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			Editorial on the Research Topic

			The Psychology of Suicide: From Research Understandings to Intervention and Treatment

			It goes without saying that suicide is a major health problem and a leading cause of death worldwide (1, 2). Recent reports inform that around a million people die by suicide annually, representing an annual global age-standardized suicide rate of 11.4 per 100,000 populations (15.0 for males and 8.0 for females). Considering a time perspective from 2000 through 2016, the age-adjusted suicide rate has grown by 30% (1).

			These rates are only the tip of an iceberg. For every suicide, there are many more who attempt suicide every year. A cautious estimate suggests that more than 20 million people engage in suicidal behavior annually. Moreover, it is estimated that in the future, the suicide rates are expected to rise, given the WHO’s declaration that suicide rates will pass the 1 million mark in the next 15 years (2).

			Behind each suicide and attempt is a long-term struggle of these individuals as well as experiences of trauma and distress among their relatives and friends. Together, it is evident that suicide prevention comprises a global priority. As clinicians and researchers, we must make every effort to enhance suicide prevention in order to improve our identification, intervention, and, subsequently, prevention of suicide and suicidal behavior. First and foremost, our mission is to improve our knowledge of mechanisms, factors, and facilitators of suicidality from interdisciplinary perspectives.

			Suicide is a highly complex and multifaceted phenomenon, with many contributing and facilitating variables. It may be determined by the interaction between various factors, such as neurobiology, personal and family history, stressful events, and sociocultural environment (3). Given its being one of the most severe human behaviors, a distinct focus would be to identify the underlying psychological processes that may lead to suicidal ideation and behavior.

			In the last century, we have recognized the contributions of psychological factors (both individual and social) to suicide and suicide risk. A number of models have been proposed, with most emphasizing the interaction between predisposing and precipitating factors (4, 5).

			The key factor leading to suicide is unbearable mental pain (6). Several studies have emphasized the importance of psychache as the primary facilitator of suicide ideation and behavior (7, 8). Suicide can be seen as a behavior motivated by the desire to escape from unbearable psychological pain (9, 10). Other psychological factors like personality traits, emotional characteristics, and dysregulation also seem to play a role, with emerging importance to decision-making deficit among suicidal individuals (11).

			Interpersonal factors also play an essential role in suicides. Emile Durkheim’s (12) seminal work established the foundations of our understanding that suicide is also a social behavior having some cultural characteristics. Joiner’s interpersonal theory of suicide (13) highlights two major interpersonal structures—perceived burdensomeness and thwarted belongingness—as critical features that may lead to suicidal ideation and eventually to suicide.

			Approximately 45% of individuals who die by suicide consult a primary care physician within 1 month of death, without declaring their suicide desires and ideation (14). This finding highlights the fact that communication difficulties comprise a major focus of our understanding of suicidal behavior. In the Israeli MSSA (Medically Serious Suicide Attempters) project, Levi-Belz and colleagues showed that poor self-disclosure, together with several related factors, may facilitate more lethal suicide behavior (15–18).

			These examples of studies are representative of numerous endeavors to deepen our understanding of the psychology of suicide phenomenon. In order to continue this course of action and thought, we dedicate a special issue of Frontiers in Psychiatry to the effort to explore various approaches to the psychology of suicidal behavior. The purpose of the current issue is to shed light on in-depth knowledge and empirical data regarding models, theories, and specific dimensions and variables that may help us increase the psychological understanding of suicidal phenomena as well as non-suicidal self-injury (NSSI).

			Five stimulating reviews are presented in this issue. Gvion and Levi-Belz examined specific risk factors for serious suicide attempts (SSAs). SSAs are epidemiologically very similar to those who died by suicide and thus may serve as valid proxies for studying suicides. The authors conclude that the interaction of mental pain, interpersonal factors, and impaired decision making is crucial for suicide risk assessment and research. Szücs et al. focus on personality and suicidal behavior in old age in their systematic review. Their review of 31 scientific papers emphasized that maladaptive personality manifests in milder, subthreshold, and more heterogeneous forms in late-life vs. early-life suicide. Moreover, the inability to adapt to changes occurring in late life may explain the relationship between suicide in old age and higher conscientiousness. Obsessive–compulsive and avoidant personality traits were particularly associated with elderly suicide.

			Cipriano et al. conducted an up-to-date systematic review on NSSI, focusing on epidemiological, etiologic, and diagnostic criteria. NSSI was found to be most common among adolescents and young adults. Borderline personality disorder and eating disorders are reported as comorbid antecedents for NSSI. Prevalence rates are 7.5–46.5% for adolescents, 38.9% for university students, and 4–23% for adults. In a mini-review article, Geraldo da Silva et al. group the main cognitive difficulties among individuals who attempt suicide. These include attentional bias, impulsivity, and problem-solving and decision-making deficits. They suggest that in addition to anxiety and depressive symptoms, cognitive deficits in psychiatric patients comprise important therapeutic goals. Finally, in Conti et al.’s review, the authors systematically review the relations between binge eating disorder (BED) and suicidal ideation and suicide attempts. They found that BED is significantly associated with a marked increase in suicidal behaviors and ideation.

			Three papers focus on identifying risk factors in childhood. Schmidt et al. used structural equation modeling to test theory-driven models in clinical high risk (CHR) for psychosis. CHR patients were particularly prone to suicidality if adversity/trauma was followed by the development of depressiveness. In addition, adversity/trauma led to suicidality through an increased risk for psychosis as indicated by cognitive symptoms.

			Bar-Zomer and Brunstein-Klomek examined associations between sibling bullying, attachment to mother and father, depression, and suicidal ideation among students. Bullying among siblings was associated with school bullying, depression, and suicide ideation. A secure attachment to one’s father moderated the association between sibling bullying and depression/suicide ideation.

			In a third article, Falgares et al. assessed the role of self-criticism and dependency as potential mediators of the link between different types of childhood maltreatment and suicide among university students. Lack of care and psychological abuse were significantly associated with suicide risk, and this association was partially mediated by the maladaptive personality dimension of self-criticism.

			Several studies examined risk factors of suicidal behavior in specific populations. Stein et al. observed a sequential model in their longitudinal study among former prisoners of war (ex-POWs) in Israel. They found that PTSD symptoms facilitated experiencing loneliness, and these worked in tandem to implicate suicidal ideation, even years following their captivity. They conclude that both PTSD symptoms and loneliness are important factors in ex-POWs’ long-term suicidal ideation and risk. Mérida-López et al. examined the role of emotional intelligence (EI) as a protective factor of suicide ideation and behavior among students and the general population. They found EI to be related to suicide risk, with psychological distress as a mediator. They concluded that the underlying process by which self-reported EI may act as a protective factor against suicidal ideation and behaviors is through the reduction of distress among those with high EI.

			Balazs et al. examined quality of life (QoL) as a factor that may serve as a link between psychopathology and suicide risk among a clinical population of adolescents. QoL significantly mediated the relationships between emotional difficulties and peer problems, as both were associated with lower QoL, which, in turn, was related to higher suicidal risk. Hofstra et al. focus on time trends of suicide among the Dutch population. They observed 33,224 suicide events that occurred from 1995 to 2015. Results indicated that suicide incidence peaked at springtime and on Christmas, which highlights the importance of accessibility of health care services during these high-risk moments.

			Several studies in this issue suggested other important risk factors. Tavakoli et al. examined the association between attentional control and suicidal behavior among a cohort of inpatient adolescents presenting acute suicidal behavior compared to healthy controls. A passively presented auditory optimal paradigm was used. The extent of processing these “to-be-ignored” auditory stimuli was measured by recording event-related potentials (ERPs), which are thought to reflect processes linked with capturing attention. The study found a relatively low threshold for the triggering of the involuntary switch of attention among suicidal patients, a factor that may play a role in their reported distractibility. Thompson and Chen Ong investigated the association of suicidal behavior with neurological and behavioral markers, measuring attentional bias and inhibition in two Stroop tasks, as well as recorded activity in frontal areas by EEG (Electroencephalogram) during each task. High-risk participants showed slower response times in the color Stroop (as well as to the word “suicide”) and reduced accuracy in incongruent trials, but faster response times in the emotional Stroop task (with reduced activity in leftward frontal areas). Results confirmed that suicide attempters have deficits in attentional control that may be related to particular conditions of frontal asymmetry. In another important study, Hadlaczky et al. examined the relationship between loss aversion and suicidal behavior among adolescents recruited in 30 schools in seven European countries. Loss aversion predicted attempted suicide in both cross-sectional and 4-month prospective analyses after controlling for depression, anxiety, stress, and gender. Interestingly, loss aversion did not predict suicide ideation in this group.

			Several innovative papers examine the essential topic of therapeutic interventions for suicidal patients, with a particular focus on reducing suicide rates. First, Iyengar et al. conducted a systematic review of randomized controlled trials, reporting therapeutic interventions as being effective in reducing self-harm, including suicide attempts (SA). Also reported was a reduction of suicidal ideation and depressive symptoms following therapeutic interventions. While most of the studies were unable to determine the efficacy of therapeutic interventions for both primary and secondary outcomes, individual self-driven and socially driven processes seemed to display the greatest prospect of reducing suicide attempts.

			Another contribution on prevention is that of Pickering et al., who studied an intervention program in which students underwent a yearlong training as peer leaders, and 3,730 9th−12th graders completed baseline surveys assessing friendships and adults at school as well as recording suicidal thoughts and behaviors. In general, training more peer leaders increased school-wide exposure for all modalities. Exposure was higher for students closer to peer leaders in the friendship network and for students who named more trusted adults. Relatedly, Barzilay et al. validated the Therapist Response Questionnaire-Suicide Form (TRQ-SF) in a general outpatient clinic setting in a cohort of adult psychiatric outpatients and their therapists. TRQ-SF correlated positively with concurrent and predictive evaluations of patient suicidal outcomes, depression severity, and clinicians’ judgment of patient suicide risk. However, the TRQ-SF was not predictive of global symptom severity, thus indicating specifically suicide-related responses. In a seminal work, Brodsky, et al. present the assess, intervene, and monitor for suicide prevention model as a guide for implementation of the Zero Suicide model, a framework to coordinate a multilevel approach for applying evidence-based practices in clinical settings. The paper describes 10 basic steps for clinical management and illustrates how to implement them through a clinical vignette. Finally, Sakashita and Oyama present an integration of psycho-behavioral components associated with suicide, existing guidelines for identifying critical points of intervention, and the preventive strategies framework into a theoretical model for elderly suicide.

			Two more papers examine different issues regarding suicide. Moreno-Küstner et al. focus on demographic factors in their analysis of the characteristics of 181,824 calls made to the Málaga Prehospital Emergency Service for suicidal behavior. Of the total calls (N = 181,824), 1,728 (0.9%) were made due to suicidal behavior. The mean age was 43.21 ( ± 18) years, and 57.4% were women. Zhao and Shai’s study reveals that the students’ attitudes toward suicidal behavior and the attitude toward suicide-loss survivors played as a mediator between self-efficacy in managing happiness and self-evaluations among college students. Thus, for this population, the attitudes toward suicide may be understood as one of the factors that shape self-evaluation and satisfaction with life.

			In conclusion, in this special issue, we seek to advance the knowledge on suicide by identifying particular psychological characteristics that may facilitate targeted prevention, intervention methods, and programs. Improving our understanding of these topics may help clinicians and researchers establish specific prevention strategies and methods that will ultimately help diminish suicide rates around the globe as well as find psychological remedy for all of those struggling with suicide ideation and behavior.
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Background: One of the main obstacles in studying suicide risk factors is the difference between cases in which the individual died by suicide and those in which the individual engaged in suicidal behavior. A promising strategy that overcomes this obstacle is the study of survivors of serious suicide attempt (SSA), i.e., an attempt that would have been lethal had it not been for the provision of rapid and effective emergency treatment. Serious suicide attempters are epidemiologically very much like those who died by suicide, and thus may serve as valid proxies for studying suicides. This paper aims to define the specific risk factors for SSAs by conducting a qualitative data synthesis of existing studies.

Methods: Following Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines, we conducted a systematic search of the literature in PubMed, ProQuest, and Psychlit electronic research-literature databases. Search terms were “serious” “OR” “near lethal,” combined with the Boolean “AND” operator with “suicide*.” In addition, we performed a manual search on Google Scholar for further studies not yet identified.

Results: The preliminary search identified 683 citations. A total of 39 research reports that met the predefined criteria were analyzed. Mental pain, communication difficulties, decision-making impulsivity, and aggression, as well as several demographic variables, were found to be major risk factors for SSAs.

Limitations: We found a variability of definitions for SSA that hamper the ability to draw a model for the risk factors and processes that facilitate it. Moreover, the role of suicide intent and planning in SSA is still unclear. Further studies should aim to clarify and refine the concepts and measures of SSA, thereby enabling more specific and concrete modeling of the psychological element in its formation.

Conclusion: SSA is a distinguishable phenomenon that needs to be addressed specifically within the scope of suicidal behavior. Interpersonal problems, as well as impulsivity and aggression, seem to facilitate SSA when mental pain serves as a secondary factor. Healthcare professionals should be aware of SSA, and familiar with its specific risk factors. Moreover, psychological and suicidal risk assessment should include a designated evaluation of these risk factors as part of intervention and prevention models for SSA.

Keywords: suicide, medical lethality, suicide intent, mental pain, decision making, interpersonal, systematic review

INTRODUCTION

While the significance of identification, assessment, and intervention in the prevention of suicide attempts (SAs), and particularly, of suicide completion is undisputed, suicide completion is still recurrent at an annual yearly global age-standardized rate of 11.4 per one hundred thousand. Furthermore, approximately 10 times this rate attempt suicide annually (1). Thus, suicidologists are still faced with the challenge of identifying the factors leading to suicide (2, 3).

The first step toward identifying risk factors for suicide is to determine how to study this phenomenon. In general, suicidal behavior comprises a diverse set of behaviors, including suicidal thoughts, non-suicidal self-injuries, SAs, and actual death by suicide (4). Other related behaviors are deliberate self-harm, parasuicide, and non-suicidal self-injury (5). Given the significant differences between these behavioral categories, suicidologists are aware that the generalizability of research findings is dramatically affected by the population selected for study (4, 6). To date, one of the most prevalent methods for studying suicide is the psychological autopsy (7, 8). This strategy allows for very detailed information about the patient, including psychiatric records, police investigations, military records, etc. (9). However, while this approach can be informative as to certain suicide features, such as sociodemographic characteristics and psychiatric disorders, a serious limitation remains its lack of access to information pertaining to the subject’s difficulties, problems, and processes, particularly those of a more personal nature (10).

Serious Suicide Attempt (SSA) Strategy

An alternative and promising strategy for investigating suicide focuses on the study of SSA survivors. As a concept, SSA is an SA which would have been fatal without the provision of speedy and effective first-aid care, other forms of emergency treatment or, in some cases, mere coincidence (11, 12).

Thus, SSA is an SA that requires hospitalization for more than 24 h and meets one of the following treatment criteria: (a) treatment in specialized units, including the intensive care unit; (b) surgery under general anesthesia; and (c) extensive medical treatment, including antidotes for drug overdose, telemetry, or repeated tests or investigations. In addition, attempted suicide by methods carrying a high-fatality risk (e.g., hanging or gunshot) is also defined as medically serious suicide attempt (MSSA) if the attempt led to hospitalization for over 24 h (13, 14). Individuals who have made SSAs may serve as valid proxies for studying suicides given that they are epidemiologically very much like those who complete suicide (13, 15), and twice as liable as other suicide attempters to subsequently complete suicide (16, 17).

Due to its emphasis on access to SSA survivors, this approach has several important advantages which have broadened the scope of potential research areas (14, 18, 19). Studying individuals who have survived a potentially lethal incident of self-harm enables a comprehensive inquiry into both the psychological processes leading up to the suicidal act, and the influence of early and current experiences that serve as catalysts for suicide (20, 21). Moreover, this approach may provide some insight into many first attempt suicide completers, who mental health professionals have so far neglected. Another advantage is the ability to follow patients who survived near-fatal attempts and explore their treatment outcomes (21, 22). To conclude, as Hawton postulated, “investigating survivors of SSAs can develop into a key research strategy in the study of suicidal behavior” [(20), p. 3].

Throughout the history of suicide research, authors have operationalized SSA’s definition in various ways, using widely differing criteria (e.g., hospitalization, suicide intent more than zero, violent method, etc.). This diversity of definitions, as well as of measures used and populations studied, make arriving at aggregate conclusions rather difficult.

Thus, the crucial question is how to best identify serious suicide attempters for studies of this kind. Drawing on Levi-Belz and Beautrais’ review (21) and several different studies in the field (13, 14, 18, 19), in this study we conceptualized SSA in terms of the attempt’s actual medical lethality. Medical lethality can be inferred from two different, but overlapping, dimensions: the suicidal act’s physiological consequences, and post-attempt medical procedures. Thus, we defined SSA as an SA that causes a significant physical injury requiring intensive, substantial medical treatment. Accordingly, we aimed to systematically review more recent studies whose definitions of SSA are based solely on these criteria. Our goal was to illuminate the psychological risk factors that relate to, or even facilitate, SSA, such as data regarding correlations, mediating roles, predictions, and comparisons between variables associated with SSA. As no such systematic review has been executed to date, we are hopeful that the results of this study will enhance knowledge of specific risk factors and psychological processes. This knowledge, in turn, may then facilitate SSA prediction, and enable researchers and clinicians to customize treatment programs for those at risk for SSA and suicide.

METHODS

Information Databases and Searches

A comprehensive digital search strategy was applied to identify peer-reviewed articles on the relation between SSA and a wide range of psychological factors. This strategy is in line with Preferred Reporting Items for Systematic Reviews and Meta-Analyses (23). We also searched PubMed and Psycnet databases. Search terms were “serious” “OR” “near lethal” in combination with the Boolean “AND” operator with “suicide.” In addition, a manual search in Google Scholar was performed for hitherto unidentified studies.

Study Selection

Studies were eligible if they were original, written in English, and presented data regarding a wide range of psychological factors associated with SSA. To focus solely on recent studies, we included studies from 2000. This time frame is also consistent with the emergence of the SSA strategy first proposed by Beautrais in studies from 1996 and 1999. Thus, we searched papers dating from January 1, 2000 to October 31, 2017. Case studies, reviews, book chapters, conference papers, and incomplete studies were excluded.

Data Analysis

As studies on SSA risk factors are highly heterogeneous, with different study designs, measures, and sample types, they could not be combined into a singular meta-analysis study. Consequently, we conducted a systematic review of the results of each study. Studies were first categorized based on clusters of risk factors (e.g., mental pain, interpersonal factors, impulsivity, etc.), and then summarized while highlighting the information unique for each study, as well as features common to the studies in each cluster.

RESULTS

The database search yielded a total of 683 citations. Based on both inclusion and exclusion criteria, a total of 39 original research studies were identified and included in the systematic review (see flowchart in Figure 1). In what follows, we present the literature review results, which have been sub-grouped according to common risk factor themes. A detailed description of reviewed studies is presented in Table 1.
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FIGURE 1 | Dataset selection process.



TABLE 1 | Characteristics of studies used in the review.
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Psychopathology

Given its strong linkages with suicide (58–60), psychopathology was most likely to constitute a risk factor for SSAs. Several studies have examined the relationships between SSA and specific DSM mental disorders (depressive disorder, borderline personality disorder, etc.). Led by Beautrais, The Canterbury Suicide Project in New Zealand was one of the pioneer studies in the field of SSAs (13, 14). Beautrais (14) examined 125 young (under 25) individuals who made SSAs, and compared them to 151 healthy controls. Also in the framework of this project, Beautrais et al. (61) found that those who executed SSAs had high levels of mental disorders (according to the DSM-III-R diagnoses) and psychiatric comorbidity at the time of the SA. More specifically, they found that the probability that SSA attempters were diagnosed with major depressive disorder (MDD), anxiety disorders, and anti-social behaviors was higher when compared with non-suicidal subjects (14). In another study, Beautrais (26) found similar results: current mood disorders elevated the risk for SSAs mostly among older adults [odd ratio (OR) = 179]. Psychiatric hospital admission within the previous year was also found to elevate the risk for SSAs [OR = 24.4 (26)]. Interestingly, the strong relationship between depression and suicidal behavior, and SSAs was even found on the temperamental level, whereas Rihmer et al. (62) found that four of the five affective temperaments contained depressive components (i.e., depressive, cyclothymic, irritable, and anxious).

Rivlin et al. (48) focused on male prisoners who made SSAs, and compared them to 60 prisoners who had never performed near-lethal SAs in prison (control group). The results showed that psychiatric disorders and specific mood disorders are highly common among serious suicide attempters. Specifically, psychiatric disorders were present in all SSA cases, while present in only 62% of the controls. The current psychiatric disorders most associated with SSAs included major depression (OR = 42.0), psychosis (OR = 15.0), and anxiety disorders (OR = 6.0). Marzano et al. (43) employed the same design on 60 female prisoners and on controls. Here too, the strongest associations were between SSAs and current depression (OR = 23.7), and with the history of psychiatric in-patients’ admissions (OR = 25.4). Other studies reached similar results (32, 35). Lopez-Castroman et al. (41) investigated 726 adult patients who had attempted suicide, of which 104 met SSA criteria. The authors found that individuals who made SSAs had a significantly higher probability of receiving a diagnosis of PTSD (OR = 1.86). Interestingly, when combined with a lifetime diagnosis of PTSD, individuals who experienced different types of childhood abuse (emotional, physical, and/or sexual) showed an increased risk for serious attempts (up to OR of 4.14).

Another factor for SSA is substance abuse disorders, including alcohol, cannabis, cocaine, and opiate abuse/dependence. The research clearly shows that substance abuse is strongly correlated with suicidal behavior. Thus, cannabis use/dependence is commonly attributed to suicide attempters or completers who reported some additional risk factors for suicide, such as mood disorders, stressful life events, interpersonal problems, poor social support, loneliness, and feelings of hopelessness (63).

Although there are numerous studies on the linkage between suicide behavior and substance use disorder (SUD), the literature regarding the association between SUD and SSA has been limited since Beautrais, Joyce, and Mulder’s pioneering study in 1999 (11). In this study, 302 instances of SSA were compared with 1,028 healthy controls from the local community. 16.2% of those who performed SSAs met DSM criteria for cannabis abuse/dependence at the time of the SA, while among the control group, only 1.9% met DSM criteria for cannabis abuse/dependence.

In another study, conducted in the framework of the Canterbury Suicide Project, Conner et al. (29) used case–control data to assess potential moderators for the connection between alcohol dependence and suicide or MSSAs. The psychological autopsy methodology was used to collect data on 193 suicide decedents, 240 individuals who engaged in MSSAs, and 984 adult community controls. The correlation between alcohol dependence and suicide (excluding high-lethal attempts) was intensified with increased age. Neither mood disorder nor gender moderated the relationship between alcohol dependence and suicide. Increased age strengthened the association between mood disorder and suicide, while decreased age amplified the association between mood disorder and near-lethal attempts.

Another study in the same project (28) looked for risk factors for serious suicidal behavior among individuals with alcohol dependence. The cohort included 38 completed suicides, 62 individuals whose SSAs had medical repercussions, and 46 community controls who had experienced alcohol dependence in the past month. Mood disorders and financial problems were more frequent among MSSA attempters compared with the controls. Individuals who had completed suicides, mostly older males, were more prone to mood disorders, partner/relationship difficulties, and other interpersonal life events than the controls.

Powell et al. (47) assessed the linkage between SSAs, lethal SAs, and aspects of alcohol consumption (drinking frequency and quantity, binge drinking, alcoholism, drinking within 3 h prior to the SA, and the age one began drinking) among patients aged 13–34. All measures were found to be related to near-lethal SAs. Odds ratios ranged from 2.4 for alcoholism to 7.0 for drinking within 3 h prior to the attempt. All exposure variables, except the age one started drinking, exhibited a J-shaped relationship between alcohol exposure and near-lethal SAs. Once controlling for potential confounders and other measures of alcohol exposure, drinking within 3 h prior to the attempt remained most strongly associated (ORs > 6) with the seriousness of the attempt.

Lopez-Castroman et al. (42) aimed to investigate the specific association between the tobacco dependence level and the severity of suicidal outcomes. A cohort of 542 adult suicide attempters was assessed, of them 107 who made SSAs. SSA attempters were characterized as smokers, compared with non-smokers. The authors concluded that high or very high levels of tobacco dependence could point to a specific vulnerability leading to more severe SAs.

To conclude, the paucity of research regarding the relation between substance abuse/dependence and SSA calls attention to the need for further research to understand the impact of substance abuse/dependence on SSA.

Mental Pain Levels: Experiences of Depression, Anxiety, Hopelessness, and Distress

As Shneidman postulated in his seminal book, “Suicide is caused by psychache” (Shneidman, 1993, p. 51), mental pain is one of the main facilitators of SAs in general, and particularly in suicide. Hence, the proliferation of literature on the relationships between the subjective experience of mental pain, the phenomenological experience of depression, anxiety, and hopelessness, and SSAs.

Several studies have shown that SSAs are characterized by high levels of mental pain, specifically hopelessness, when compared with healthy controls. Examining several personality traits and psychological states, Beautrais et al. (11) demonstrated that hopelessness is a main risk factor for SSA, as well as neuroticism and low-self-esteem. Other studies arrived at similar results. Durant et al. (33), for example, conducted a case–control study of SSAs in the United States to reveal racial differences. They compared 105 SSA attempters with 395 controls selected through a random-digit-dial telephone survey. Compared with the controls, the SSA attempters, especially young African Americans, reported significantly higher levels of hopelessness.

While these studies demonstrated that hopelessness levels are significantly higher among SSA attempters than in the general population, results were different when SSA subjects were compared with a more suitable comparison group, such as hospitalized patients or individuals who made SAs that were not considered serious. When SSA patients were compared with patients with no history of suicidality, different result patterns pertaining to psychopathology levels emerged. In the Center for Disease Control and Prevention Project in Houston, Swahn and Potter (52) compared 153 nearly lethal attempters with 47 less lethal attempters on several demographic and psychological variables. They found that the percentage of subjects who experienced severe depression (not a DSM definition) in both groups was significantly high—86% of SSA attempters and 98% of those who made less lethal attempts. Moreover, depression was statistically associated with a lower risk for SSAs.

Like the Houston project, the Israeli SSAs project investigated 78 SSA attempters and compared them with 116 suicide attempters whose attempts were less serious, 47 psychiatric controls with no past accounts of suicidal behavior, and 95 healthy controls (18). While depression experience levels measured by the Beck Depression Inventory were considerably higher in the SSA group than in the psychiatric or healthy control group, no differences related to depression were found when comparing individuals who executed SSAs with those whose attempts were less medically serious. A similar tendency was found when overlapping aspects of distress—mental pain, anxiety, and hopelessness—were examined [e.g., Ref. (19)]. For example, while hopelessness was identified as a predictor of SSAs when compared with controls, it was unable to predict medical lethality when SSA attempters were compared with non-SSA attempters [(38), see also (64)]. Mental pain experience, measured by the OMMP scale (65), yielded the same result pattern.

Wiktorsson et al. (57) comparison between older adult attempters with (n = 28) and without (n = 73) SSAs, produced comparable results. They found that while major depression was common in both groups, SSA attempters were higher on the anxiety scale. When asked about the reasons for attempting suicide, SAA attempters ascribed the attempt to interpersonal social problems and functioning difficulties more often than the non-suicidal group.

Vanyukov et al. (56) examined the perceived burdensomeness factor associated with the interpersonal theory of suicide (66) alongside other psychological factors (e.g., Big Five factors, impulsivity, and anger rumination). They compared levels of perceived burdensomeness among depressed suicidal subjects with a history of both high- and low-lethality attempts, depressed subjects with suicidal ideation, non-suicidal depressed subjects, and psychiatrically healthy controls. Surprisingly, perceived burdensomeness was higher among low-lethality suicide attempters compared with all the other groups, including SSA attempters. Older adults SSA attempters scored very low on perceived burdensomeness, implying that, contrary to thwarted belongingness, the perceived burdensomeness factor does not figure significantly in the SA’s lethality.

Lohner and Konrad (40) examined several risk factors among inmates who were high- and low-lethality suicide attempters while under custodial authority. The seriousness of the attempt was positively correlated with measures of depression, and negatively correlated with the psychopathy factor, measured by the Psychopathy Checklist—revised (67). No other psychopathological or mental pain factors were found to be related to seriousness of the attempt (hopelessness, cluster B personality disorder, etc.).

Regarding suicide intent, Horesh et al. (37) showed that high levels of mental pain was a significant factor in the prediction of the subjective components of the suicide intent scale which measures the intent to die. However, mental pain did not predict the objective components of suicide intent, thereby bearing a significant association with lethality of the suicidal attempt.

Together, these results highlight that while distress and mental pain levels are high among suicide attempters, they do not characterize only SSA attempters, as non-SSA attempters also report high-distress levels (which may lead them to attempt suicide in the first place). In other words, while psychopathology, as well as mental pain variables (e.g., hopelessness), are important risk factors for SAs in comparison with the general population, they are not indicative of differences between SAs’ low and high levels of seriousness. Although, as Shneidman (68) argued, psychological pain is the common stimulus for both suicide and suicidal attempts, it is only when high levels of mental pain are accompanied by other psychological dimensions, such as interpersonal difficulties, impulsivity, or decision-making deficits, that they can increase the risk for SSAs. Found in several studies, these interactions (19, 38) will be elaborated on later in this review.

Interpersonal Factors

Several studies examined the contribution of different factors to SSAs within the interpersonal context. First and foremost, interpersonal and communication difficulties were found to be strongly related to SSAs. Levi et al. (38) investigated 35 SSA attempters and compared them with two control groups: suicide attempters whose attempts were less serious, and healthy controls. They found that self-disclosure and perceived loneliness are unique predictors of SSAs, above and beyond mental pain levels (i.e., depression and hopelessness). Specifically, levels of self-disclosure, represented by difficulties in sharing intimate information with significant others, was considerably lower among SSA attempters in comparison with the other two control groups. Moreover, self-disclosure was the sole predictor that contributed both to the attempt’s medical lethality, and to the type and extent of the medical treatment received after the attempt. Perceived loneliness was highly predictive of the attempt’s severity. Thus, the authors proposed a model which they coined “an impossible situation” to describe instances that involve individuals who are unable to ask for help (hence “impossible”). In these cases, the matching of the predisposition for mental pain with other factors can provoke an SA with serious medical ramifications or an actual suicide (38). Apter et al. (24) arrived at similar results in their investigation of depressed patients. In particular, they found that self-disclosure was significantly lower among SSA attempters than among non-SAA attempters, suicide ideators, and patients without a history of suicide.

In a more recent study, Levi-Belz et al. (18) demonstrated that the communication difficulties dimension impacted both the distinction between MSSA attempters and non-MSSA attempters, and from psychiatric controls. Interestingly, the interaction between mental pain and communication difficulties accounted for 23% of the suicide lethality variance, above and beyond each component’s individual contribution. These findings demonstrated that the severity of the attempt depends on the individual’s ability to communicate their distress to others. Schizoid tendency and loneliness were the most valid sole predictors within the communication difficulties dimension. Gvion et al. (19) confirmed the results pertaining to the interaction between mental pain and schizoid tendency in a larger sample of MSSA and non-MSSA attempters.

In another study from the Israeli project, Horesh et al. (37) showed that difficulties in self-disclosure contributed significantly to the prediction of the objective components of the suicide intent scale, which in turn, determined the attempt’s medical lethality. Thus, low-interpersonal communication abilities facilitated higher medical lethality and higher intent that were reflected in objective circumstances related to the attempt (including preparation and steps taken to avoid discovery). In line with these results, it was found that among suicide attempters over 70-years-old, SSA attempters were more likely to attribute their attempts to social problems than non-SSA attempters (57).

When examining the core personality factors that may facilitate communication difficulties, Levi-Belz et al. (39) showed that attachment style significantly predicted the severity of the suicidal attempt, above and beyond the contribution of mental pain. Specifically, the more avoidant the subject’s attachment style was, the higher the level of their attempt’s medical lethality was. The authors also confirmed a structured equation model in which avoidant attachment facilitated medical lethality through the mediation of social support and self-disclosure. Interestingly, Signoretta et al. (69). found that subjects with communication difficulties and low-social interaction were mostly characterized by depressive temperament traits. This may highlight the interchange relationship between mental pain features and interpersonal factors which are main factors in our model for SSAs.

Other studies explored more directly the ability of SSA attempters to ask for help. Beautrais (14) employed a series of personality and cognitive style measures to assess SSA attempters (n = 125) and non-suicidal community comparison subjects (n = 151). SSA attempters were characterized by significantly lower levels of actual social interaction. When dichotomized, those with low levels of social interaction had elevated odds (up to eight times more) for SSA than controls.

Barnes et al. (25) study focused solely on subjects seeking help from others. They found that 153 subjects aged 13–34 who made SSAs had been less likely than the random sample of 513 control subjects to seek help from any consultant, including psychologists and physicians, in the past month.

To conclude, difficulties in interpersonal communication—reflected by a low ability to disclose oneself, resulting in loneliness and low-social support—seem to play an important role in more lethal SAs associated with high-objective suicide intent. At the basis of these difficulties are characteristics of avoidant attachment style, as well as schizoid tendency. Most of the studies indicated that interpersonal difficulties become risk factors when there is a high level of distress, depression, and mental pain in the background, thereby pointing to the interaction between mental pain and interpersonal problems as an important risk factor for SSAs.

Decision-Making Factors

Over the last five decades, the fields of psychiatry and psychology have been influenced by economic theories that study patterns of decision making. Decision-making processes result in choosing a course of action or perception from several alternatives. To make optimal choices, our brain screens, gathers, and analyzes information prior to each decision. Recently, studies have begun to look at the impulsivity factor of suicidal behavior as a construct that involves a failure of higher-order control, that is, a deficit in decision making (19, 31). Thus, poor decision making can ultimately obscure alternative solutions and lead to suicidal behavior in times of crisis or depression.

The association between decision making and attempt lethality is mostly studied among middle-aged and elderly subjects who traditionally have high rates of both significantly lethal attempts and suicide (55). In Dombrovski et al. (31) seminal study, four groups of depressed participants aged 60 and older were assessed: 15 high-lethality suicide (SAA) attempters, 14 low-lethality suicide attempters, 12 who contemplated suicide, and 42 depressed subjects with no history of suicidal thoughts. The reference group comprised of 31 psychiatrically fit elders. To measure the preference for smaller immediate versus larger delayed rewards, participants were tested on Kirby’s Monetary Choice Questionnaire. Interestingly, the SSA attempters were more disposed to delay future rewards than the low-lethality attempters. Moreover, low-lethality attempters exhibited an exaggerated preference for immediate rewards compared with the two control groups. These effects were stable also after accounting for several possible covariates, such as education, global cognitive function medications, and possible brain injury. In another study, McGirr et al. (45) assessed older suicide attempters of varying medical lethality. All participants completed the Wisconsin Card Sorting Test that examines cognitive control during rule learning. Cognitive control is a mental process that underlies rule learning by integrating feedback with past knowledge of contingency and environment structure. In contrast to low-lethality attempters and healthy controls, high-lethality attempters exhibited poorer conceptual reasoning and increased rates of perseverative errors and total errors. Moreover, high-lethality attempters made more conceptual errors than non-suicidal depressed participants. Thus, this study highlights that high-lethality SAs in older people are related to impaired cognitive control during rule learning. This liability may contribute to serious or even fatal suicidal acts in old age.

To better define and map the diversity in SA lethality in terms of specific decision-making deficits, Szanto et al. (55) evaluated 31 older and middle-aged SSA attempters, and compared them, on decision biases, with 29 low-lethality suicide attempters, 30 suicide ideators, 53 non-suicidal depressed subjects, and 28 psychiatrically well participants. Attempters, ideators, and non-suicidal depressed subjects had unipolar non-psychotic major depression. The authors found that all attempters (both SSAs and those with lower lethality) were more susceptible to framing effects (i.e., made decisions affected by irrelevant variations in how information is presented) in comparison with the control groups. Thus, it seems that SSA attempters and low-lethality attempters are similar in their tendency to make decisions influenced by irrelevant variations in the way information is presented to them. This may indicate that suicidal behavior, but not its severity, reflects a lack of ability to make a decision from an objective standpoint during a crisis.

In another study, Szanto et al. (54) used the Ultimatum Game in which players decide whether or not to accept dubious monetary offerings from another player. Participants were older adults suffering from depression with a past of high-lethality SAs, low-lethality SAs, and no suicidal attempts. The control group consisted of healthy controls. Participants in all groups penalized their counterparts in response to inequitable monetary offers. Yet, low-lethality attempters, non-suicidal depressed participants, and healthy controls decreased the extent of penalty they inflicted as the level of punishment inflicted upon them increased—they accepted more unfair offers as the risks grew higher. SSA attempters did not modify their choices in accordance with stake magnitude, and penalized unjust offers regardless of the cost. 66% of the difference between the low-lethality attempters and non-psychiatric controls was explained in terms of individual differences in fairness judgments: the comparison group judged offer fairness as a combined function of inequality and magnitude, whereas the SSA attempters judged offer fairness based on inequality.

To conclude, decision-making impairments are risk factors for suicide behaviors in general. Nevertheless, specific difficulties, i.e., the lack of ability to calculate the positive and negative consequences of one’s actions, and the impaired ability to modify choices when making decisions regarding actions, are related to more serious suicide behaviors. As most research on decision making and SSAs focuses on the elderly population, generalization of conclusions is limited.

Impulsivity–Aggression Factors

Under the concept of aggression, the literature employs diverse terms, such as violence, aggression, irritability, and hostility. These constructs have common aspects and are highly correlated (5, 70). Thus, we will relate to these constructs interchangeably. Several studies have highlighted the importance of aggression and related concepts to SSAs. Doihara et al. (30) studied the aggression dimension in 55 MSSA attempters in a hospital’s emergency room, and compared them with a control group of 71 healthy individuals. It was found that aggression and hostility scores were significantly higher in the SSA attempters when compared with controls.

The study of aggression is usually associated with the study of impulsivity as some researchers suggest that the overlap between these constructs is strong, and therefore they should be viewed as a single phenotype [for review see Ref. (5)]. Accordingly, Soloff et al. (51) evaluated 44 high-lethality attempters and 69 low-lethality attempters. Impulsivity, aggression, and state hostility failed to distinguish between high- and low-lethality attempters. Gvion et al. (19) studied 43 MSSA attempters, 49 medically non-SSA attempters, 47 psychiatric patients who had not attempted suicide, and 57 healthy control subjects. Among other variables, participants were assessed for aggression–impulsivity. The data revealed that although aggressive variables (e.g., anger-in, anger-out, and violence) and impulsivity differentiated between suicide attempters and non-attempters, they did not differentiate between high- and low-lethality attempters.

Interestingly, in a recent follow-up study (2017), Gvion examined the role of aggressive-impulsive variants and suicide history in foreseeing the medical severity of follow-up SAs. Anger-out, violence, and impulsivity were significantly and positively correlated with medical severity of follow-up SAs. Impulsive–aggressive variables accounted for 10.6% of the variance, over and above the contribution of personal factors, medical severity of index SA, and hopelessness. Moreover, interactions between medical acuteness levels of the index SA and impulsivity, self-disclosure, and anger-in, accounted for 16.4% of the variance, over and beyond each component alone. The findings further indicate that although impulsivity and aggression do not necessarily account for the seriousness of the original attempt (19), they do facilitate the ability to attempt a more lethal suicide in the future. This is especially true among those who originally made an SSA.

An interesting distinction in the literature relates to state or trait characteristic of impulsivity (71). A common way to operationalize state impulsivity is to examine the degree of objective signs of planning. Rivlin et al. (49) investigated 60 prisoners who performed near-lethal SAs. Although 73% indicated that they had intended to die, 40% of the acts were impulsive. The prisoners said they had thought about and planned the act for only a very short period of time (typically less than 3 h). Moreover, very few prisoners took any precautions against detection, left a suicide note, made plans or arrangements for suicide, or thought about the timing of the act.

Simon et al. (50) studied 153 subjects aged 13–34 who made nearly lethal suicide attempts. 24% of survivors contemplated their attempt for under 5 min. Those who executed their attempt within 5 min of the decision were less likely to have considered another method of suicide.

Swann et al. (53) compared bipolar SSA attempters, non-SSA attempters, and bipolar non-attempters. Subjects were assessed using the Barratt Impulsiveness Scale (BIS) and behavioral laboratory performance measures (immediate memory/delayed memory tasks). While no difference was found between the groups on BIS scores, impulsivity as manifested in behavioral laboratory performance measures was greatest in those with the most serious medical attempts. These results can also be explained in terms of the difference between trait and state aspects of impulsivity.

To summarize, aggressive–impulsive variables play a role in suicide behavior in general. Regarding SSA, data are sparse and limited. Looking at aggression and impulsivity in SSAs may differ significantly from studying aggression and impulsivity among SA repeaters and/or those who make low-lethality attempts. The extent of preparation and planning is a significant factor in determining the seriousness of the attempt, and is generally used as an indicator of state impulsivity. Nonetheless, many people die by suicide or make high-lethal acts performed on the spur of the moment with no or limited planning. The lethality of these attempts depends also on circumstantial factors (like availability of means). The findings further indicate that although impulsivity and aggression do not necessarily account for the lethality of the original attempt, they are factors in the ability to attempt a more lethal suicide in the future. This is especially true among those who originally made an SSA.

Other Risk Factors for SSA

In this section, our focus is on specific and more isolated factors, rather than on risk factor clusters. Considering these factors’ scarcity, we have also included studies published 5 years prior to 2000. It goes without saying that more research is needed to fully appreciate the accuracy and specific impact of these variables as risk factors for SSA.

Negative life events were one of the factors suggested to be an isolated risk factor for SSAs. In the Canterbury Suicide Project, Beautrais (14) found a higher number of stressful life events among young people who made SSAs compared with controls with no history of suicidal behavior. Specifically, childhood and family adversities (e.g., sexual abuse or poor parenting) were significantly higher among the SSA group. Similar results were found in Elliott et al. (34) study that examined demographic and psychiatric factors associated with serious suicide attempters when compared with 32 non-medically serious attempters admitted to emergency rooms. Serious suicide attempters were found to have a higher rate of sexual and physical abuse, and in general, higher numbers of traumatic life events. They were also found to have higher rates of borderline personality disorder.

Other studies that investigated the relationship between medical lethality and life events among specific groups had similar results. Marzano et al. (44) studied 60 imprisoned male serious suicide attempters and compared them with inmates who had not attempted suicide. The Childhood Trauma Questionnaire was used to assess accounts of past emotional, physical, and sexual abuse, and emotional and physical neglect. Compared with controls, SSA attempters reported higher levels of adverse life events and criminal history factors. Being bullied in prison was significant even in multivariate analyses of several factors. While adverse life events were common among the prisoners, bullying, hopelessness, and a parent or sibling’s death were significantly higher among SSA attempters. Bullying was found to be significant even after controlling for other factors in the multivariate analysis.

Another single study investigated the association between geographic mobility and SSAs. Potter et al. (46) found that geographic mobility (changing residence over the past 12 months) among young adults was highly associated with SSAs while only weakly associated with non-SSAs. However, the adjusted odds ratio of this result was relatively low (2.1, with 95% confidence interval of 1.4–3.3). When looking more specifically at the risk factor—recent (in the past 3 months) or three or more relocations over the past 12 months—the OR rises to 6.2 (3.0–13.3). Thus, it seems that recent and frequent geographic mobility are more refined risk factors for SSA.

Although unemployment is a common stressful event often leading to various experiences of psychopathologies, we found only one study (from 1998) that evaluated the link between unemployment and SSAs. Beautrais et al. (27) studied 302 SSA attempters and compared them to 1,028 randomly selected community control subjects. They found that SSA attempters reported higher rates of current unemployment (OR = 4.2) compared with controls. This correlation was similar for males and females. Following adjustment for preexisting childhood, familial, and educational factors, the association between unemployment and risk of SSA decreased, but remained significant (OR = 2.1). Nevertheless, when both preceding family and childhood factors, and psychiatric morbidity were considered, unemployment was not significantly related to risk of SSA. The authors concluded that the link between unemployment and suicidal behavior was to a large extent non-causal, and reflected mutual or correlated factors contributing to risks of both unemployment and suicidal behavior. Any remaining association between unemployment and SA risk appeared to result from the correlation between unemployment and psychiatric disorder.

DISCUSSION

Most studies regard SAs as a unified phenomenon, while neglecting to consider differences between levels of suicidal behaviors. Disregarding these distinctions impedes the detection of those at high risk for suicide. This is also partly because these studies tend to draw conclusions from findings regarding attempters to suicide completers.

To overcome this obstacle, researchers have developed the SSA strategy, which focuses on individuals who made definite, near-fatal attempts but who did not die from suicide due to intensive medical intervention. This group seems to resemble suicide victims quite closely (14, 20). Therefore, it may provide some insight into the large group of suicide completers whose first attempt is fatal, and who have hitherto been neglected by mental health professionals. More specifically, the SSA approach can provide insight into understanding the personal and interpersonal characteristics, circumstances, and psychological processes leading to SAs. However, to the best of our knowledge, no study has systematically reviewed the empirical data accumulated in this field to date.

In what follows, we would like first to summarize and integrate the main findings of our review. Next, we will highlight methodological limitations akin to the study of SSA.

Risk Factors for SSA: Toward an Integration of a Model

Drawing on the SSA approach, several projects and studies [e.g., (14, 18, 48, 72)] highlighted important psychological characteristics and variables that can serve as risk factors of SSA. In this paper, we aimed to systematically review the empirical data accumulated thus far regarding the psychological risk factors for severe SAs.

In general, several categories of psychological risk factors and warning signs for SSA were identified: psychopathology and mental pain, interpersonal relationships, impulsivity and aggressiveness, decision making, and several-specific isolated factors, such as negative life events. High levels of psychopathology [e.g., Ref. (14)] and unbearable mental pain were found to be conditions of susceptibility to SSAs, and to play a major role in creating the basis for suicide acts. Specifically, the review findings revealed the unique value of mental illness, particularly the diagnoses of MDD, anxiety disorder, PTSD, anti-social personality disorder, substance abuse/dependence disorders, and psychiatric comorbidity as predictors of SSAs (14, 41, 48). Along with psychopathology, psychological pain [including hopelessness and depression experience (64)] was a distinguishing factor between serious suicide attempters and healthy populations in various studies. In other words, levels of psychopathology and mental pain were associated with an increased risk for SSA compared with controls. These recurring results emphasize that psychopathology and mental pain may serve as vulnerability factors that need to be considered when attempting to predict SSAs in large community populations.

However, when comparing SSA attempters to those with lower severity, psychopathology, and mental pain dimensions alone cannot effectively predict SSAs (38, 52, 57). Nonetheless, several studies found that these dimensions play a critical role in cases where the individual is unable to regulate or adjust the experienced emotional pain (18, 19). In other words, if mental pain is high, its effect on suicide severity depends on other psychological factors that serve as facilitators, or protective factors against SSAs.

The most essential factor that was found to moderate the facilitation of mental pain and should serve as critical risk factor to SSAs was the interpersonal abilities dimension. Several studies emphasized that in instances in which mental pain is combined with an inability to communicate stress, painful feelings remain unaddressed, thereby resulting in more serious forms of suicidal behavior with higher severity levels of the suicide intent’s objective components (18, 37, 38). Put differently, combined with mental pain, interpersonal, and communication difficulties expressed by loneliness, schizoid traits, alexithymia, lack of social support (18), insecure attachment style (39), low-actual social interaction (14), limited help-seeking behaviors (25), and inability to disclose emotions and thoughts (19) interact to facilitate SSAs (18).

Another important psychological risk factor for SSAs is the impaired cognitive control during rule learning, which may explain some of the reasons for choosing highly lethal suicide methods leading in turn, to medically severe SAs. In several studies, individuals who made SSAs were found to be more inclined to delay rewards (31), had poorer conceptual reasoning, and more conceptual errors. Interestingly, SSA attempters were found to decide and choose without considering the cost and implications of their decisions (55). It seems that while some decision-making impairments are associated with suicidal behavior in general, specific difficulties are related to more serious suicide behaviors. These difficulties can be categorized as the lack of ability to calculate costs and gains as a result of one’s behavior, and the reluctance to modify choices when deciding on actions (e.g., willingness to delay rewards and high-punishment regardless of the costs). Thus, these impairments should be carefully considered when attempting to assess the probability for SSAs. It should be noted, however, that the research on decision making and SSAs focuses mainly on elderly populations. No data are available on this relationship among young and young adult participants. Obviously, more research is needed to generalize and refine these results in terms of other SSA attempter populations.

The impulsivity–aggressive dimension was also investigated as a possible risk factor for SSAs. In general, the impulsivity, aggression, and hostility factors were found to differentiate between suicide attempters from non-attempters, but in most studies, both impulsivity and the related constructs failed to account for differences between high- and low-lethality attempters. Thus, it seems that this dimension is a more general risk factor for suicidality than it is a specific factor related to severe SAs. It can be concluded that while characteristics of planning and preparation are important factors related to the seriousness of the attempt, highly lethal acts depend also on circumstantial factors (like availability of means) and are often performed on the spur of the moment with limited planning. Interestingly, in a follow-up study (36), impulsivity, anger-out, and violence were found to have significant positive correlations with medical severity of follow-up SAs among those who made SSAs in the index attempt. Thus, the impulsivity–aggressive dimension does play some role in the potential for higher lethal SAs among subjects with a history of SSAs. One can conclude, therefore, that when a person has made SSAs in the past, the potential for a repeated serious attempt is higher, especially when the decision is impulsive and made on the spur of the moment.

Some studies found that recurrent stressful life events can also serve as SSA risk factors. Among particularly traumatic events, the evidence points to childhood sexual abuse (14, 44), geographic mobility, and unemployment.

Taking together, and in line with Levi et al. (38) model, we propose an integrative model of psychological risk factors for SSAs. This model contains vulnerability factors, immanent factors, and facilitating factors in three stages of occurrence (see Figure 2). In the first stage of the proposed model, mental pain experience, psychopathology, and drug and substance abuse converge to create an atmosphere of unbearable mental pain, which is similarly manifested among all suicide attempters. Notably, the combination of this personal state with lack of interpersonal and communications abilities, as well as with impairments in decision making and specific negative life events, seems to generate an “impossible situation,” which in turn may provoke an SSA. In other words, the combination of vulnerability factors with the critical risk factors for SSAs in stage 2 (and other demographic factors), render the probability for SSAs profoundly higher. In this devastating state of “impossible situation,” higher levels of impulsivity and aggression may act as facilitators and aggravate suicidality levels to highly lethal SAs.


[image: image1]

FIGURE 2 | Proposed psychological model of risk factors to serious suicide attempts.



This systematic review highlights that while personal factors and psychopathology are the main risk factors for SAs in general, the critical elements that facilitate higher levels of dangerous suicidal acts are difficulties in communication and impaired decision making. The insights from these results are twofold: first, in order to accurately assess those at risk for SSA and even more dangerous suicidal acts, it is important to examine the patient’s levels of communication and social connectedness, as well their decision-making processes with emphasis on their lack of cognitive control. Second, these dimensions should be at the crux of all therapy goals. Several therapeutic protocols (e.g., interpersonal psychotherapy), focused on these dimensions are already available.

Methodological Limitations to the Study of SSA

One of the main complications associated with the study of SSA is participant recruitment. The definition of SSA entails the understanding that the attempter was saved merely by chance and/or due to intensive medical intervention. This explains the scarce data and small SSA samples. Moreover, several studies reviewed here [e.g., Ref. (31, 55)] restricted assessment to specific groups (e.g., elderly people), thereby limiting the ability to generalize conclusions.

Another important drawback lies with the definition of, and criteria for, SSA. Most studies employ the terminology of severe suicidality; however, given that the criteria for SSA are highly variable, in practice researchers often apply non-stringent criteria (e.g., lethality rating scale >3). This decreases the ability to infer data regarding SSAs, whereas the reliance on a strict and consistent definition makes it possible, to a large extent (13, 14), to infer information from SSAs, thereby increasing the ability to identify the risk factors for suicide.

This study stems from the awareness that near lethal attempters are a unique group, distinct from non-SSA attempters. Nevertheless, the literature survey revealed that only a few studies compared SSAs to non-SSAs. A large portion of the studies reviewed here compared SSAs to non-suicidal psychiatric and/or general population controls rather than use non-serious suicide attempters as a comparison group. This weakens the ability to draw conclusions about the SSAs group.

An important limitation of the SSAs strategy is related to the use of medical lethality as a central criterion. While most studies adopted this criterion [e.g., Ref. (18, 19)], its main drawback is that it does not take into consideration that the outcome of any suicide method is heavily influenced by chance factors and circumstances. Put differently, while the post-SA physical condition is an objective criterion with several advantages, it may be greatly influenced by the method’s availability or imprecise knowledge of the employed method’s lethality (73). For example, the extent and nature of physical harm aligned with medication overdoses is significantly contingent on the type of medication: SSRI antidepressants cause limited physical damage, whereas use of tricyclic drugs will most probably warrant intensive hospital care. Considering, however, that the choice of medication is usually limited to the attempter’s prescription drugs—of which they are ignorant as to potentially lethal effects—it is not closely related to the actual seriousness of the intent to die. Thus, in future studies it is important to assess actual suicidal intent and take it into account when defining SSAs that closely resemble actual suicides (20). Incorporating an intent factor can also help refine the definition for SSA as limited to particularly severe SAs (21).

Lastly, a broad limitation is the use of retrospective self-report measures for collecting data on the majority of psychological factors mentioned in this review. These measures may introduce a familiar range of biases triggered by factors such as mood dependent recall, forgetfulness, cathartic effect, and social desirability.

Implications for Research and Treatment

Serious suicide attempts are a valid proxy for completed suicides, and therefore, the variables that predict severe suicidal behavior should be at the forefront of the research and clinical efforts when assessing risk groups for suicide. Future studies need to consider the importance of strict and consistent definition criteria for SSAs to improve research strategies, assessment, and preventive efforts. This review also highlights the importance for mental health professionals and clinicians to further assess patients who present psychopathology and distress. Those patients should be asked about their support circles, and ability to recruit the environment for help. As decision-making processes have been found to increase the risk of serious medical suicidal behavior when distress is in the background, it is important to evaluate the patient’s ability to make flexible decisions, to calculate the consequences of his behavior (e.g., suicide), and to modify his choices accordingly.

CONCLUSION

Overall, our findings provide a foundation for future research regarding the combined role of psychopathology, mental pain, communication difficulties, decision-making patterns, and facets of impulsivity and aggression, in the occurrence of near-lethal SAs. Moreover, our review suggests that the developmental paths culminating in suicidal behavior are heterogeneous, and that different mechanisms or processes are more likely in play for those who commit suicide as opposed to those who attempt non-lethal suicidal attempts. Regardless of the limited scope of research and available data, it is important that health care professionals consider these risk factors when assessing the risk of future severe SAs and suicide.
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Background: Suicide rates generally peak in the second half of life and are particularly high in older men; however, little is known about the contribution of dispositional factors to late-life suicide. Maladaptive personality traits have been strongly implicated in suicide among younger adults, but the extent to which they continue to play a role in late-life suicidal behavior is unclear. We also do not know whether specific personality profiles interact with the stressors of aging to cause suicidal behavior.

Methods: We sought to synthesize the data on personality pathology in late-life suicidal ideation and behavior via a systematic review using the PubMed, Google Scholar, PsycInfo, Scopus, Ovid, Web of Science, Embase, and Cochrane search engines. The included key words related to three descriptors: “personality,” “suicide,” and “elderly.” Included articles evaluated personality based on the Five-Factor Model (FFM) or ICD/DSM diagnostic criteria in older samples with minimum age cutoffs of 50 years or older. Our original search identified 1,183 articles, of which 31 were retained.

Results: Included studies were heterogeneous in their design and personality measurements. Studies of categorical personality disorders were particularly scarce and suggested a stronger association with late-life suicidal ideation than with death by suicide. Only obsessive–compulsive and avoidant personality traits were associated with death by suicide in old age, but only in studies that did not control for depression. All personality constructs were positively linked to suicidal ideation, except for histrionic personality, which emerged as a negative predictor. Studies employing the FFM also indicated that older adults who died by suicide were less likely to display a maladaptive personality profile than elderly suicide attempters and younger suicide victims, having both lower levels of neuroticism and higher levels of conscientiousness than these comparison groups. Nevertheless, older suicide victims displayed lower levels of openness to experience than younger victims in two samples.

Conclusion: Maladaptive personality manifests in milder, subthreshold, and more heterogeneous forms in late-life vs. early-life suicide. An inability to adapt to the changes occurring in late life may help explain the association between suicide in old age and higher conscientiousness as well as obsessive–compulsive and avoidant personality disorders.

Keywords: aged, elderly, suicide, attempted suicide, suicidal ideation, personality, personality disorder, Five-Factor Model

INTRODUCTION

Rationale

There has been a continuous rise in suicide rates in the United States, increasing from 10.5 to 13 per 100,000 between 1999 and 2014 (1). Suicide rates peak after age 45 for both males and females, with the highest rates in the population found in older white men aged 85 or older, for whom rates are as high as 50.7 per 100,000 (2). The known risk factors for suicide in old age remain largely unspecific, however, giving us only a limited understanding of the psychological mechanisms involved. For example, depression, physical decline, family discord, social isolation, and financial issues are well-established risk factors for suicide (3–6), but they are also present in many older adults who never engage in suicidal behavior. According to the stress–diathesis model, suicidal individuals may possess lifelong traits of vulnerability, and it is the interaction between such traits and acute stressors that triggers suicidal behavior (7). Maladaptive personality traits are strongly implicated both with suicide among younger adults and with failure to cope with the stressors of aging (8–10). Thus, the stress–diathesis framework informs two questions. First, to what extent do the personality features implicated in suicide among younger adults confer suicide risk in old age? Second, what personality profiles are uniquely associated with late-life suicide by virtue of their interaction with the stressors of aging (e.g., physical decline)? We can even entertain the possibility of pleiotropic effects (11, 12) wherein traits that confer a reproductive advantage earlier in life could increase suicide risk in old age. To the best of our knowledge, in the existing literature, there is no consensus on these questions.

On the other hand, an association between personality disorders and suicidal behavior has been reported in most studies examining younger adults (13, 14). All personality disorders, with the exception of schizoid and histrionic, are associated with increased suicide risk in clinical or community-dwelling adult samples (14–18). Studies using dimensional models of personality also link both suicide attempts and death by suicide with high neuroticism and low extraversion, two traits that are also correlated with depression and broadly defined psychopathology (19–23). Borderline personality disorder (BPD) has been most strongly implicated in adult suicidal behavior, being linked to multiple attempts starting at an earlier age, and often mediated by impulsivity (14, 24, 25). However, externalizing aspects of BPD and impulsive traits specifically are most severe in young adulthood and tend to subside with age (26, 27). Moreover, in contrast to the high-impulsivity, lower-lethality suicidal behavior of younger age groups, the elderly tend to carry out fewer but higher-lethality suicidal acts, characterized by careful planning, and often occurring without warning signs (28, 29). These observations suggest that suicidal behavior in old age may be associated with personality profiles that are distinct from borderline and Cluster B pathology.

Objectives

This study aims to provide a comprehensive overview of the existing literature on the personality profiles of the suicidal elderly. Section “Results” first summarizes the characteristics of the studies, then reports data on personality pathology as a whole, and finally focuses separately on each DSM personality disorder and Five-Factor domain. Although the definition of personality can encompass all individual differences in characteristic patterns of thinking, feeling, and behaving (30), our theoretical focus on categorical personality disorders and the Big Five precluded us from reviewing studies that assessed other trait-like constructs, such as impulsivity or aggression. In this study, we considered behavior to be suicidal if it was self-injurious and enacted with intent to kill oneself, and suicidal ideation as thoughts of taking one’s own life (31). These definitions do not include para-suicide or passive death wish. Even though ideation, attempt, and death by suicide are interconnected entities, they do not correspond to entirely identical clinical populations, since the majority of ideators will never attempt suicide (32), and the majority of attempters do not die by suicide (33). Supporting this view, distinct yet partially overlapping personality profiles have been found in adult suicide ideators and attempters (34–36). Thus, this review will address findings on death by suicide, attempted suicide, and suicidal ideation separately in each subsection.

Research Question

The question we sought to answer is whether elderly who engage in suicidal behavior display qualitatively different personality profiles compared to their younger counterparts. Given the abatement of externalizing behaviors with aging, including BPD symptoms, we hypothesized that the contribution of these traits to suicidal behavior will diminish in old age. Furthermore, we sought to clarify whether differences in personality profiles exist in the elderly between those with ideation exclusively, attempt, and death by suicide. Based on the findings in younger samples mentioned earlier, we expect to see an overall stronger association of dysfunctional personality with suicidal ideation than death by suicide, and moderate levels associated with attempted suicide.

METHODS

A systematic search was conducted using PubMed, Ovid, Embase, PsycInfo, Cochrane, Web of Science, Scopus, and Google Scholar by cross-referencing three descriptor fields with the following key words (Figure 1): personality (34 key words); suicide (5 key words); and elderly (7 key words). Key words were searched in title and abstract when possible, or else in abstract only (Ovid, PsycInfo), and finally in title only where none of the above were available (Google Scholar, Web of Science). In PubMed, where the added ability to use MeSH terms is available, we complemented our search formula with the following MeSH terms: “Personality/psychology,” “Personality Disorders/psychology,” “Human Characteristics,” and “Impulsive Behavior” were added to the descriptor personality, “suicide” was added to the descriptor suicide and “aged” to the descriptor elderly. In Embase, search terms were both used as free text and mapped on Emtree terms. Reference tracking was done on all included articles to check for additional publications that met inclusion. The search encompassed all articles published through January 31, 2017, with no beginning time limit and no restrictions on publication status. Our methodology and inclusion criteria were defined and documented at the beginning of the project. Publications were included if written in English and describing a research study. In addition, articles had to report an assessment of personality specifically, related to any combination of death by suicide, attempted suicide and suicidal ideation. The suicidal behavior/ideation described could not pertain to assisted suicide or euthanasia. Personality had to be assessed via, or map onto the Five-Factor Model (FFM) or DSM/ICD personality constructs. Studies where personality was not reported separately from other psychiatric diagnoses were excluded, as were all studies not distinguishing between older adults and other age groups, or between suicidal behavior and para-suicide. Older age was defined as equal to or above 50 years. Finally, included articles had to contain sufficient data to evaluate the quality of their findings (e.g., this was not the case for meeting abstracts). In addition to these initial criteria, we later refined the definition of research study to those having a minimum N of 20 to exclude case reports and small qualitative studies oversampling clinically illustrative cases with weakly generalizable data. The first author, AS, performed the initial screening and then reviewed eligibility of potentially includable articles with AD based on their full text. Of the 1,181 articles found, 1,124 were excluded during the initial screening for one of the following reasons: not written in English (47 articles), not on topic (including all articles about para-suicide/deliberate self-harm; 879 articles), not a data paper (156 articles), having a euthanasia/assisted suicide focus (42 articles). From the 57 remaining articles, further 31 were excluded based on their full text, either because they contained an insufficient amount of information about methods or results (9 articles), were not mapping onto DSM or FFM personality constructs (9 articles), or were not reporting on the association between personality and suicidal behavior/ideation in the elderly (13 articles). Twenty-six articles were retained for the review, and five more were found by reference tracking.
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FIGURE 1 | Flow diagram of the studies retrieved for the review. The key words under each descriptor were separated by “OR” for the search. On PubMed, corresponding MeSH terms were added to each descriptor field: Personality, Personality Disorders, Human Characteristics and Impulsive Behavior to Descriptor 1; Suicide to Descriptor 2, and Aged to Descriptor 3. Abbreviation: FFM, Five-Factor Model.



RESULTS

Study Characteristics

General Characteristics

Of the 31 included articles (Tables 1–4), one was from 1976 (37), and all others were published after 1990, with seven articles between 1990 and 2000 (38–44), 13 articles between 2001 and 2010 (45–57), and 10 articles between 2011 and 2016 (58–67). The association between personality and either death by suicide, attempted suicide or suicidal ideation was the primary outcome in 18 articles (39, 41, 43, 45, 46, 48, 50, 51, 53–56, 59, 61, 63, 65–67), while the other 13 articles reported on personality in relation to a different study focus (37, 38, 40, 42, 44, 47, 49, 52, 57, 58, 60, 62, 64). Except for one qualitative study on death by suicide (56) (displayed in Table 2), all studies were quantitative. Five studies followed a purely descriptive design, without control groups (40, 42, 50, 52, 56), and only nine of the remaining studies included non-suicidal psychiatric controls (39, 43, 44, 46–48, 51, 53, 57). Seventeen articles reported categorical personality disorder diagnoses (Tables 1–3), and 14 measured dimensional personality traits (Tables 4 and 5), while one article utilized both (displayed in both Tables 2 and 4) (59). Dimensional measures were used in an increasing fraction of articles over time: in 8/21 articles between 1976 and 2010 versus 6/10 from 2011 to 2016.

TABLE 1 | Studies with categorical measures reporting globally on personality disorders.
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TABLE 2 | Categorical findings on separate personality disorder diagnoses in death by suicide, and qualitative findings.
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TABLE 3 | Categorical findings on suicidal ideation.
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TABLE 4 | Characteristics of studies with dimensional findings (see Table 5 for a summary of findings).
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TABLE 5 | Summary of dimensional findings on death by suicide, attempted suicide, and suicidal ideation.
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Age Cutoffs

Age cutoffs ranged from 50 to 75 years, with a majority of studies including either participants aged 60 years (11 articles) or 65 years (12 articles) and older. Only one study had an age cutoff as high as 75 years (61). Mean age was, however, above 70 years in 17/24 articles where these data were available (several studies indicated the percentage of elderly subjects in different age subgroups without reporting a global value for mean age).

Personality Measures

Even though 17 articles reported on categorical personality disorders, findings about specific personality diagnoses remained scarce in death by suicide and attempted suicide: 6/17 studies reported only global data on personality disorders (38–40, 44, 52, 57), and two others solely specified BPD in addition to total personality disorders (42, 58) (Table 1). Of the remaining nine publications, findings on death by suicide were reported in three articles (37, 45, 50), two of which were based on the same study (Table 2). No article assessed distinct personality disorders in attempted suicide. Suicidal ideation was assessed by six studies (47, 53, 59, 65–67), of which four were based on the same population (community-dwelling older adults in Colorado, USA) (Table 3). One study on suicidal ideation focused exclusively on narcissistic personality disorder (53).

Of the 14 articles measuring dimensional personality traits (Table 4), two based their findings on the Eysenck Personality Model, assessing only Neuroticism in one case (64), and Neuroticism and Extroversion in the other (61). Based on the reasonable levels of correlation established by Costa and McCrae between Eysenck’s Neuroticism and Extroversion and the Five-Factor neuroticism and extraversion domains (68), we considered these constructs equivalent when reporting results. All other studies used the FFM. Most of them exclusively included results for the five main factors, however, 6/14 articles reported findings on the facet level. Subcomponents derived from the NEO-FFI (NEO Five Factor Inventory) such as negative emotions, were interpreted together with the most highly correlated facets derived from the NEO-PI-R (NEO Personality Inventory Revised), in this case, anxiety (69). Three studies with facet-level analyses focused only on specific sets of facets (46, 54, 62). Overall, five articles provided dimensional data on death by suicide (41, 49, 55, 60, 63), seven on attempted suicide (43, 46, 48, 49, 55, 61, 62), and six others on suicidal ideation (43, 48, 51, 54, 59, 64). Four articles reported on multiple suicidal outcomes (43, 48, 49, 55). Two articles reported findings based on the same study (60, 63). Seven out of the 14 studies based on dimensional models had overlapping samples (elderly patients recruited in the teaching hospitals of the University of Rochester, NY, USA), and two others shared a recruitment source (community-dwelling older adults in Colorado, USA) (Table 4). The dimensional findings, however, came from at least three different sample sources for each suicidal outcome (death, attempt, and ideation).

Definition of Death by Suicide, Attempted Suicide, and Suicidal Ideation

Not surprisingly, older suicide victims were the most uniformly defined study group, with the obvious inclusion criterion being death by suicide occurring in old age. One study comparing individuals who died by suicide to older attempters also excluded suicide victims with a lifetime history of attempt (55).

While most articles did not define suicide attempt, two studies reportedly used the definition of the World Health Organization (57, 61): “Those situations in which a person has performed a life-threatening act with the intent of putting his or her life into danger or giving the appearance of such an intent” (70). Other studies defined suicide attempts as any intentional self-destructive act, without necessitating an expressed intent to die, blurring the line between suicide and para-suicide (40, 46, 48). Most studies used the presence of lifetime attempt history to define their attempters, whereas others necessitated a recent attempt, only including older individuals from either inpatient or emergency units (38, 44, 49, 57, 61, 62). In 4/6 of these cases, history of prior attempts was either controlled for statistically (49, 57) or excluded from the control group (61, 62).

Some studies included passive death wish in their definition of suicidal ideation (43, 51). Further adding to the samples’ heterogeneity, studies of elderly suicide ideators neither excluded nor controlled for subjects with past history of suicide attempts. Thus, findings about suicide ideators should be interpreted with caution, since they reflect more a global suicidal risk than pure suicidal contemplation.

Correlates and Possible Mediators

Gender

An established pattern in the literature is that men are more likely to die by suicide while women are more likely to have non-fatal attempts and subsequent mental health contact (71). Thus, a selection bias cannot be excluded in the 14 studies whose suicidal sample was exclusively recruited based on previous contact with psychiatric health services (37, 39, 40, 43, 44, 46–49, 51–53, 55, 57, 61, 62) as these studies might have oversampled women. While personality pathology increased with late-life suicidal behavior in both genders in most studies, several reported a higher female to male ratio. Lawrence and colleagues found a fivefold higher rate ratio in females with personality pathology than in males for both attempted suicide and death by suicide (44). Qin, whose population study assessed psychiatric illness via the last hospitalization-based principal diagnosis, also reported a threefold higher prevalence of personality pathology in female versus male suicides (58). Not supporting these findings, one case–control study, with separate regression models for elderly male and female attempters, reported that neuroticism was a significant, positive predictor in men but not in women (62). In addition, the Lausanne Study indicated a 1.3 male to female ratio for the prevalence of suicide in former inpatients with personality disorders (37), and Harwood and colleagues’ psychological autopsy study did not find a significant gender difference in personality disorder rates (45). The majority of case–control studies included in the review controlled for the potential effect of gender, with only four that did not, or for which this information was missing (40, 47, 65, 66).

Depressive Disorders

Depressive disorders in old age have been separately associated with both suicidal behavior (28, 72), and personality disorders (9, 73). Personality disorders co-occur in 10–30% of depressed elderly, with Cluster C disorders being the most frequent and Cluster B disorders the rarest (9). Patients with personality disorders were found to be up to four times more likely to suffer from the persistence or the re-emergence of depressive symptoms (39, 47) and were younger at first onset (39). Morse and Lynch found that the presence and not the severity of personality pathology was correlated with poor prognosis of depressive symptoms in the elderly (47). Of the studies included in this review, only 4/12 studies of death by suicide (49, 55, 58, 60) and 7/12 of suicidal ideation (43, 47, 48, 51, 53, 54, 65) controlled for depression when evaluating the relationship between personality and suicide risk. Studies of attempted suicide were more diligent in this regard, their recruitment source most often being pools of depressed patients. Only one comparative study on attempted suicide lacked any form of adjustment for depressive disorders (44). In 143 older primary care patients, Jahn and colleagues found that depressive symptoms mediated the effect of pathological personality traits on suicidal ideation (65). While none of the studies investigated whether depressive symptoms mediate the effect of personality disorders on suicidal behavior, Nieto and colleagues found that personality disorders occurred independently of all Axis-I diagnoses in 5.2% of older adults aged 65 or above who made a medically serious suicide attempt (N = 38) (38).

Interpersonal Functioning

Impaired interpersonal functioning is the core feature of personality disorders and a risk factor for suicidal behavior in late-life (74). It is therefore expected to explain the effect of personality pathology on suicidal behavior and ideation. Kunik and colleagues found that depressed inpatients were more likely to be single, separated or divorced if they were diagnosed with a comorbid Axis-II disorder (39). In light of the finding that older adults most often tend to give warning signs about their suicidal intent to their next-of-kin (75), it may be particularly difficult for socially isolated elderly to reach out for help when needed. Conceptualizing the question from the perspective of the interpersonal theory of suicide, Jahn and colleagues identified perceived burdensomeness and thwarted belongingness as mediators between personality disorders and suicidal ideation in older adults aged 65 years or over (N = 143) (65). However, Eades found a direct relationship of pathological personality traits and suicidal ideation that was stronger than through either thwarted belongingness or perceived burdensomeness in a community sample of 102 individuals aged 60 or above (67).

Environmental Stressors

The longitudinal findings of the Lausanne Study suggest higher late-life suicide rates in psychiatric patients who displayed a “specific vulnerability to environmental stress, evident already years ago during their first admission” (37). Harwood and colleagues investigated personality traits in a subsample of individuals who died by suicide and did not have a psychiatric diagnosis (N = 23). Their findings indicated that personality trait accentuation was present in 44% of suicide victims, often concomitantly with recent life events that were thought to have triggered the suicidal act (50). Consistent with Mann’s stress–diathesis model of suicide, these findings support the presence of an increased chronic vulnerability that is exacerbated by negative life events in older individuals with already subclinical levels of personality pathology (7).

Synthesized Findings

Prevalence of Any Personality Disorder in Late-Life Suicide

A psychological autopsy by Harwood and colleagues and a retrospective cohort study by Henriksson and colleagues estimated that respectively, 14 and 16%, of adults who died by suicide after the age of 60 had personality disorders (42, 45). These rates are somewhat higher than the 10% community prevalence of personality disorders in adults above 50 years reported by a meta-analysis (76), but the difference remains small considering possible confounding with other psychopathology. Including only principal diagnoses in their analysis, Hunt and colleagues’ and Qin’s population studies found a much lower prevalence of personality disorders in late-life suicide victims, namely between 1.5 and 5% (52, 58). However, these latter findings are likely less accurate since personality disorders are rarely considered principal diagnoses in this age group (42). Examining personality trait accentuation in addition to personality disorders, Harwood and colleagues’ psychological autopsy study found that subthreshold accentuated personality traits were present in 28% of older adults who died by suicide (N = 100) (45). Thus, altogether, 44% of the suicide victims in Harwood and colleagues’ sample had some level of personality pathology.

Despite these relatively high rates of pathological personality disorders and traits in late-life suicide, all studies with younger comparison groups found decreasing prevalence of personality pathology with age (42, 52, 57, 58). The prevalence of any personality disorder was reported to be 2.4 and 2.6 times lower, respectively, in elderly suicide victims aged 60 or above (42), and suicide attempters aged 55 or above (57) than in the younger comparison groups. Both Hunt and colleagues and Harwood and colleagues found that the prevalence of personality disorders further decreased between 60 and 75 years of age in elderly suicide victims (respectively, from 4.0 to 2.3% for personality disorders as primary diagnoses and from 19.7 to 10.6% at any detectable level) (45, 52).

This significant decrease in older people may be due to the attenuation of symptoms of certain commonly diagnosed personality disorders such as BPD, and/or to a survival bias related to increased premature mortality due to personality pathology. Furthermore, a detection bias is likely in old age given that personality disorders may be masked by overlapping cognitive deficits in a subset of older patients seeking psychiatric care (77). In turn, suicidal behavior may also be under-detected in old age: studies highlighted a decreased number of psychiatric hospitalizations of older adults, both before dying by suicide (58), and after a suicide attempt (44). This may be in part related to diagnostic biases. Indeed, comorbid cognitive deficits, delirium or other organic conditions often lead to medical rather than psychiatric hospitalizations in the elderly with decompensated psychopathology (78); primary health care providers have been found less likely to assess psychopathology in older adults than in younger patients (79); suicidal and death ideation are perceived as part of normal aging by many clinicians (80); and social isolation can cause low-lethality suicide attempts to go unnoticed.

Association of Personality Disorder Diagnosis With Suicidal Behavior and Ideation in the Elderly

Death by Suicide

A positive correlation between personality pathology and death by suicide was supported by most studies, although none were designed to separate unique contributions of personality disorders from those of other types of psychopathology. Harwood and colleagues found both personality disorders and traits being more frequent in a subsample of 54 elderly suicide cases compared to age- and sex-matched controls deceased from natural causes (45). Qin determined a respectively sixfold and ninefold higher prevalence of personality disorders in older females and males who died by suicide compared to general population controls (58). In a sample of psychiatric patients aged 60 years or older, Lawrence and colleagues found that personality disorders had the fifth highest suicide rate among all principal psychiatric diagnoses in the elderly, which was more than twofold higher than in the age-matched general population of Western Australia (risk ratio of 2.1, n = 447) (44). A single longitudinal study examined the prevalence of suicide in individuals with severe personality disorders: the Lausanne Study was conducted in Switzerland from 1963 to investigate aging in all former psychiatric inpatients of the Lausanne University Psychiatric Hospital (N = 5,661). The investigator found that personality disorders were the third most common baseline psychopathology after mood disorders and alcohol dependence among the 107 suicides that were carried out by patients between 57 and 77 years of age (37). The prevalence of suicide in the subgroup of patients with personality disorders was 6.8% in males and 5.4% in females (n = 266), respectively, more than threefold and fivefold higher than in the age- and gender-matched general population. However, the severe pathology that triggered hospitalizations in this group of patients precludes generalization of these findings to personality disorders observed in the community.

Attempted Suicide

Examining only primary diagnoses, Miret and colleagues reported a prevalence of 8.8% for personality disorders in hospitalized patients aged 50 and older who had made a recent suicide attempt (N = 113) (57). Draper found a higher prevalence (26%) considering secondary diagnoses mentioned in the hospital records of 69 attempters aged 65 or above (40). In addition, Nieto and colleagues reported that personality disorders were present without comorbid Axis-I disorders in 5.2% of 38 older adults aged 65 or above who made a medically serious suicide attempt (38). This fraction was lower than in young attempters (30 or younger) from the same study (45.5%, p = 0.003), but did not differ significantly from middle-aged attempters (31–65 years) (21.8%). Lawrence and colleagues reported a risk ratio of 10.2 for suicide attempts given a principal diagnosis of personality disorder (n = 1,596), almost five times higher than the 2.1 risk ratio for death by suicide (44). Examining psychiatric patients with personality disorders (n = 37), Kunik and colleagues found a 35% lifetime prevalence of attempted suicide. This prevalence, however, was not significantly different from the 20% seen in the clinical control group without personality disorders [n = 117; χ2(1) = 3.76, p = 0.06] (39).

Suicidal Ideation

Studies found a positive association with suicidal ideation and almost all categories of pathological personality traits in late life, with the exception of histrionic and sadistic traits (47, 59, 65–67). None of these studies, however, excluded suicide ideators with a past history of attempt. No correlation was found between the severity of pathological personality traits and the severity of suicidal ideation (47).

ICD/DSM Personality Disorders in Late-Life Suicide

Using ICD-8 personality diagnoses the abovementioned Lausanne Study found that neurotic and psychopathic (antisocial) personality disorders were the most prevalent in former psychiatric patients who died by suicide after the age of 57 (37). In the psychodynamic nosology of the time, a “neurotic personality organization” included hysterical (i.e., histrionic), depressive-masochistic (best mapping onto self-defeating personality from DSM-III), obsessive (mapping onto obsessive–compulsive), as well as avoidant personalities (81). These findings support a role of Clusters B and C in late-life suicide, which is consistent with the more recent results detailed below. As mentioned, no study reported data on specific personality disorders and attempted suicide in the elderly.

Cluster A

Paranoid Personality Disorder. In Harwood and colleagues’ secondary analysis of cases without an ante-mortem psychiatric diagnosis (N = 23), paranoid traits were the second most frequent (13%) (50). However, in the absence of a control group, this finding remains difficult to interpret given the relatively high prevalence of paranoid personality in the general population (2–5%) (82, 83).

There was nevertheless a positive correlation of suicidal ideation with paranoid personality in all studies that investigated it (47, 59, 65, 67).

Schizoid Personality Disorder. There is no evidence linking schizoid personality disorder to late-life suicide, in spite of the documented worsening of schizoid personality with aging (84). To the best of our knowledge, this disorder is not associated with suicidal behavior earlier in life either.

A positive correlation was however found in all studies investigating schizoid traits in suicidal ideation (47, 59, 65).

Schizotypal Personality Disorder. No evidence linked schizotypal personality disorder to late-life suicide.

Three studies, with possibly overlapping community samples recruited in Colorado, found a positive correlation with suicidal ideation (59, 65, 67); however, such a relationship was not confirmed by Morse and Lynch in a depressed sample with a different recruitment source (47).

Despite the high co-occurrence of schizotypal personality disorder with BPD in the general population (85, 86), its role in suicidal behavior remains also unclear earlier in life.

Cluster B

Antisocial (and Dissocial) Personality Disorder. Studies in younger adults have linked antisocial personality to suicide attempts (17, 87, 88) and death by suicide (18). Moreover, antisocial personality traits appear to persist, or only partially remit with increasing age in most individuals (89), suggesting a possible high suicide risk throughout the lifetime, yet data so far remain inconclusive. The Lausanne Study found a high prevalence of psychopathic (antisocial) personality disorder in former patients who died by suicide after the age of 57 (37). Harwood and colleagues found dissocial personality disorder to be among the three most prevalent personality disorders in their study, with 4% of suicide victims reaching full diagnostic criteria for it (45). However, in the case–control part of their study (n = 54), the prevalence of antisocial personality did not differ between suicide victims and controls.

While one study (59) found an association between antisocial traits and suicidal ideation in old age, three others did not (47, 65, 67).

Borderline (and Emotionally Labile) Personality Disorder (BPD). In spite of its important role in suicides earlier in life, BPD showed no significant association with death by suicide in old age. Moreover, two studies found a significantly lower prevalence of BPD in both elderly suicides and controls than in younger age groups (42, 58), which is unsurprising given that most features of BPD tend to remit with age (90).

However, all studies investigating suicidal ideation found a positive correlation with borderline personality traits (47, 59, 65, 67). Segal and colleagues also identified borderline traits as the only positive predictor of suicidal ideation in a community sample of 109 adults aged 60 or above (59).

As mentioned earlier, BPD in old age may be subject to a survival bias. In a 27-year long longitudinal study in BPD patients (N = 165), Paris and Zweig-Frank reported death by suicide in as many as 10.3% of their sample with a mean age at death of 37.2 years (91). Despite persisting problems with interpersonal functioning, the surviving cohort showed significant improvement, with only five patients meeting full criteria for BPD by the end of the follow-up. Although an increase in attempts’ lethality with advancing age has been reported by Soloff and colleagues (87), Pompili and colleagues’ meta-analysis of suicide in BPD found a higher incidence of suicides in short-term follow-ups, suggesting lower suicidal rates during the chronic phases of BPD (92). Overall, these findings suggest that suicide risk decays, albeit incompletely, in the borderline patients who survive to old age.

Histrionic Personality Disorder. Even though histrionic personality is considered to be only mildly impairing and not linked to major emotional disability in the general population (82), Harwood and colleagues found full diagnostic criteria for histrionic personality disorder in 4 out of 100 individuals who died by suicide. Moreover, they found subthreshold histrionic traits in six others, making this personality construct the third most frequent in their sample, and the most prevalent Cluster B disorder (45). As discussed earlier, hysterical (former version of histrionic) disorder was also associated with suicides in the Lausanne Study (37).

These findings contrast with the absence of positive correlation found between suicidal ideation in old age and histrionic personality (47, 59, 65, 67). This disorder was in fact the only negative predictor of suicidal ideation in Segal and colleagues’ study (59), corroborating a potential protective impact on suicide risk.

In younger adults, a protective effect of comorbid histrionic personality disorder was found in an adult sample of female attempters with BPD (93).

Narcissistic Personality Disorder. To date, no definite association has been found between narcissistic personality disorder and death by suicide in old age. However, in a qualitative psychological autopsy study conducted by Kjølseth and colleagues with the informants of 23 elderly who died between 65 and 90 years of age in Norway, the majority of suicide victims were described as self-centered over-achievers, with a need to control others, sometimes despite generating conflicts due to their authoritarianism (56).

Narcissistic personality disorder was positively correlated with late-life suicidal ideation in all studies (47, 59, 67) but one (65). In addition, it was a predictor of suicidal ideation in a retrospective database analysis specifically focusing on narcissistic personality in adults aged 65 years and older (N = 538) (53).

Narcissistic personality disorder has been identified as a risk factor for suicide in middle-aged adults by a 10-year long longitudinal study reporting a positive correlation between narcissistic personality and number of suicide attempts in a clinical sample of 431 middle-aged adults (aged 18–45 years upon enrollment) (15). In the clinical literature, Kernberg also implicated pathological narcissism in existential crises in the second half of life (94). He discussed how suicide may appeal to narcissistic patients as a means of relieving guilt over past mistakes or missed opportunities for greatness, as “external reality gradually demonstrates [that their grandiose] fantasies are no longer viable.” This risk may likely persist after age 50. However, the low general prevalence of narcissistic personality disorder, estimated at 0.8% (83), suggests that higher-powered studies are needed to detect a potential association.

Cluster C

Avoidant (and Anxious) Personality Disorder. Despite an absence of subjects meeting full criteria for anxious personality disorder, Harwood and colleagues found a higher rate of anxious personality trait accentuation in suicide victims than in natural death controls, with 13% of suicide victims displaying anxious traits (45).

Furthermore, avoidant personality disorder was positively correlated with suicidal ideation in all studies (47, 59, 65, 67).

Age-related social isolation is possibly more pronounced in avoidant individuals, as the traits related to social ineptitude were found among the disorder’s most stable diagnostic criteria (95). Avoidant personality disorder in the elderly is also highly prevalent in dysthymic disorder (73), an independent risk factor for suicide (96). Some evidence alternatively supports a lifelong risk between avoidant personality disorder and both suicide attempts (97) and death by suicide earlier in life (18).

Dependent Personality Disorder. Dependent personality disorder has a high prevalence in the general elderly population (76) and has been associated with suicides and suicide attempts earlier in life (18, 85). Nevertheless, this disorder showed no significant association with death by suicide in old age.

A positive correlation between dependent personality traits and suicidal ideation was found in most (59, 65, 67), but not all studies (47).

Obsessive–Compulsive (and Anankastic) Personality Disorder (OCPD). OCPD displays the strongest association with death by suicide in the existing studies, although the relationship is thin and the studies lack adequate controls. In Harwood and colleagues’ psychological autopsy study (N = 100), out of the 44 suicide victims with personality pathology there were 23 cases (52.3%) with anankastic (obsessive–compulsive) personality disorder (n = 4) or trait accentuation (n = 19). OCPD was also associated with suicide in the case–control part of the study (n = 54). In a secondary analysis examining subjects without a psychiatric diagnosis, anankastic personality trait accentuation was present in 8/23 subjects (34.8%) (50). Some of the personality characteristics described by Kjølseth and colleagues’ qualitative findings also map onto OCPD, such as reluctance to accept help from others, self-discipline, high professional competence, hard-work, introversion, and stubbornness (N = 23) (56).

Evidence of the association between OCPD and suicidal ideation remains inconsistent, with two studies reporting a positive correlation (59, 67) and two others reporting none (47, 65).

OCPD is the most common personality disorder in the general population, with a prevalence of 3–8% (98). It is also the personality disorder with the highest prevalence (17.1%) among elderly patients with dysthymic disorder (73, 99), which, as mentioned previously, is independently associated with late-life suicide (96). Along with schizoid personality disorder, OCPD is one of only two Axis-II conditions found to become accentuated in old age (84, 100), even in individuals who seemed unimpaired earlier in life (101, 102). Consistent with the qualitative findings of Kjølseth, three OCPD traits related to cognition and interpersonal functioning seem to display a stable and long-lasting pattern: preoccupation with details, rigidity and stubbornness, and reluctance to delegate (95, 103). These characteristics could cause a perception of loss of control in old age stemming from physical and cognitive decline, leaving suicide as a way to regain control. Supporting this hypothesis, two qualitative psychological autopsy reports examined elderly suicide victims who had, respectively, the conviction of having cancer (n = 8) or a chronic dyspnea diagnosis (n = 14), and both described a similar, rigid personality style in a majority of cases (5/8 and 12/14, respectively) (104, 105). In studies of decision-making, an extreme willingness to wait for delayed rewards has been found in both OCPD patients and high-lethality older attempters, indicating their common tendency to focus on long-term rewards, without considering alternate solutions (106, 107). The extent to which OCPD patients premeditate attempts, however, remains subject to controversy. Whereas some case–control studies in clinical adult samples support the notion of single attempts in OCPD (108), others report a more borderline-like pattern with impulsive suicidal behavior, multiple attempts, and lower intent to die (16). In a series of case reports on high-lethality first time suicide attempters with a double-diagnosis of OCPD and mood disorders, 6/7 cases were aged 56 or above, and all of them described transient, sudden loss of control preceding their suicidal act (109). However, this behavior may be attributed as much to impulsivity as to a general lack of perspective of alternative options.

Five-Factor Model

See Table 5 for a summary of findings.

Neuroticism

Although high neuroticism has been linked to death by suicide in younger age groups (41), older psychiatric patients who died by suicide displayed lower levels of neuroticism than both their younger counterparts (60, 63), and those who survived their attempt (55). Interestingly, older victims were more similar to healthy controls than they were to attempters. Even though two studies found higher levels of neuroticism in older suicide victims than in healthy controls (41, 60), on the facet level, only trait depression (the tendency to feel sad) and trait self-consciousness (the tendency to be easily intimidated) were higher (41). Suicide victims and healthy controls did not significantly differ in the facets that capture negative emotional reactivity, namely vulnerability (the tendency to panic easily), trait anxiety (the tendency to worry), impulsiveness (the tendency to act impulsively), and anger–hostility (the tendency to get angry easily) (41). Anger–hostility was also the only similar facet between suicide victims and attempters (55).

Among older suicide attempters, two studies conducted in Hong Kong, China, found increased levels of neuroticism compared to healthy controls (49, 62), but this finding did not survive controlling for current major depression, past suicide attempts, physical comorbidities, demographic factors, and life events in one of them (49). Other studies observed no difference from healthy controls (61), or depressed controls (48). Again, differences emerged at the facet level, with higher levels of all facets in attempters than in depressed controls, except for trait anxiety and anger–hostility (48). Lower trait anxiety was in fact found to be a predictor of the attempter status, while lower anger–hostility was associated with fewer attempts, higher lethality of method, and higher intent to die (46). Compared to healthy controls, higher levels of anger–hostility predicted attempter status in men, but not in women, while higher impulsivity was observed in elderly attempters of both sexes (62).

Higher levels of neuroticism unequivocally differentiated elderly suicide ideators from healthy controls (59, 64). However, in depressed samples, only one (43) out of three studies found higher levels of neuroticism in ideators than in controls, with the others reporting no difference (48, 51). Higher trait depression was the only facet that correlated with the severity of suicidal ideation from the neuroticism domain in a sample of depressed elderly (48), indicating that differences may be limited to only isolated facets.

Extraversion

Lower levels of extraversion were found in older adults who died by suicide compared to healthy controls in some (49, 60), but not all studies (41). Furthermore, in Tsoh and colleagues’ study, the effect disappeared in the multivariate analysis that controlled for current major depression, past suicide attempts, physical comorbidities, demographic factors, and life events (49). Extraversion did not distinguish between older adults who died by suicide and those who only attempted it (49, 55).

Findings examining elderly suicide attempters and ideators were also inconclusive. Three studies using the same recruitment source found that elderly depressed inpatients who made an attempt at age 50 or older had lower levels of extraversion than depressed controls, both globally, and for the specific facets of gregariousness (seeking company of others), warmth (making friends easily), and positive emotions (tendency to be joyful) (43, 46, 48). In addition, lower positive emotions were identified as an independent predictor of a greater number of attempts (46). However, older suicide attempters did not differ from general population controls on extraversion in two other studies controlling for age, sex, and major depression (49, 61). These inconsistent findings may be explained by sex differences, since lower levels of extraversion were present in elderly male, but not female attempters in a sex-stratified study (62). A sampling bias cannot be excluded, however. Alternatively, given the higher age cutoff in the three latter studies (65–75 years), this inconsistency might arise from a survival bias, as higher levels of extraversion have been associated with a decreased risk of death in the elderly (110).

Similarly to elderly attempters, suicide ideators aged 50 or older differed from depressed controls by reporting lower levels of both warmth and positive emotions in two studies having the same recruitment source as the three studies mentioned earlier (48, 51). They did not differ from healthy controls on extraversion in a community-based sample aged 60 or older (N = 109) (59). From the three subcomponents of extraversion derived from NEO-FFI self-reports, positive affect (being joyful), but not sociability (being outgoing and sociable) or activity (tendency to be energetic and busy), was identified as a negative predictor for suicidal ideation (54).

The fact that distinctively socially oriented facets of extraversion (namely, warmth, positive emotions, and gregariousness) differentiated elderly suicide attempters from depressed controls may suggest that a tendency toward social isolation could predispose to suicidal behavior in old age. Even though younger individuals who died by suicide were also found to have lower levels of extraversion than healthy controls (20, 41), in their case, lower levels of activity (being frequently busy) and assertiveness (tendency to take charge) were distinguishing facets in addition to lower positive emotions (41).

Openness to Experience

Findings with respect to openness to experience in late-life suicide are inconsistent across studies comparing older suicide victims either to healthy controls or to older attempters. In comparison with healthy controls, Duberstein and colleagues initially found lower levels of openness to experience in older adults who died by suicide, with significant differences in the openness to esthetics (sensitivity to any form of art), and in the openness to action facets (preference of variety to routine) (41). These findings were, however, not replicated in further studies (when considering adjusted odds ratios in Tsoh and colleagues’ study) (49, 60). Compared to attempters, elderly victims were found to have either lower or not significantly different levels of openness to experience (49, 55). The effect of age was more consistent, with older suicide victims displaying lower levels of openness than their younger counterparts (41, 60, 63). Duberstein and colleagues identified that the greatest difference between the two age groups was in openness to action, indicating a higher preference for routine in older versus younger suicide victims (41).

Elderly suicide attempters showed no difference in openness to experience compared to healthy as well as depressed controls (46, 48, 49, 62).

In older suicide ideators, some (43, 51) but not all studies (48) found higher openness to experience when compared to depressed controls. No difference was found between ideators and healthy controls (59).

Thus, the role of openness to experience in late-life suicide remains unclear. According to Duberstein, lower levels of openness to experience in older suicide victims (compared to younger victims and healthy controls) may arise from a reduced capability to cope with age-related changes or losses due to excessive, short-sighted, concrete thinking and a rigidly defined self-image (111). Consistent with this theory, higher levels of openness to experience have been positively associated with volunteer work and better cognition in old age (10). It is, however, also possible that the lower levels of openness to action found in older versus younger adults who died by suicide may arise from a maturational effect, since a decrease in this facet has been associated with normal aging (112).

Conscientiousness

Higher levels of conscientiousness distinguished older suicide victims from younger victims (60, 63), as well as from older attempters in clinical samples (49, 55). The difference with attempters was also apparent at the facet level, where suicide victims displayed higher dutifulness (proneness to follow the rules), achievement-striving (tendency to work-hard/overachieve), and self-discipline (capability to get things done when needed) (55). Of three studies (41, 49, 60), only Tsoh and colleagues found lower levels conscientiousness in elderly suicide victims compared to general population controls in a univariate analysis, but the finding did not survive controlling for current major depression, past suicide attempts, physical comorbidities, sociodemographic factors and life events (49).

Studies comparing elderly suicide attempters versus general population controls found either lower conscientiousness in attempters (49) or similar levels in the two groups (61). No differences were found between older suicide attempters and depressed controls (43, 48). In a sex-stratified study, lower levels of conscientiousness were present in elderly male attempters compared to healthy controls, although no such difference was found in females (62).

Elderly suicide ideators showed no difference in their levels of conscientiousness compared to healthy or depressed controls (48, 51, 59).

Overall, higher levels of conscientiousness seem to discriminate suicides from unsuccessful attempts in depressed older adults, as well as late-onset suicides from early-onset ones. These relatively higher levels of conscientiousness in older suicides appear to be consistent with ICD/DSM-findings reporting an association with OCPD (see in the corresponding subsection). In a meta-analysis, OCPD was the only Axis-II diagnosis positively correlated with conscientiousness (113). Although higher levels of conscientiousness have been linked to several facets of successful aging (10, 114), the above findings suggest that this trait could also contribute to negative outcomes in late life, especially when co-occurring with depression.

Agreeableness

Studies have found no difference in agreeableness in older suicide victims compared to younger victims, healthy controls, and elderly attempters (41, 49, 55, 60, 63). Although Tsoh and colleagues found that elderly who died by suicide had higher levels of agreeableness than elderly attempters, this effect did not hold in the multivariate model controlling for current depressive disorder, history of suicide attempt, physical comorbidities, demographic factors, and life events (49).

No study found overall differences in agreeableness between elderly suicide attempters and healthy or depressed controls, with the exception of the unadjusted effect reported by Tsoh and colleagues that indicated lower levels of agreeableness in attempters (43, 49, 61, 62).

With respect to elderly suicide ideators, most studies found no difference in agreeableness compared to both healthy and depressed controls (48, 51, 59).

Thus, agreeableness does not seem to distinguish older adults who attempt or die by suicide from the general elderly population.

DISCUSSION

Main Findings

Maladaptive personality seems to play a role in suicidal behavior in old age, although it is most often present in milder, subthreshold forms. The existing literature points toward heterogeneity in personality profiles of older adults with suicidal ideation or behavior. Suicidal ideation was predicted by narcissistic and borderline personality and was positively associated with all other personality disorders as indicated by at least one study, with the exception of histrionic personality. By contrast, only obsessive–compulsive and avoidant personality disorders were implicated in death by suicide, although this association may be confounded by depression.

Studies using the Big Five further characterized older adults who died by suicide as being more neurotic than healthy individuals, but less neurotic and more conscientious than older adults who only carried out non-fatal attempts. The limited evidence that we have links maladaptive personality with recurrent suicide attempts of largely lower severity. For example, lower anger–hostility was associated with a smaller number of attempts, higher lethality of method and higher intent to die, while lower positive emotions were identified as an independent predictor of a greater number of attempts (46).

We take these findings as evidence that a subset of aging individuals with personality disorders, BPD being the prototype, continue to display chronic suicidal ideation and repeated suicide attempts. On the other hand, the emergence of serious suicidal behavior in late life is associated with more intact personality in a majority of individuals and, possibly, obsessive–compulsive traits in a significant minority.

An important alternative hypothesis is that dysfunctional personality traits involved in late-life suicide are not well captured by existing criteria and measures, possibly reflecting effects of neurodegeneration and other aspects of brain aging. Cognitive rigidity, for instance, often appears in qualitative case descriptions and may sensitize older adults to acute stressors (56, 104, 105). It is, however, only partially captured by categorical OCPD criteria, higher conscientiousness, and lower openness to action (a facet of openness to experience), which may be overrepresented among late-life vs. early-life suicides.

Limitations

The assessment of DSM/ICD personality disorder criteria may not be best suited for the characterization of personality in the elderly. DSM personality disorders map better onto younger than older adults in whom many of the criteria become difficult to evaluate (115, 116). In addition, personality assessment in psychological autopsy studies likely under-detects internalizing traits over the life course, reflected in only moderate consistency with ante-mortem Axis-II diagnoses found in adults (kappa = 0.65) (117). Therefore, older suicide attempters with highly medically lethal attempts probably provide the best in vivo window into death by suicide. Unfortunately, categorical data focusing on separate personality disorders in the elderly were absent in attempters, scarce in older suicide victims, and lacking comparisons with depressed non-suicidal control groups. These limitations make it impossible to draw strong conclusions about late-life suicidal behavior in patients with specific personality disorders.

Moreover, suicidal behavior is heterogeneous in its life course, planning, method selection, and medical consequences (106, 118). The studies reviewed here did not generally consider this heterogeneity in their design and analytic approach, and the relationship between the older individual’s personality profile and the life course and characteristics of his/her suicidal behavior remains largely unexplored. More work is needed, both to identify reliable predictors of any suicidal behavior in old age and, more importantly, parse the behavior’s heterogeneity.

Clinical Implications

From a clinical perspective, these results suggest that older adults who are evaluated for suicidal ideation are not necessarily representative of those who die by suicide. Among the latter individuals, only a subgroup seems to display dysfunctional personality features, with a rigid vulnerability being possibly as common as an emotionally labile one. This heterogeneity highlights the challenges in assessing suicidal risk in the elderly. One needs to be cautious in drawing conclusions from the patient’s personality profile, and other risk factors such as access to firearms, depression, addiction, psychosis, and pain should be given greater weight at the current state of knowledge.

Future Directions

Disorders of aging can also alter personality. Dementia brings about a progressive personality change (119), exaggeration of existing personality traits and mood disturbances being the most frequent manifestations. A longitudinal study found that, in prodromal Alzheimer’s disease, increased rigidity was the most frequent alteration, occurring in 25% of the individuals subsequently converting to dementia, closely followed by apathy (24%), egocentricity (21%), and impaired emotional control (18%) (120). Other investigators reported higher levels of neuroticism, as well as lower levels of both extraversion and conscientiousness in patients with Alzheimer type dementia (121, 122). Similarly, higher levels of neuroticism, as well as lower levels of extraversion and goal orientation have been reported in either premorbid or beginning stages of Parkinson’s disease (123–125). Such personality characteristics may be associated with alterations in the dopaminergic system and therefore predate motor symptoms of parkinsonism (126). Thus, the behavioral effects of neurodegeneration may in part explain the divergence in personality profiles between younger and older suicides. For example, it is possible that the accentuation of rigid personality traits contributes to suicide risk by impairing individuals’ ability to cope with their progressive loss of cognitive abilities. Moreover, organic mental disorder may similarly contribute to the heterogeneity of personality profiles found in older adults at risk of suicide and has been linked to an overall under-detection of personality disorders in the elderly (77). Interestingly, new forms of impulsivity may also emerge in neurocognitive disorders, as in the case of the disruption of the indirect (no-go) and hyper-direct (“cortical brake”) pathways by dopamine agonists and subthalamic nucleus stimulation in Parkinson’s disease, where some studies point to treatment-emergent suicidal behavior (127, 128).

Another neurocognitive mechanism worth investigating further is executive dysfunction. This construct has already been linked to late-onset, treatment-resistant depression (129, 130) as well as to suicidal behavior (131). Moreover, there appears to be a correlation between deficits in executive functioning and certain personality disorders, such as antisocial, borderline and obsessive–compulsive (132–134).

The question of the best approach to characterize personality in older adults at increased risk of suicide remains open. Research is increasingly shifting toward dimensional measures, which have the advantages of being assessable through self-report and increasing statistical power by virtue of being parametric. Clinical constructs underlying categorical personality disorders, however, appear to possess unique explanatory and heuristic value above and beyond the Big Five in the study of suicidal behavior (135). In addition to traditional personality measures, complementary neuropsychological tools may be needed, including experimental paradigms assessing decision-making and social interactions, similarly to the way other trait-level constructs, such as impulsivity, are investigated (136).

Conclusion

Despite the scarcity of published studies, this review highlights (1) the smaller role that Cluster B personality disorders and their defining constructs play in late-life suicide compared to suicide in younger adults and (2) a possible role for Cluster C disorders, such as OCPD, in late-life suicide. Almost nothing is known about the contribution of personality change due to neurodegenerative and vascular diseases. The reasons for the generally lower prevalence of diagnosable personality disorders in older vs. younger adults who engage in suicidal behavior are likely to include actual change in the behavioral expression of personality across the lifespan, poorer fit of diagnostic instruments, and the contributions of neurodegenerative and vascular brain changes. We would be remiss not to mention the possibility, often rejected by psychiatrists, that some proportion of late-life suicidal behavior may be rational in that it is not explained by psychopathology. Future research will reveal to what extent this may be true, and to what extent suicide in characterologically unaffected older adults is motivated by concerns such as depression, psychosis, addiction, or impaired cognition and decision-making.
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Objective: Nonsuicidal self-injury (NSSI) refers to the intentional self-inflicted destruction of body tissue without suicidal intention and for purposes not socially sanctioned. Our paper presents an up-to-date overview on nonsuicidal, self-injurious behaviors.

Method: In accordance with PRISMA guidelines, a systematic literature search was conducted across two databases, PubMed and PsycARTICLES, regarding the main features of NSSI with a focus on epidemiological and etiologic data, diagnostic criteria, and functions. All English articles, published between 1998 and 2016, were considered, and screened against a priori inclusion/exclusion criteria. The search terms include: self-harm, self-injury, NSSI, epidemiology, comorbidity, gender, functions and DSM. We also examined the references of the retrieved articles.

Results: NSSI is most common among adolescents and young adults, and the age of onset is reported to occur between 12 and 14 years. Comorbidity with borderline personality disorder (BPD) and eating disorders is often reported. DSM-5 includes NSSI as a condition requiring further study. This review gives an overview of the prevalence rates (7.5–46.5% adolescents, 38.9% university students, 4–23% adults) and main causes that appear to stem from childhood trauma, comorbidity with many other disorders and several functions of NSSI, and the potential independence of a NSSI disorder.

Conclusion: Over the years, interest in NSSI grew to such an extent that an ongoing debate was instigated on whether NSSI should be considered as a diagnosis in its own right and given its own category. This paper provides an up-to-date overview on self-injury, what is known about it and what remains to be done. Clearly, our understanding of the main issues of NSSI has increased in last two decades. However, future researches is needed to examine the developmental trajectories, cultural backgrounds and shed light on the risk factors and functions as well as clarify its role as an independent diagnostic entity.
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INTRODUCTION

Nonsuicidal Self-Injury (NSSI) behavior is a growing clinical and public health problem. NSSI is defined as the direct and deliberate destruction of one's own bodily tissue in the absence of lethal intent and for reasons not socially sanctioned (Favazza, 1996; Nock, 2010). Common forms of NSSI include behaviors such as cutting, burning, scratching, and self-hitting (Briere and Gil, 1998; Laye-Gindhu and Schonert-Reichl, 2005; Whitlock et al., 2006; Klonsky and Muehlenkamp, 2007) and most self-injurers report using multiple method (Favazza and Conterio, 1988; Favazza, 1992). Evidences focused on the psychological intentions underlying NSSI demonstrated that the behavior serves a variety of function, both interpersonal and intrapersonal, that are not mutually exclusive (Suyemoto, 1998; Nock and Prinstein, 2004; Klonsky, 2007). Initial research on self-injurious behavior focused on studies in clinical settings (Pattison and Kahan, 1983), primarily with female subjects (Favazza and Conterio, 1989; Favazza et al., 1989; Herpertz, 1995; Suyemoto and MacDonald, 1995).

Epidemiological studies have endured due to the over-inclusive definition of behavior, with and without suicidal intent, as well as the dearth of consistent assessment measures. Earlier estimates ranged from 40 to 82% among adolescents in psychiatric inpatient settings (Darche, 1990; DiClemente et al., 1991) and stated that ~4% of the general population have a history of NSSI (Briere and Gil, 1998). Most recently researchers noticed that self-injurious behavior is more prevalent even among adolescents and young adults. The first attempt to describe this behavior can be seen in the book “Man against himself” by Menninger (1938), in which the author defined self-injurious behavior as a sort of “partial suicide.” There has been an absence of generally agreed upon terminology and, over the years, several different terms to define self-injurious behaviors have appeared in literature: syndrome of delicate self-cutting (Pao, 1969), deliberate self-harm (Pattison and Kahan, 1983), self-wounding (Tantam and Whittaker, 1992), moderate self-mutilation (Favazza and Rosenthal, 1993), self-mutilation (Ross and Heath, 2002); some of which include suicidal behaviors, risk taking, and an indirect form of self-harm (Favazza, 1996). The lack of consensus regarding terminology and definition has made the understanding of such behaviors very difficult. Self-injury is a common but—as yet—poorly understood phenomenon (Klonsky and Muehlenkamp, 2007).

Self-injury has long been linked to other disorders as well, including post-traumatic stress disorder (Briere and Gil, 1998; Bolognini et al., 2003), depressive disorders (Darche, 1990), obsessive-compulsive disorder (Bolognini et al., 2003), anxiety disorder (Darche, 1990; Simeon and Favazza, 2001), borderline personality disorder (BPD) (Klonsky et al., 2003; Nock et al., 2006), and eating disorder (Iannaccone et al., 2013). Many researchers and clinicians have argued for the adoption of a NSSI disorder: some of the earliest attempts to define such a syndrome being made by Graff and Mallin (1967); Pao (1969), and Rosenthal et al. (1972). Those first attempted failed (Favazza and Rosenthal, 1990) due to the inclusion of suicide attempts in the definitions. Kahan and Pattison (1984) differentiated self-harming behaviors from suicide and proposed a separate diagnostic disorder: the deliberate self-harm syndrome (DSH). Later, Favazza and Rosenthal (1990) suggested that habitual and repetitive self-injurious behavior could be considered as an impulse control disorder: the repetitive self-mutilation syndrome. Muehlenkamp (2005) also proposed that repetitive NSSI should be regarded as a separate diagnostic disorder. More recently, Wilkinson and Goodyer (2011) proposed that giving NSSI its own diagnostic category would improve communication and increase research on etiology, its treatment and outcome. There have been many arguments over NSSI, but given the high prevalence of self-injurious behaviors among clinical and community samples of adolescents (Muehlenkamp et al., 2012; Swannell et al., 2014), and associated clinical and functional impairment, the Childhood and Mood Disorders work-group of the DSM-5 proposed the inclusion of NSSI as a separate diagnostic disorder (Shaffer and Jacobson, 2009). Despite its criteria undergoing several revisions, due to a lack of research on the full set proposed criteria, inadequate sample size and unacceptably low inter-rater reliability results in the DSM-5 field trials (Regier et al., 2013), the NSSI disorder (NSSID) was only included as a condition requiring further study, in section 3 of DSM-5, and it represents an important step forward in recognizing NSSI as a disorder in its own right (Selby et al., 2015) and in promoting further research. Given the contrasts and conflicting data present in literature on NSSI, the aim of the present study is to systematize this broad field of research, focusing on (1) proposed diagnostic criteria for the DSM-5, (2) epidemiology, (3) comorbidity, (4) etiology, and (5) functions.

MATERIALS AND METHODS

Data Source and Search Strategy

The present study followed the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA, Liberati et al., 2009). PubMed and PsycARTICLES databases were searched for eligible studies published in English between 1998 and 2016. The following combinations of search terms were employed: 1. self-harm OR, self-injury OR, nonsuicidal self-injury OR, NSSI, 2. epidemiology, 3. comorbidity, 4. gender, 5. Functions, 6. DSM. Additionally, we also examined the references of the articles identified in the search.

Study Selection

Figure 1 shows the selection of included studies. In total, the initial database search yielded 12340 abstract, of which 6356 duplicate were removed. Articles were first screened by title and abstract by two independent reviewers. Of the remaining studies, the full text was obtained and inspected independently by the same two authors to ensure that the inclusion/exclusion criteria were met.


[image: image]

FIGURE 1. PRISMA flow diagram of study selection.



Inclusion/Exclusion Criteria

To be included in this review, studies had to: (a) be published between 1998 and 2016, (b) reported empirical data, (c) provide a definition of self-injury and of their method of assessment, (d) not focus on treatment for NSSI, (e) be published in the English language. There were no restrictions on participant.

Reason for exclusion were: (a) samples could be not categorized as universal, (b) studies were based on the same results already found in another publication, (c) the full text was not available.

RESULTS

We identified 53 studies that met the inclusion criteria for this review. Table 1 provide a summary of the data obtained from each study.


Table 1. Study characteristics.
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Diagnostic Criteria

Recent research on NSSI disorder (American Psychiatric Association, 2013) found that a high percentage of those who self-injure met the DSM-5 proposed criteria (Glenn and Klonsky, 2013; Washburn et al., 2015). In a community sample of 3,097 Swedish adolescents, Zetterqvist et al. (2013) found that 6.7% met the criteria, whereas in a sample of adolescent impatients prevalence was 50% (Glenn and Klonsky, 2013). Empirical data on a potential NSSI disorder have collected among clinical and community samples of adolescents and adults, using different version of proposed criteria (Shaffer and Jacobson, 2009; American Psychiatric Association, 2012, 2013). In a combination samples of inpatient and intensive outpatient subjects 85.5% met Criterion A (Washburn et al., 2015). Two hundred and five of adolescents reported frequent and multiple forms of NSSI (Zetterqvist et al., 2013). For Criterion B, high endorsement was found in clinical sample of adolescents and adults (In-Albon et al., 2013; Zetterqvist et al., 2013; Washburn et al., 2015), as well as in general adult samples (Andover, 2014; Gratz et al., 2015). Almost all of adolescents (99.5%) who fulfilled criteria for NSSI disorder reported engaging NSSI to relieve both intrapersonal and interpersonal difficulties (Zetterqvist et al., 2013), likewise most patients engaged in NSSI with the expectation to lead relief from either a negative feeling or cognitive state (82.0%) or resolution of an interpersonal problem (57.1%) (Washburn et al., 2015). Automatic functions are reported significantly more often than social functions, in adolescents and adults (Zetterqvist et al., 2013; Andover, 2014). In Washburn et al. (2015), it was also rare to meet Criterion B without also meeting Criterion C: C1 (American Psychiatric Association, 2013) was the most commonly endorsed symptom, but patients also reported high endorsement (62.4%) for all three symptoms.

Clinicians and expert NSSI researchers described experiencing negative feeling or through prior to the NSSI behavior as a prototypic symptom, following by preoccupation and urge to engage with a less agreement (Lengel and Mullins-Sweatt, 2013). Criterion D—behavior act for purposes not socially sanctioned—had an agreement of 88% as being relevant characteristic to the disorder (Lengel and Mullins-Sweatt, 2013). The presence of clinically significant distress or impairment (Criterion E) is considered difficult to assess, NSSI behavior would lead relief rather than impairing. NSSID group reported more distress and impairment in functioning than non-NSSID group (Zetterqvist et al., 2013; Andover, 2014; Gratz et al., 2015). Several studies have assessed Criterion F using indirect methods (e.g., In-Albon et al., 2013; Andover, 2014).

Epidemiology

Prevalence rates of NSSI in adolescents fall between 7.5 and 46.5%, rising to 38.9% among university students and 4–23% among adults (Briere and Gil, 1998; Gratz et al., 2002; Whitlock et al., 2006; Lloyd-Richardson et al., 2007; Hilt et al., 2008a; Plener et al., 2009; Cerutti et al., 2012; Andover, 2014). Although self-injurious behavior is a widespread phenomenon, data vary considerably across samples. The age onset of NSSI most often occurs in early adolescence, between 12 and 14 years (Nock et al., 2006; Muehlenkamp and Gutierrez, 2007; Cerutti et al., 2011), but findings have also reported NSSI behavior in children under the age of 12 (Barrocas et al., 2012). The most common method was self-cutting (over 70%) followed by head banging, scratching, hitting and burning (Briere and Gil, 1998; Laye-Gindhu and Schonert-Reichl, 2005; Gratz, 2006; Whitlock et al., 2006). However, most individuals who engage in NSSI employ more than one method (e.g., Whitlock et al., 2011) acting on the arms, legs, wrists and stomach (Whitlock et al., 2006; Lloyd-Richardson et al., 2007; Klonsky, 2011; Sornberger et al., 2012). The results from some studies suggested that women displayed more NSSI behaviors than males, in both clinical and non-clinical samples (Ross and Heath, 2002; Laye-Gindhu and Schonert-Reichl, 2005; Whitlock et al., 2006, 2011; Claes et al., 2007; Muehlenkamp and Gutierrez, 2007; Yates et al., 2008; Plener et al., 2009; Sornberger et al., 2012; Muehlenkamp et al., 2013). A meta-analysis by Bresin and Schoenleber (2015) demonstrated that women are slightly more likely than men to engage in NSSI.

Differences concern also the type of method chosen: self-cutting is most common among women, that were more likely than men to engage in methods of NSSI that generally involve blood (Sornberger et al., 2012), whereas hitting, burning and banging are most common among men (Laye-Gindhu and Schonert-Reichl, 2005; Claes et al., 2007). On the other hand, equal rates of NSSI between the genders have been reported within samples of adolescents, college students, and adults (Briere and Gil, 1998; Nock et al., 2006; Lloyd-Richardson et al., 2007; Hilt et al., 2008a; Cerutti et al., 2011, 2012; Kirchner et al., 2011; Kaess et al., 2013), as well as clinical samples of adults (Briere and Gil, 1998). Although no race differences were noted in NSSI rate among adolescents and university samples (Gratz et al., 2002; Hilt et al., 2008a), data on ethnic/minority groups are scarce. Within ethnically diverse sample, multiracial college students reported high prevalence rates (20.8%), followed by Caucasian (16.8) and Hispanic (17%) (Kuentzel et al., 2012). However, research on non-Caucasian subjects was limited to few countries. Among Chinese students prevalence rates of NSSI ranged 24.9–29.2% (Wan et al., 2015; Tang et al., 2016), likewise Zoroglu et al. (2003) reported that 21.4% of Turkish adolescents engage NSSI.

NSSI and Other Disorders

According to research literature, NSSI is often associated with several maladaptive outcomes. Most notably, there is an association between NSSI and the diagnosis of BPD (Briere and Gil, 1998; Nock et al., 2006; Glenn and Klonsky, 2013; Gratz et al., 2015). Although listed as a diagnostic criterion for BPD (DSM-5, American Psychiatric Association, 2013), NSSI may also occur in individuals who do not receive BPD diagnosis, and not every individual who receives BPD diagnosis engages in self-harm behaviors (e.g., In-Albon et al., 2013). Differences between NSSI-group and BPD-group would suggest to define NSSI as syndrome in its own right (Selby et al., 2012; Turner et al., 2015). Even though NSSI and suicidal behavior are distinct, suicide attempts and suicide ideation were found in both clinical and non-clinical samples of adolescents (Nock et al., 2006; Plener et al., 2009).

Exploring the association between NSSI and psychiatric diagnoses, several researchers have reported self-injurious behavior in a wide range of other disorders, such as post-traumatic stress disorder (PTSD), dissociative disorder, conduct disorder, obsessive-compulsive disorder, intermittent explosive disorder, anxiety and mood disorder, substance use disorder, bulimia, and dissociative identity disorder (Briere and Gil, 1998; Nock et al., 2006; Claes et al., 2007; Selby et al., 2012; Glenn and Klonsky, 2013; In-Albon et al., 2013; Gratz et al., 2015; Jenkins et al., 2015; Turner et al., 2015). Furthermore, in a study on DSH behavior among young Italian adults, individuals with a history of DSH, compared with individuals with no history of DSH, reported higher levels of dissociations and depersonalization (Cerutti et al., 2012). In addition, a relationship between NSSI and eating disorders often appears (Claes et al., 2001; Iannaccone et al., 2013; Eichen et al., 2016), although not all researchers confirm such an association (Selby et al., 2012). Cerutti et al. (2012) found that adults with NSSI history reported negative attitudes toward the body and lower levels of body protection. In both clinical and non-clinical samples, those who self-injury were more likely to report depressive symptomatology and anxiety (Ross and Heath, 2002; Muehlenkamp and Gutierrez, 2007; Giletta et al., 2012; Selby et al., 2012). Moreover, results provided significantly higher rates of both internalizing (Nock et al., 2006; Glenn and Klonsky, 2013; In-Albon et al., 2013) and externalizing disorders (Nock et al., 2006). Adolescents who engage in NSSI were more likely to present several health-risk behaviors, such as substance abuse, risky sexual behaviors, and maladaptive eating habits (Hilt et al., 2008a; Giletta et al., 2012). In a study that assess potential NSSI disorder (Gratz et al., 2015) participants who met the proposed criteria for NSSID (DSM-5, American Psychiatric Association, 2013) differed from NSSI-group and reported significantly more depression, anxiety and stress symptoms, and BPD disorder.

Etiology

The potential etiologic factors of NSSI may be divided into two major categories: individual (e.g., emotional dysregulation, psychiatric disorders) and environmental (e.g., childhood maltreatments, attachment disruption). Most research focused on early childhood traumatic experiences found that childhood maltreatments emerged as a predictor of NSSI within adolescents and college students (Paivio and McCulloch, 2004; Gratz, 2006; Arens et al., 2012; Auerbach et al., 2014; Wan et al., 2015). Exploration of environmental contributors revealed that childhood sexual abuse would present a strong link with NSSI development (Briere and Gil, 1998; Gratz et al., 2002; Gratz, 2006; Gratz and Chapman, 2007; Yates et al., 2008; Auerbach et al., 2014). However, other researchers have not found a strong association with sexual abuse (Zoroglu et al., 2003; Whitlock et al., 2006; Goldstein et al., 2009). In their study among college female students, Gratz (2006) found that both environmental and individual factors were strongly associated with NSSI, as well their interaction. Gratz et al. (2002) emphasized the role of parental relationship in the etiology of self-injurious behaviors: insecure paternal attachment and both maternal and paternal emotional neglect were significant predictors of NSSI within women, whereas NSSI in men was primarily predicted by childhood separation (usually from father). Furthermore, maternal rejection appeared the only significant predictor among psychiatric inpatients sample (Kaess et al., 2013).

Most recent studies have investigated the role of stress-full life events in the etiology of NSSI (Cerutti et al., 2011; Tang et al., 2016). Among Chinese adolescents, Tang et al. (2016) found that adverse life experiences were associated with moderate and severe NSSI and a lesser risk of engaging NSSI in those who had a good emotional regulation. Examining individual factors, results reported that NSSI frequency was strongly predicted by emotion dysregulation and affect intensity/reactivity within men (Gratz and Chapman, 2007), and by emotional inexpressivity within women (Gratz, 2006). Low emotional expressiveness would have a role in engagement in NSSI (Jacobson et al., 2015). Results of a regression analysis showed that difficulties to identify and express emotional experience appropriately (i.e., alexithymia) mediated the relation between childhood trauma (except sexual abuse) and NSSI (Paivio and McCulloch, 2004).

Functions

Engage in NSSI may serves several functions that are not mutually exclusive (Nock and Prinstein, 2004; Klonsky, 2011). The most common function seems to be the affect regulation (Nock and Prinstein, 2004; Laye-Gindhu and Schonert-Reichl, 2005; Claes et al., 2007; Muehlenkamp et al., 2013). Indeed, negative emotions, such as anger, anxiety, depression, and loneliness, tend to occur before the NSSI behavior, whereas an increase in positive emotions and a decrease in negative emotions would follow as well (e.g., Laye-Gindhu and Schonert-Reichl, 2005; Claes et al., 2007). Moreover, Giletta et al. (2012) found that engaging NSSI were strongly associated with depressive feelings among Italian, USA and Dutch samples. NSSI may represent a strategy for affect regulation (Laye-Gindhu and Schonert-Reichl, 2005). Nock and Prinstein (2004) proposed a functional model of NSSI, known as the Four Factor Model (FFM). FFM is grounded on behavioral theory, which focus on the antecedent and consequent influences that produce and maintain the behavior.

The FFM delineates two dichotomous dimensions of functional processes: contingencies interpersonal/social vs. intrapersonal/automatic, and reinforcement positive vs. negative. The four processes proposed by the model include: automatic negative reinforcement when NSSI serves to reduce aversive internal states, automatic positive reinforcement, when NSSI serves to generate positive feelings, social negative reinforcement, when NSSI serves to avoid interpersonal demands, and social positive reinforcement, when NSSI serves to gain attention, or increase social support (Nock and Prinstein, 2004). Much of the studies on the psychological reasons underlying the NSSI behavior has mainly focused on emotion regulation and tension reduction, but social functions of NSSI have also been described in both adolescents (Nock and Prinstein, 2004; Lloyd-Richardson et al., 2007; Hilt et al., 2008a,b; Turner et al., 2012; Muehlenkamp et al., 2013; Zetterqvist et al., 2013) and adults samples (Turner et al., 2012, 2016). Engaging NSSI “to stop bad feelings” was endorsed by 56.8% of German inpatients sample, in which automatic functions were predicted by adverse childhood experiences (Kaess et al., 2013). Self-punishment function was commonly endorsed by adolescents and adult among community and clinic samples (Briere and Gil, 1998; Laye-Gindhu and Schonert-Reichl, 2005; Lloyd-Richardson et al., 2007; Turner et al., 2012; Glenn and Klonsky, 2013; Kaess et al., 2013). Although males were more likely to engage NSSI for social reasons (Claes et al., 2007) and females to relieve negative emotional states and self-punishment (Briere and Gil, 1998; Glenn and Klonsky, 2013), no significant gender differences emerged about NSSI functions among adolescents samples (e.g., Lloyd-Richardson et al., 2007; Calvete et al., 2015). Zetterqvist et al. (2013) found that about 90% of adolescents those met proposed criteria for NSSI disorder most commonly reported automatic negative functions, followed by automatic positive ones, and about 27% reported social functions. Greater endorsement of intrapersonal functions than social was also found among adult with NSSI Disorder (Andover, 2014).

DISCUSSION

The purpose of this study was to review the existing literature on NSSI by providing a preliminary understanding of the main features. There is general consensus that NSSI begins in early adolescence, with a main age onset of 12 years old. Even though only few studies have investigated NSSI within children younger than 12 years old (Kirchner et al., 2011; Barrocas et al., 2012; Sornberger et al., 2012). Prevalence is even high among adult, mostly in samples of university students. Studies have demonstrated a high variability on prevalence rates. Some of this variability may partially explain by a growing interest in NSSI behavior. Nevertheless, the assessment methods chosen appears to heavily influence the estimates of prevalence: checklists would seem to provide higher estimates than single item questions (Muehlenkamp et al., 2012).

In order to overcome the mentioned assessment bias, future research will have to accurately investigate perceptions and interpretations of participants which may not reflect NSSI definition provided. NSSI is generally assumed to be more common among females than men. This assumption is not fully supported by existing literature. Self-injury is popularly associated with “cutting” and this could have influenced data, as females are more likely to self-cut than men. Literature has primarily focused on women samples and higher prevalence on NSSI among females could be due to an over representation of women (Claes et al., 2007). Data on non-Caucasian samples are scarce, but it may be due to an ethnocentric bias that tend to underestimate the culture impact on NSSI. Indeed, similar rates of prevalence among female adolescent and methods used, in Chinese samples, could be consider a reflection of Western culture's influence, and NSSI in minorities group, such as Native Americans (e.g., Kuentzel et al., 2012), could be related to culturally sanctioned rituals (ceremonial or religious). Due to paucity of studies on racial/ethnic differences in NSSI, its distribution and prevalence remain unclear.

Regarding etiology, the relation between sexual abuse and NSSI remains still contentious. Evidence suggests that additional risk factors, both environmental and individual, may play a role in the etiology of NSSI: a history of child maltreatment and stressful life experiences could represent a vulnerability that disrupt emotional regulation function. Therefore, several forms of maltreatment appear to be related to engaging NSSI in both clinical and non-clinical samples (e.g., Briere and Gil, 1998; Gratz et al., 2002; Gratz, 2006; Yates et al., 2008; Arens et al., 2012; Auerbach et al., 2014), whereas individual factors might play a role in the maintenance of the behavior (e.g., Gratz and Chapman, 2007; Jacobson et al., 2015). So, a potential interaction between risk factors should be explored. Emotional regulation was the most common reason for NSSI behavior: individuals who self-injury commonly reported negative experiences, such as depression, anxiety, and angry, before NSSI. To further support automatic function, NSSI would result in a negative emotions reduction. Although interpersonal functions have not received as much attention, both adolescents and adult endorsed social reasons to engage NSSI (e.g., Nock and Prinstein, 2004; Lloyd-Richardson et al., 2007; Hilt et al., 2008b; Zetterqvist et al., 2013). Moreover, lower prevalence of social functions could be explained by the fact that NSSI is a private act and who self-injury may be socially isolated and experience negative emotions that increase the likelihood of further acts to reduce tension state. The inclusion of a potential NSSI disorder in the DSM-5 is justified by the clinical benefits that would ensue from a better understanding of the behavior.

Empirical research on NSSI disorder has recently begun to provide relevant data. It is however limited by the use of the different methods employed in assessing NSSI, and not originally envisaged for this purpose. There are several important obstacles regarding diagnostic validity of NSSID. Firstly, delimitation from other disorders. Self-injurious behavior primarily existed in the DSM as a symptom of BPD but, although NSSI and BPD can co-occur, they also present themselves independently (In-Albon et al., 2013). Most studies, focused on NSSI disorder rather than BPD, have highlighted that NSSI is not indicative of BPD and that the diagnostic coincidence of NSSI disorder and BPD was similar to existed to a lesser degree than BPD and other disorders (Glenn and Klonsky, 2013). Moreover, the introduction of NSSI disorder recognizes the importance of differentiating NSSI from attempted suicide. Although both suicide attempts and NSSI conform to a continuum of self-harming behaviors, there are important clinically differences among behaviors in etiology, psychiatric impairment, functions, methods and course. The use of diverse criteria, different assessment methodologies and the absence of studies employing all the criteria as proposed in the DSM-5, have deterred advancement in this field.

Strengths and Limitations

The current review not only includes women engaged in self-injury but also men, and goes some way to addressing the misrepresentation present in previous literature, which could be explained by the fact that men behave differently to women in this context. This study only addresses the links between NSSI and biological roots and developmental\intellectual disabilities in part, and does not address NSSI treatment. Our review attempted to understand the main causes and functions of NSSI through studies on clinical and non-clinical populations but many aspects remain unclear, especially as regard NSSI etiology. Finally, we must consider the secretive nature of self-injury due to which prevalence rates may be seen to be ambiguous. Studies on NSSI treatment were not included.

Implications for Future Research

Despite the behavior is more likely to present in adolescence, the variation in age of onset and in prevalence rates among adolescents and adults suggest that there may be different developmental trajectories in NSSI and a lack of knowledge regarding the course of NSSI: further exploration should employ a longitudinal approach aimed at examining the risk factors and progression of a potential NSSI disorder. This implication is directly related to the need for additional research using a variety of adult group to obtain accurate prevalence rates, as data on adult samples have mostly collected in educational institutions.

Findings on gender differences provided contradictory data that could benefit from future research that also consider other variables, such as culture, school, and social contagion. More research would be helpful in understanding the course and patterns of NSSI and exploring NSSI among gender. Research should be extended to other cultures and ethnicities, in order to recognize the influence of cultural factors on these behaviors. Self-injurious behavior for culturally sanctioned purposes (e.g., religious ritual, tattoos and piercings) was not considered in the research field nor included among the proposed diagnostic criteria for NSSID in the DSM-5. The contextualization of behavior is required, as is an exploration of the similarities and differences in prevalence rates, methods and functions across cultures. Although findings suggest the role of abuse, neglect and disruption in attachment in the potential development of NSSI behavior, future research could explore other characteristics of maltreatment experiences, such as frequency, perpetrator, bond type between child, and abuser, and cumulative effects.

There may be several reasons for engaging in NSSI and future research should investigate the mechanism underlying NSSI, the role of gender differences and whether functions change during development in order to a more complete understanding of the behavior. Moreover, there are still several areas that require further investigation to give credence to NSSI as a disorder in its own right: it would be pertinent to provide a valid, clinical delineation of the disorder and develop a standardized tool for its assessment in order to improve research, to conduct longitudinal studies and cross-cultural and ethnic studies, but there is still further work to be done.

CONCLUSIONS

NSSI is a common phenomenon among adolescents and adults, associated with significant impairment. Over the years, interest in NSSI grew to such an extent that an ongoing debate was instigated on whether NSSI should be considered as a diagnosis in its own right and given its own category. As a result, it was included in section 3 of the DSM-5 as a condition requiring further studies. This paper provides an up-to-date overview on self-injury, what is known about it and what remains to be done.
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Background: We carried out a systematic review analyzing the relation between binge eating disorder (BED), a recent addition to the eating disorders in DSM-5, and suicidality (i.e., suicidal ideation or attempted and/or committed suicide) by synthesizing the relevant studies' qualitative data.

Methods: We conducted, according to PRISMA guidelines, a systematic search of the literature on PubMed, Scopus, ISI Web of Science, PsycINFO, Google Scholar, and ScienceDirect. Search terms were “binge eating disorder” combined with the “AND” Boolean operator and “suicid*.”

Results: The initial search identified 4,014 records, of which 17 research reports met the predefined inclusion criteria and were analyzed. BED was found to be significantly associated with a marked increase in suicidal behaviors and suicidal ideation (SI). The presence and severity of BED were found to be relevant predictive factors for suicidality, notably in association with mood disorders and specific psychological features, while a high body mass index (BMI) did not always affect suicidality. BED has usually been associated with suicide risk, particularly when occurring with another psychiatric disorder and/or in an adolescent population.

Conclusion: Pursuant to these findings, it is necessary to consider both dysfunctional eating behavior and related psychopathological factors that may induce SI and suicidal behavior in BED, aiming to identify patients and subgroups of patients needing greater clinical psychological attention to most effectively prevent and treat suicidality.

Keywords: binge eating disorder, suicidal behavior, suicidal ideation, suicide attempt, suicidality

INTRODUCTION

Binge eating disorder (BED) is a severe and life-threatening eating disorder (ED) associated with adverse physical consequences, high rates of psychopathology, and emotional and mood dysregulation (Grucza et al., 2007; Musci et al., 2014).

In the most recently released edition of the Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (DSM-5), BED is characterized by recurrent episodes of binge eating, defined by an objective overconsumption of food and a sense of loss of control, without the compensatory behaviors that define bulimia nervosa. In DSM IV-Text Revision (DSM-IV-TR), BED was not considered an established diagnosis and was, instead, included as a provisional diagnosis in Appendix B (American Psychiatric Association, 2013).

It is widely recognized that individuals with EDs show high rates of suicidality, which comprises completed suicide, suicide attempt (SA), and suicidal ideation (SI) (Harris and Barraclough, 1998; Pompili et al., 2006; Carano et al., 2012; Dooley-Hash et al., 2012). SA and SI are two of the best predictors of suicide completion (Jenkins et al., 2002). SA is defined as one suicide attempt with definite suicidal or life-threatening intention, whereas, SI is marked by recurrent suicidal thoughts and suicide methods planning (Laakso et al., 2013). Suicidality is also common in individuals with BED, with lifetime SI estimates ranging from 26.3 to 51.7% (Ackard et al., 2003; Portzky et al., 2014), and lifetime SA estimates ranging from 2.3 to 34% (Suokas et al., 2014; McElroy et al., 2016). However, few studies (Preti et al., 2011) have reported exhaustive data on suicide risk among patients with BED.

Suicide is one of the highest public health priorities worldwide. The World Health Organization's objectives for suicide prevention emphasize identification of high-risk groups (World Health Organization, 2012). It is important to recognize the clinical features associated with suicide risk in patients with BED, both to realize interventions to prevent suicidal behaviors and to treat clinical risk factors underlying suicide. Therefore, we performed a systematic review with the aim of providing new insights on the clinical characteristics of the BED-suicide risk association.

MATERIALS AND METHODS

Eligibility Criteria

Eligible articles included all English-language papers published in peer-reviewed journals, reporting data on the presence of SI or attempted and/or committed suicide in a sample of adult or adolescent individuals diagnosed with BED, according to the research criteria of DSM-IV-TR or DSM-5. When a title or abstract seemed to describe a study eligible for inclusion, the full text was examined to consider its relevance according to the inclusion criteria. Reviews, meta-analyses, commentaries, letters to the editor, books or book chapters, abstracts, and clearly irrelevant papers were excluded.

Information Sources and Searches

This systematic review was conducted according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Liberati et al., 2009). PubMed, Scopus, ScienceDirect, ISI Web of Science, PsycINFO, and Google Scholar databases were systematically searched in February 2017 using the following keywords: “binge eating disorder” AND (i.e., Boolean operator) “suicid*” [All Fields]. After performing the initial search, duplicates were identified and discarded. Titles and abstracts were screened and, for reports thus identified as potentially relevant, full texts were checked for eligibility. Studies were discarded where the full text was unavailable. Searching and determining the eligibility of target responses were carried out by three investigators independently.

Analysis and Data Synthesis

The methods described here fulfilled the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Liberati et al., 2009), as a meta-analysis was deemed inappropriate due to the heterogeneity of the examined study designs. To assess the risk of bias, the reviewers worked independently and determined the adequacy of the methodology with adequate reliability. Within the sample selected for review, studies were categorized by summarizing and comparing significant information and specifying the measures of the assessed variables for each study (see Table 1 for a detailed description of the reviewed studies).


Table 1. Distribution of the 17 relevant selected studies, including the reference, the population target, the aims, the measures of BED, the measures of suicidality, and the main results of the investigation.
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RESULTS

The search of electronic databases initially provided n = 4,014 citations, as reported in the PRISMA flowchart (Figure 1). After removing the duplicates, n = 2,849 records remained. Of these, n = 2,639 citations were eliminated as they were reviews, meta-analyses, commentaries, letters to the editor, books or book chapters, abstracts, non-English language papers, or because they did not meet the inclusion criteria. Of the 210 full text articles assessed for eligibility, n = 193 studies were excluded because they focused neither on inclusion nor exclusion criteria. Ultimately, n = 17 studies were selected for inclusion in the systematic review.
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FIGURE 1. PRISMA Flowchart of the systematic search.



The reviewed studies were published between 2003 and 2016. These 17 papers reported the results of 12 cross-sectional analyses and 5 longitudinal analyses. In this section, the studies are grouped and described based on the characteristics of patients with BED at suicide risk.

Epidemiological Data on Suicidality in Bed

Among the studies investigating the associations between suicidality and BED, seven papers (Ackard et al., 2003, 2011; Swanson et al., 2011; Carano et al., 2012; Izydorczyk and Mazur, 2012; Portzky et al., 2014; Forrest et al., 2017) reported data on SI, whereas 16 papers reported data on SA and suicide completion in individuals with BED (Ackard et al., 2003, 2011; Grucza et al., 2007; Chen et al., 2008; McElroy et al., 2011, 2016; Swanson et al., 2011; Carano et al., 2012; Izydorczyk and Mazur, 2012; Pisetsky et al., 2013; Portzky et al., 2014; Runfola et al., 2014; Suokas et al., 2014; Annagur et al., 2015; Forrest et al., 2017; Welch et al., 2016). By examining the results of these studies, it was observed that the prevalence of SI varied between 26.3% (Ackard et al., 2003) and 51.7% (Portzky et al., 2014), and that the rates of SA and suicide completion varied between 2.3% (Suokas et al., 2014) and 34% (McElroy et al., 2016). Only a register-based study (Fichter and Quadflieg, 2016) provided specific data on suicide completion, reporting that suicide was the cause of death in 10 (1 of which suffering from BED) of 65 patients with an ED diagnosis.

Clinical Psychological Characteristics of Patients with Bed at Suicide Risk

Studies of patients with BED have shown significant associations between suicidality and specific clinical psychological characteristics.

Carano et al. (2012) conducted a cross-sectional study to evaluate the relationship between alexithymia, SI, and SA in 80 adult outpatients with BED. In this sample, the prevalences of SI, SA, and alexithymia were 27.5, 12.5, and 38.8%, respectively. Patients with alexithymic traits reported more significant SI, a higher prevalence of current SI (61.3 vs. 6.1%), and more past suicide attempts (25.8 vs. 4.1%) compared with those without alexithymic traits. Furthermore, this study found that individuals with BED reported increased SI, especially in the presence of difficulty identifying feelings, difficulty describing feelings, and depressive symptoms, even if these symptoms are subclinical.

Izydorczyk and Mazur (2012) investigated the specific configuration of aggressive and self-aggressive tendencies (e.g., SA and suicidal thoughts) among female patients with BED, compared with healthy subjects. In this study, the clinical subjects showed significantly higher levels of aggressive and self-aggressive behaviors, such as suicidal thoughts and attempts.

Pisetsky et al. (2013), after furthering comprehension of suicide risk in women with lifetime EDs, confirmed an elevated risk of suicide in individuals with BED. In these patients, the prevalence of SA ranged between 7.81 and 13.64%. According to the study, patients with BED suffer from more serious neuroticism (as assessed with the Eysenck Personality Inventory) and show higher doubts about actions (as assessed with the Frost Multidimensional Perfectionism Scale). Moreover, in BED patients with a history of SA, lower levels of extraversion and self-directedness were observed in comparison with those without a history of SA, but these results are not statistically significant.

In a prospective study assessing self-image in female twins with EDs, 6.7% of patients reported BED and past SA. Moreover, this subgroup showed lower levels of self-affirmation, self-love, and self-protection, and higher levels of self-blame, self-hate, and self-neglect, than patients with BED without past SA (Runfola et al., 2014).

Suicidality in Bed among Adolescents

Four of the studies examining the association between BED and suicidality involved adolescent populations.

In two studies, Ackard et al. (2003, 2011) recruited a school-based sample of 4,746 boys and girls in public middle and high schools, with the aim of examining associations between binge eating and sociodemographic characteristics, weight status, dieting behaviors, body satisfaction, depressive mood, self-esteem, and suicide. Both studies showed that adolescents meeting the criteria for BED scored significantly lower on measures of body satisfaction and self-esteem but higher on measures of BMI and depressive mood than those who reported subclinical BED or no binge eating. Moreover, the results suggested that SI in girls increases with the severity of binge eating symptoms (Ackard et al., 2003, 2011).

In the first study, Ackard et al. (2003) observed that 28.6% of girls and 27.8% of boys who met the criteria for BED reported past SA. Among adolescents with BED, they also found a higher level of SI in girls (30.2%), compared with boys (11.1%). In the second study, Ackard et al. (2011) found lower levels of self-esteem and higher prevalence of substance use, depressive mood, SI (OR 2.6), and SA (OR 3.1) in both the subthreshold and the threshold BED groups, in comparison with the asymptomatic groups (OR 1.0; OR 1.0).

Swanson et al. (2011) investigated SA and SI in a nationally representative sample of 10,123 adolescents aged from 13 to 18 years. They found that 1.6% (n = 164) and 2.5% (n = 253) of the sample suffered from BED or subthreshold binge eating, respectively. A total of 34.4% of the adolescents who met the criteria for BED reported SI, 15.1% had attempted suicide, and 5.1% had planned suicide. Moreover, it is important to highlight that in a subsequent and more recent paper (Forrest et al., 2017), this sample of adolescents was compared with 2,980 adults. This more recent study found that BED was associated with significantly elevated odds of SI among adolescents aged 13–18 (OR 3.81) and adults aged 18–29 (OR 4.05); BED was also associated with significantly elevated odds of suicide planning among adults (ORs 3.46–5.92) and of SA among adolescents (OR 5.01) and adults aged 18–29 (OR 4.64) and 45–59 (OR 4.96). Furthermore, adolescents affected by BED and suicidality experienced the onset of SI, planning, and/or attempting as subsequent to BED onset, whereas adults affected by BED and suicidality experienced the onset of SI, planning, and/or attempting prior to BED onset.

Psychiatric Risk Factors for Suicidality

Several studies have shown significant associations between BED, psychiatric disorders, and suicidality.

Grucza et al. (2007), who investigated the prevalence and correlates of BED in a community sample of 910 subjects, found that individuals with BED had nearly 4-fold higher odds of a history of one or more SAs (OR 3.7), sixfold higher odds of meeting major depression criteria (OR 5.4), and nearly fivefold higher odds of meeting the generalized anxiety disorder criteria (OR 5.3). Individuals with obesity who screened negative for BED exhibited no significant association with these outcomes.

Welch et al. (Izydorczyk and Mazur, 2012) investigated longitudinal data from the Swedish national ED registers and identified 850 individuals diagnosed with BED. The authors applied conditional logistic regression models to explore the association of BED and each comorbid psychiatric disorder with SA. Considerable diagnostic flux occurred across BED and other ED diagnoses. The strongest associations were found between BED and other EDs (OR 85.8), followed by those between BED and major depressive disorder (MDD) (OR 7.6), bipolar disorder (BD) (OR 7.5), anxiety disorders (OR 5.2), post-traumatic stress disorder (OR 4.3), and elevated risk of SA (OR 1.8). Depression and SA rates were elevated in individuals affected by BED with and without comorbid obesity.

In a study that compared 149 obese participants with 151 non-obese healthy controls, Annagur et al. (2015) found that a history of admission to psychiatric clinics and of depressive disorder were more prevalent among the obese group independently of the presence of BED. Lifetime SA was more prevalent among the obese group with BED (55.6%), whereas SA was present in 33.3% of obese group patients without BED. However, this is not a substantial difference, as the obese subjects with lifetime SA were only a few (n = 9).

Focusing specifically on mood disorders, McElroy et al. (2011, 2016) identified a high prevalence of BED in a sample of patients with BD in two studies conducted in 2011 and 2016, respectively. In the first study (McElroy et al., 2011), involving 875 patients with BD, BED was found to be the most common ED. The rate of suicide or serious SA among bipolar patients with BED was 11%.

Likewise, in the second study (McElroy et al., 2016) conducted on 1,092 bipolar spectrum patients, the authors found that 34% of BED patients had a history of SA. In this study, patients with BED were more likely to be women (72%), showed higher suicidality levels and greater anxiety disorder comorbidity, and had a higher mean BMI and a higher rate of obesity.

Finally, only a treatment developmental study provided data on the association between suicidality, BED, and personality disorders (Chen et al., 2008). The authors focused on the impact of standard dialectical behavior therapy (with minimal adaptation) on five patients with comorbidity of BED and borderline personality disorder. Before treatment, all the patients had a lifetime history of non-suicidal self-injury and/or suicidal behavior, including SA. At the post-treatment assessment, it was noticed that no SA episodes occurred in the course of treatment, and only one patient had attempted suicide during the 6-month follow-up period.

DISCUSSION

The present study aimed to systematically investigate published original research reports, evaluating the emerging clinical links between BED and suicidal factors.

The association between BED and suicide risk is significant, although there is a general paucity of studies investigating the effect size of BED on suicide risk, probably because BED has only recently been considered a nosographic category distinct from other EDs. In fact, only a few studies have analyzed data pertaining to individuals affected by BED separately from those pertaining to patients suffering other EDs.

As shown in the analysis of the collected articles, there is extreme variability in the methodologies used for investigating SI and SA. For example, in some of the articles analyzed, SI and SA were evaluated through only one question to subjects, leading to possible underestimation or overestimation of suicidality in the BED patient population (Ackard et al., 2003, 2011; Grucza et al., 2007; Portzky et al., 2014; Forrest et al., 2017). Furthermore, the data on suicide completion and on SA are not always reported separately, thus showing only the approximate incidence of mortality from suicide among patients in this clinical group (Pisetsky et al., 2013; Runfola et al., 2014; Welch et al., 2016).

BED has usually been associated with suicide risk when occurring with another psychiatric disorder, particularly MDD and BD (McElroy et al., 2011, 2016; Welch et al., 2016).

In studies analyzing both BED and other EDs, a similar risk level for SI, planning, and attempting is reported in individuals with BED as in those with anorexia and bulimia nervosa (Portzky et al., 2014; Suokas et al., 2014; Fichter and Quadflieg, 2016). These results suggest that the presence of BED, as well as other EDs, itself gives rise to suicide risk, as ED psychopathologies that implicate a self-injurious behavioral pattern. It is possible that increased SI levels may show a state-dependent phenomenon, possibly linked to greater BED severity (Ackard et al., 2003, 2011; Swanson et al., 2011). When considering BED as the tendency to engage in self-destructive behavior, Izydorczyk and Mazur (2012) demonstrated that patients with BED show more aggressive and self-aggressive behavior, including SA, than the general population. EDs and suicidality present the same risk factors, including body dissatisfaction (Kim and Kim, 2009; Nolen-Hoeksema and Watkins, 2011), interoceptive deficits (Forrest et al., 2015), and emotion dysregulation (Stice, 2002). Alternatively, environmental risk factors, such as physical abuse, could be considered important risk factors for both BED (Copeland et al., 2015) and suicidal behavior (Johnson et al., 2002; Bruffaerts et al., 2010). A factor such as impulsivity could represent a genetically influenced intermediate phenotype behind both BED (Schag et al., 2013; Hege et al., 2015) and some manifestations of suicidal behavior (Anestis et al., 2014; Rimkeviciene et al., 2015). To this extent, Wade et al. (2015) hypothesize a possible common genetic basis for suicidality and EDs, highlighting the need for deepened investigation of whether these common factors may be linked to emotional dysregulation or to other temperament factors.

Only a few studies have investigated the personality factors in BED patients with suicidal behaviors. Although the data are contrasting, personality factors seem to identify the subgroups of patients with BED at higher risk of suicide (Carano et al., 2012; Pisetsky et al., 2013; Runfola et al., 2014; Annagur et al., 2015). Recognizing this may improve psychotherapy treatment for suicide risk, as shown by Chen et al. (2008) in a study that, though investigating a small sample, underlines how treating patients with BED and borderline personality disorder reduces suicide risk.

Overweight and obese individuals are also at high risk of suicide, but data on the role of BED in predicting suicide risk in this clinical population are inconsistent, as the samples examined by the studies reviewed herein were too small to be statistically significant (Jenkins et al., 2002; Annagur et al., 2015; Fichter and Quadflieg, 2016).

Adolescents with BED may represent another subgroup at suicide risk requiring special attention. In studies focusing on this population, adolescents with BED are shown to exhibit a higher level of suicide risk compared with the general adolescent population (Ackard et al., 2003, 2011; Swanson et al., 2011). These results underline the need to deepen knowledge of the manifestations of BED symptomatology from a lifetime perspective. Only Forrest et al. (2017) have conducted investigations into suicidality onset in BED. According to their study, while suicidality manifested after BED onset in the adolescent population, the reverse was found in the adult population. This may be explained by the fact that if binge eating starts during adolescence, the possibility of more severe psychopathologies and later negative outcomes (e.g., suicide) increases (Forrest et al., 2017).

In conclusion, BED is associated with elevated risk of suicide. This association may be accounted for by comorbid psychopathology or by the commonalities present in both BED and other psychiatric conditions. The findings demonstrate that BED is a severe ED and needs comprehensive treatment to prevent suicidal behavior. They also underline the need for intensive treatment and monitoring.

The present review supports the need to establish the psychological processes that may induce SI and suicidal behavior in BED. From a clinical perspective, it seems essential to identify those subgroups at higher suicide risk through their psychological characteristics, psychopathologies, and BED onset. To most effectively prevent and treat suicidality among patients affected by BED, it should be examined how BED, comorbid psychopathology, and suicidality are interrelated and affect one another over time.
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Suicidality is highly prevalent in patients at clinical high risk (CHR) for psychosis. Childhood adversities and trauma are generally predictive of suicidality. However, the differential effects of adversity/trauma-domains and CHR-criteria, i.e., ultra-high risk and basic symptom criteria, on suicidality remain unclear. Furthermore, the underlying mechanisms and, thus, worthwhile targets for suicide-prevention are still poorly understood. Therefore, structural equation modeling was used to test theory-driven models in 73 CHR-patients. Mediators were psychological variables, i.e., beliefs about one’s own competencies as well as the controllability of events and coping styles. In addition, symptomatic variables (depressiveness, basic symptoms, attenuated psychotic symptoms) were hypothesized to mediate the effect of psychological mediators on suicidality as the final outcome variable. Results showed two independent pathways. In the first pathway, emotional and sexual but not physical adversity/trauma was associated with suicidality, which was mediated by dysfunctional competence/control beliefs, a lack of positive coping-strategies and depressiveness. In the second pathway, cognitive basic symptoms but not attenuated psychotic symptoms mediated the relationship between trauma/adversity and suicidality. CHR-patients are, thus, particularly prone to suicidality if adversity/trauma is followed by the development of depressiveness. Regarding the second pathway, this is the first study showing that adversity/trauma led to suicidality through an increased risk for psychosis as indicated by cognitive basic symptoms. As insight is generally associated with suicidality, this may explain why self-experienced basic symptoms increase the risk for it. Consequently, these mediators should be monitored regularly and targeted by integrated interventions as early as possible to enhance resilience against suicidality.

Keywords: psychosis, mediation, depression, suicidality, basic symptoms, attenuated psychotic symptoms

INTRODUCTION

Suicide is defined as the deliberate act to take one’s own life. With over 800,000 persons having completed suicide worldwide in 2012 (1), suicide is among the top 20 causes for mortality in the world. Notably, suicide rates in adolescents have increased in recent years, making suicide the second leading cause of death globally in individuals aged between 15 and 29 years (1). Non-lethal suicidality, including suicidal ideation (i.e., thinking about killing oneself) and suicide plans as well as attempts, is even more prevalent and substantially increases the risk of death by suicide (2). Among psychiatric patients, risk of suicidality is generally increased, in particular in patients with psychotic disorders (3). In psychosis, it is highest in the early stages of the disorder (4). Accordingly, the first meta-analysis of clinical high risk (CHR)-patients including 21 studies with 2,808 participants revealed high prevalence rates of 66.1% for current suicidal ideation and 17.7% for lifetime suicide attempts (5).

In both general population and psychiatric samples, childhood adversities and trauma are one of the main psychological predictors of suicidality (6–8). While suicidality seems to be related to childhood adversities and trauma in patients with first-episode psychosis (9, 10), this link has not yet been studied sufficiently in CHR-patients. Furthermore, most previous studies in general population, patient and in particular in CHR-samples have investigated potential predictors of suicidality in isolation without analyzing their interplay and their relative contributions to suicidality simultaneously. Consequently, we still have a limited understanding of the mechanisms linking adversities and trauma to suicidality (7). Therefore, based on the current literature, this study aimed to test theory-based models about potential mechanisms contributing to the relationship between childhood adversities/trauma and suicidality in a sample of CHR-patients. A CHR-state of psychoses was alternatively defined by the ultra-high risk (11) and the basic symptom criteria, including cognitive disturbances (COGDIS) and cognitive-perceptive basic symptoms (COPER) (12).

Experiences of adversities and trauma are highly prevalent in CHR-patients (13, 14). They are related to the development of psychopathology, including depressive and psychotic symptoms, which function as precipitants of suicidality (14–17). Models to explain this relationship in CHR-patients include stress-vulnerability and stress-sensitization models (14). They postulate that exposure to trauma as a major stressor interacts with an individual’s vulnerability. This interaction leads to a dysregulation of the stress-response system and an increase in the susceptibility to develop psychopathology, such as psychotic symptoms. After an experience of first psychotic symptoms, the stress-threshold is lowered for the development of even more severe psychopathology (13, 18). Furthermore, the hopelessness theory of suicidality (19, 20) posits that early adversity can facilitate the development of a negative cognitive style as an enduring vulnerability factor characterized by external control beliefs (i.e., events are mainly controlled by others and outside of personal control) as well as negative self-evaluations (e.g., being worthless, lack of self-efficacy). Such a cognitive style has shown to trigger threat anticipation, paranoid ideas, depressive symptoms, and finally suicidal ideation (21, 22). The interpersonal theory of suicidality (20, 23, 24) suggests that the experience of adversities/trauma increases the risk for suicidality through thwarted belongingness and perceived burdensomeness, which are especially pronounced in patients with psychosis due to diminished social connectedness as well as stigma (20, 25) and experiences of being a burden on caregivers (26). In line with these current models of suicidality, childhood adversities and trauma were associated with poor emotion-focused coping, more distress, negative self-beliefs, and depressiveness in CHR-patients (27, 28). Suicidality was significantly related to poor self-esteem (29) and high levels of distress as well as depressiveness (30). However, all of these studies in CHR-patients have not yet integrated these potential mediator variables within one model. Furthermore, while studies demonstrated that a CHR-status, in particular defined by attenuated psychotic symptoms, was linked to childhood adversities as well as trauma and suicidality (30–32), basic symptom criteria have not yet been investigated for their potential association with suicidality.

Against this background, we hypothesized the following mechanisms: (1) childhood adversities and trauma are significantly associated with suicidality and (2) this relationship is mediated by psychological variables: dysfunctional coping and competence/control belief pattern. With regard to the second mechanism, it is noteworthy that social-learning theory and empirical results posit that having positive beliefs about one’s own competencies (i.e., high self-efficacy) and about internal, personal controllability over events are associated with the use of more positive and less negative coping-strategies (33–35). However, some studies have also found the reverse sequence, i.e., positive coping-strategies being associated with high levels of positive competence-beliefs and perceived internal control (36, 37). Therefore, we examined both directions of the second assumed psychological mediators in alternative models. Furthermore, we hypothesized (3) that the mediation effect of psychological variables on suicidality is mediated through increased symptom levels [brief limited intermittent psychotic symptoms (BLIPSs), attenuated psychotic symptoms, COPER/COGDIS, and depressiveness]. Furthermore, potentially confounding variables (age, gender, educational level, current comorbid axis-I disorders) (5, 38) were included as covariates directly influencing suicidality.

MATERIALS AND METHODS

Sample

Clinical high risk-patients were aged between 8 and 40 years as this age-range is associated with the highest probability of psychotic development across gender (39). They were recruited from consecutive referrals to the Early Recognition and Intervention Center for mental crisis (FETZ) Bern between December 2010 and May 2016. Participants had to meet any ultra-high risk or basic symptom criterion. They were excluded if they had a medical, neurological, or substance use disorder accounting for their mental problems. To ensure excellent data quality, diagnostic assessments were performed by trained psychologists, who received weekly supervision. All participants provided written informed consent and parental consent, if they were under the age of 18. The ethics committee of the University of Bern approved the study.

Instruments

To avoid an age-bias, we administered the same tool when the respective instrument was validated for its application in adults as well as children/adolescents. When results of validation-studies suggested age-differences, we used well-validated children/adolescent- and adult-versions of the same instrument {i.e., Schizophrenia Proneness Instrument [SPI-A/SPI-CY (40, 41)]; German Stress-Coping-Questionnaires [SVF-120/SVF-KJ (42, 43)]; Mini International Neuropsychiatric Interview [MINI/MINI-KID (44, 45)]} or applied the age-adapted test norms available for the same instrument, i.e., German Competence and Control Beliefs Questionnaire [FKK (46)].

CHR for Psychosis

The Structured Interview for Psychosis-Risk Syndromes [SIPS (47)] was used to evaluate the presence of the ultra-high-risk criteria, including the attenuated psychotic symptom criterion, the BLIPS criterion, and the genetic risk and functional decline criterion. COPER and COGDIS were assessed by the Schizophrenia Proneness Instrument, adult [SPI-A (40)] and children/adolescent version [SPI-CY (41)]. A detailed description of the ultra-high-risk and basic symptom criteria can be found in Table S1 in Supplementary Material. Good interrater-reliability and construct-validity (48, 49) were reported for the assessments of CHR-criteria that also possess good test–retest reliability across short periods of time and assessment modes (48–51).

Childhood Adversities and Trauma

The Trauma And Distress Scale [TADS (52)] is a self-report questionnaire to assess retrospectively the frequency of five types of self-reported childhood adversities and trauma: emotional neglect, physical neglect, sexual abuse, emotional abuse, and physical abuse. Each of the 43 items is rated on a 5-point Likert-scale from “never” to “almost always.” Higher values indicate more severe adversities and trauma. The TADS has been used in adolescent as well as adult samples (53, 54) and has been validated in a large general population study showing good internal consistency, inter-method reliability, and concurrent validity (52).

Coping

Coping-strategies were evaluated by the German Stress-Coping-Questionnaires using the version for adults [SVF-120 (42)] and children/adolescents [SVF-KJ (43)], which define coping-strategies as a person’s habitual reactions to stressful events. The frequency of each coping-strategy is rated on a 5-point Likert-scale ranging from “not at all” to “in any case.” Both versions allow the calculation of summary scores for positive and negative coping-strategies from 16 (SVF-120) and 9 (SVF-KJ) primary scales, respectively. Gender-adapted and age-adapted normative data are provided as T-values. Both age-adapted versions of the SVF have shown good internal consistency, retest reliability and construct, as well as criterion validity (42, 43, 55).

Competence and Control Beliefs

The German Competence and Control Beliefs Questionnaire [FKK (46)] is a 32-item questionnaire to assess a person’s generalized expectations about own competencies and courses of action (“self-concept”) as well as causal attributions of events to oneself (“internality”), to other persons (“social externality”), or to chance/situational factors (“fatalistic externality”). Each item is rated on a 6-point Likert-scale ranging from “totally false” to “totally true.” Higher values indicate a stronger tendency for the respective competence/control belief. Age-adapted normative data are provided as T-values. Studies support the internal consistency, test–retest reliability and content, construct, concurrent, as well as predictive validity of the FKK in adolescents and adults (46).

Depressiveness

The Beck Depression Inventory [BDI-II (56)] is a 21-item self-assessment of depressiveness in the past 2 weeks. Each item is rated on a 4-point Likert-scale as described below. The summary score excluding suicidal ideation (item 9) was used with higher scores indicating more severe depressiveness. The BDI-II has been widely used among adolescents and adults (57, 58) to assess the severity of depressive symptoms with good psychometric properties in terms of internal consistency, retest reliability as well as content, construct, concurrent, and predictive validity (56, 59–61).

Suicidality

Suicidality was assessed by two measures to determine suicidality-domains: suicidal ideation and suicidal risk. The “suicidal ideation” item 9 of the BDI-II (56) was used to determine suicidal ideation in the past two weeks rated on a 4-point Likert-scale ranging from “absent” (“I don’t have thoughts of killing myself”) to “severe” (“I would kill myself if I had the chance”). The “suicidality scale” of the Mini International Neuropsychiatric Interview in its version for adults [MINI (44)] and children/adolescents [MINI-KID (45)] was used to determine suicidal risk with regard to suicidal ideation, plans, and attempts. In the MINI/MINI-KID, the interviewer asks yes–no questions about the presence of suicidal ideation, plans, and attempts within the past month. Points are granted for each question answered with “yes,” while the number of points depends on the severity of the respective indicator for suicidality. The summary score was used to rate the current suicide risk as “not present” (0 points), “low” (1–8 points), “moderate” (9–16 points), or “high” (>17 points). Both instruments have shown to be reliable measures with good concurrent and predictive validity for assessing suicidality in children/adolescents and adults (44, 45, 62–65).

Statistical Analyses

All analyses were performed using Mplus version 7.4 with the weighted least squares mean and variance adjusted estimator (WLSMV) for categorical variables (66). Data (8.5%) were missing completely at random (MCAR) as indicated by Little’s MCAR test [χ2(88) = 97.25, p = 0.235]. They were replaced through multiple imputations by creating 50 complete datasets that were used for all subsequent analyses (67).

Structural equation models were calculated to investigate the hypothesized mediation effects. Model fit was assessed by five commonly used indices: Chi-square test (χ2), Comparative Fit Index (CFI), Tucker–Lewis Index (TLI), root-mean-square error of approximation (RMSEA), and the Weighted Root Mean Square Residual (WRMR). To generate measurement models, latent variables were formed for adversities and trauma (emotional abuse/neglect, physical abuse/neglect, sexual abuse), coping (positive/negative coping styles), competence/control beliefs (self-concept, internality, social externality, fatalistic externality), and suicidality-domains (MINI/MINI-KID suicidality subscale; BDI-II, item 9). The summary score of the BDI-II was used as a manifest indicator for current depressiveness; presence of any CHR-criterion was treated as binary manifest variable.

Following recommendations for assessing mediation effects (68, 69), we initially tested a basic model, which postulates a significant association between the independent variable “childhood adversities and trauma” and the dependent variable “suicidality” (hypothesis 1). To examine hypotheses 2 and 3, potential mediators needed to be associated with both the independent and dependent variable as a precondition to establish a mediation effect (Figures S1–S3A,B in Supplementary Material). Significance of indirect effects was tested by calculating bootstrapped, bias-corrected confidence intervals (CIs) of the indirect effect (70). Finally, potential socio-demographic and clinical confounding variables (age, gender, educational level, current comorbid axis-I disorders) were included as covariates. Additional models were calculated to test if the relationship between adversities/trauma and suicidality was also mediated by each mediator separately (Table S2 in Supplementary Material).

RESULTS

Sample Characteristics

The sample consisted of 73 CHR-patients aged between 9.5 and 35.3 years with the majority (84.9%, n = 62) falling within an age-range between 12 and 25 years (Table 1). 44 CHR-patients (60.3%) were younger than 18 years. Therefore, they completed the child/adolescent versions of the respective instruments, i.e., SPI-CY (41), SVF-KJ (43), and MINI-KID (45), while all other instruments were completed by the whole sample.

TABLE 1 | Socio-demographic and clinical sample characteristics (n = 73).
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Table 1 shows sample characteristics and summary statistics for each model variable. With regard to childhood adversities and trauma, 35.8% (n = 24) CHR-patients reported clinically relevant levels of emotional abuse and emotional neglect, i.e., they scored more than 1 SD above the respective mean of the normative data provided (52); 31.3% (n = 21) reported physical neglect, 23.9% (n = 16) physical abuse and 21.5% (n = 14) sexual abuse. Furthermore, CHR-patients frequently demonstrated a lack of positive coping-strategies (48.4%, n = 30) and an excessive use of negative strategies (30.8%, n = 20) according to the test norms (42, 43). Moreover, they also showed deficits in competence and control beliefs in terms of a negative self-concept (28.8%, n = 19), low levels of internal attributions (33.3%, n = 22) as well as an excessive use of social external attributions (10.6%; n = 7) and fatalistic external attributions (15.2%, n = 10) according to the test norms (46). In addition, CHR-patients reported on average moderate levels of depressiveness with 66.2% (n = 45) having at least mild levels of suicidal ideation in the past 2 weeks as assessed by the BDI-II-item (56). Ten CHR-patients (13.6%) had at least a low risk for suicidality in the past month as assessed by the MINI/MINI-KID (44, 45). All of them also reported at least a minimal level of suicidal ideation.

Childhood Adversities/Trauma and Suicidality (Model 1)

Bivariate correlations among the measures are shown in Table 2. As expected, we found significant associations of several domains of childhood adversities and trauma, namely emotional abuse as well as neglect and sexual abuse, with both suicidality-domains. Consistent with our first hypothesis, childhood adversities and trauma were significantly associated with suicidality (β = 0.50, p = 0.003) with adequate model fit [χ2(13) = 17.15, p = 0.192; CFI = 0.95; TLI = 0.91; RMSEA = 0.07, p = 0.349; WRMR = 0.51]. Dropping the two domains of childhood adversities and trauma that were uncorrelated with either suicidality-domain (Table 2), i.e., physical abuse and neglect, from the model resulted in an excellent model fit (Figure 1), and the association between childhood adversities and trauma and suicidality was significant again (β = 0.50, p = 0.002). Consequently, we reduced the latent variable childhood adversities and trauma to three indicators (emotional abuse and neglect, sexual abuse) in subsequent models.

TABLE 2 | Bivariate correlations between model variables with imputed values.
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FIGURE 1 | Basic model between childhood adversities/trauma and suicidality. Model fit indices: χ2(4) = 3.61, p = 0.461; Comparative Fit Index = 1.00; Tucker–Lewis Index = 1.02; root-man-square error of approximation = 0.00, p = 0.552; Weighted Root Mean Square Residual = 0.34. Rectangles present observed manifest variables, ovals unobserved latent variables; values are standardized path coefficients and 95% confidence intervals of parameter estimates. *p < 0.05, **p < 0.01, ***p < 0.001.



Psychological Mediators between Childhood Adversities/Trauma and Suicidality (Model 2)

A lack of positive coping-strategies was significantly associated with both emotional abuse and neglect, and suicidality-domains, while negative coping-strategies were unrelated to either suicidality-domain and to positive coping-strategies (Table 2). Consequently, no latent coping-variable could be formed, and negative coping-strategies were dropped from the model. With regard to competence/control beliefs, a negative self-concept was significantly associated with emotional abuse as well as neglect and suicidality-domains. An excessive use of social and fatalistic external beliefs was significantly correlated with both emotional abuse and neglect; a lack of internal beliefs with suicide risk. In line with our second hypothesis, both positive coping-strategies and dysfunctional competence/control beliefs functioned as mediators between childhood adversities as well as trauma and suicidality as indicated by significant indirect effects and adequate model fit (Figure 2, Figure S4).
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FIGURE 2 | Psychological mediators between childhood adversities/trauma and suicidality. Model fit indices: χ2(33) = 43.41, p = 0.106; Comparative Fit Index = 0.90; Tucker–Lewis Index = 0.87; root-mean-square error of approximation = 0.06, p = 0.300; Weighted Root Mean Square Residual = 0.61. Standardized indirect effect, IE = 0.54; 95% confidence intervals (Cis) = 0.27; 0.82; p = 0.005. Rectangles present observed manifest variables, ovals unobserved latent variables; values are standardized path coefficients and 95% CIs of parameter estimates. *p < 0.05, **p < 0.01, ***p < 0.001.



Final Model with Symptomatic and Psychological Mediators (Model 3)

Testing our third hypothesis, including symptom levels as additional mediators of the identified indirect effects, higher levels of depressiveness were significantly correlated with various domains of childhood adversities and trauma, both suicidality-domains, and psychological mediators (Table 2). While presence of COGDIS was related to emotional abuse, COPER was related to emotional/physical abuse and emotional/physical neglect. However, only COGDIS was significantly correlated with both suicidality-domains and, therefore, included in the model.

Presence of any attenuated psychotic symptom was significantly associated with physical abuse but unrelated to either suicidality-domain (Table 2). With regard to single attenuated psychotic symptoms, we found a significant relationship between the presence of any persecutory idea (P2-item of the SIPS) and emotional abuse (r = 0.25, p = 0.042) as well as between perceptual abnormalities as well as attenuated hallucinations (P4-item of the SIPS) and suicidal ideation (r = 0.29, p = 0.017). However, SIPS-P4 was unrelated to all other model variables, thus making a mediation effect impossible. When used as a predictor instead of a mediator variable, SIPS-P4 was not significantly associated with suicidality in the model (r = 0.29, p = 0.071), and, therefore, dropped from the final model. Associations between presence of BLIPS and any other model variable could not be investigated because only three CHR-patients (4.1%) met this criterion.

Thus, two independent mediation pathways were detected in the final model. One pathway ran from experiences of childhood adversities and trauma through more dysfunctional competence/control beliefs and a lack of positive coping-strategies to more depressiveness and from there to an increased risk for suicidality (Figure 3). This indirect effect was significant. The second pathway was weaker and led from experiences of childhood adversities and trauma through an increased probability to meet COGDIS to an increased risk for suicidality. This indirect effect was also significant. The same pattern of results was observed when the sequence of the psychological mediators was changed (Figure S5). The final model had a good fit to the data. Additional structural equation models, which included each mediator (i.e., dysfunctional beliefs, lack of positive coping, depressiveness, and COGDIS) separately, could confirm the relevance of each variable to explain this relationship between adversities/trauma and suicidality as indicated by significant indirect effects (Table S2 in Supplementary Material).
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FIGURE 3 | Psychological and symptomatic mediators between childhood adversities/trauma and suicidality. Model fit indices: χ2(51) = 59.68, p = 0.190; Comparative Fit Index = 0.95; Tucker–Lewis Index = 0.94; root-mean-square error of approximation = 0.046, p = 0.496; Weighted Root Mean Square Residual (WRMR) = 0.59. Standardized indirect effect through beliefs–coping–depressiveness: IE = 0.44; 95% CIs = 0.10; 0.78; p < 0.001 and through cognitive disturbances: IE = 0.16, 95% confidence intervals (Cis) = 0.01; 0.34; p = 0.045. Rectangles present observed manifest variables, ovals unobserved latent variables; values are standardized path coefficients values are standardized path and 95% CIs of parameter estimates. *p < 0.05, **p < 0.01, ***p < 0.001.



No changes were suggested by the modification indices that would turn the single pathway from childhood adversities and trauma on suicidality through psychological mediators into a dual pathway (e.g., through a separate path for coping and competence/control beliefs). None of the included covariates had a significant effect on suicidality and all of the identified pathways remained stable when they were included in the final model.

DISCUSSION

The results of this study extend the current literature on psychological and symptomatic mediation effects between childhood adversities and trauma and suicidality to patients at CHR for psychosis as well as to the effects of attenuated psychotic symptoms and basic symptoms. We found in our first model that childhood adversities and trauma were significantly related to suicidality. This relationship was mainly conveyed by sexual and emotional abuse as well as emotional neglect, while inclusion of physical abuse and neglect led to worse model fit. Only one study so far (72) has investigated this relationship in CHR-patients; it revealed no effect of trauma on the number of suicide attempts. Yet, this study had assessed only trauma but not adversities and only suicide attempts but not suicidal ideation, which we found to be highly prevalent and interrelated in our study. Furthermore, trauma was treated as a single entity (72), which may have masked actual associations because our results suggest a differential relationship of different domains of childhood adversities and trauma with suicidality. With regard to our data, the lack of an association between physical adversities as well as trauma and suicidality was not explained by a lower prevalence of physical compared to emotional adversities/trauma because the most infrequent domain sexual abuse was nevertheless significantly associated with suicidality. This is well in line with the literature (8, 73). Furthermore, the strong effect of emotional adversity and trauma in our study corresponds to previous studies that investigated the differential effects of various domains of childhood adversities and trauma and reported emotional neglect to have the strongest association with suicidality (74, 75). This is consistent with the assumption of the interpersonal–psychological theory of suicide (24) that adversities and trauma increase the desire for suicide by augmenting feelings of perceived burdensomeness and decreased belongingness. Such feelings are assumed to result from all forms of adversities and trauma but seem to be especially amplified in the presence of high levels of negative emotions, which are an integral part of emotional neglect and abuse (23).

With regard to the second model, as expected the relationship between childhood adversities as well as trauma and suicidality was mediated by dysfunctional competence/control beliefs and coping. Yet, unexpectedly, the role of coping on suicidality was only conveyed by positive coping-strategies but not additionally by negative coping-strategies, which were not significantly correlated with each other. This is in contrast to previous results (76, 77) and might be caused by the fact that our CHR-patients rather reported a lack of positive coping-strategies than an excessive use of negative strategies. Furthermore, severe forms of trauma, such as sexual abuse that were predominately linked to an excessive use of negative coping-strategies were rare in our sample. In addition, our assessment was not limited to abuse but included neglect, which is thought to exert a less detrimental effect on coping and suicidality than abuse (78).

With regard to the sequence of competence/control beliefs and coping, both alternative models (competence/control beliefs first and coping second as well as vice versa) were supported by our data. Models placing competence/control beliefs first posit that individuals, who perceive themselves to be less competent and events to be predominantly controlled by external factors, are less likely to initiate and sustain positive coping behavior (34, 79). Models with the reverse sequence, however, state that exposure to childhood adversities and trauma has an adverse effect on cognitive development (80), which results in poor coping skills (81). Ineffective coping skills lead to long-standing difficulties when faced with future stressors, which increases the risk to develop dysfunctional competence/control beliefs as well as depressiveness and suicidality (77, 82–84). Our results argue for a more complex and synergistic view in that both constructs mutually influence each other, i.e., beliefs about low controllability and few competences reduce the probability to apply positive coping-strategies, which leads to even more dysfunctional beliefs and vice versa. The high path coefficients of the relationship between competence/control beliefs and coping in our models suggest that both constructs represent a higher-order phenomenon known as “coping-efficacy” (85), which refers to an individual’s beliefs about the efficacy of coping in the future based on previous coping-experiences. In line with our results, coping-efficacy mediated the relationship between childhood adversities as well as trauma and depression (86) and was linked to suicidality (87).

With regard to the other mediators and covariates in model 3, none of the assumed covariates had a significant direct relationship to suicidality, while of the symptomatic mediators only depressiveness and COGDIS but not attenuated psychotic symptoms and COPER became significant. Thereby, depressiveness followed competence/control beliefs and coping and had a direct impact on suicidality. COGDIS was an independent mediator between childhood adversities as well as trauma and suicidality, introducing a second, yet weaker pathway.

The first pathway implies that childhood adversities and trauma act as a catalyst in the suicidal process by triggering the development of dysfunctional competence/control beliefs. This belief pattern is often referred to as “hopelessness” (46) and may set back the application of positive coping-strategies, which then leads to depressiveness and finally to suicidality. This model is consistent with integrated hopelessness and interpersonal-psychological theories of suicidality and related empirical findings. They suggest that childhood adversities and trauma confer risk for the development of a negative and hopeless cognitive style (defined as low control beliefs for negative events and negative self-evaluations) with the consequence that a person is hopeless about the future and develops depressiveness and suicidality (7, 88). In line with our results, in particular emotional abuse and neglect were reported to be associated with the development of such a negative cognitive style, possibly because the abuser directly supplies the abused individual with self-blaming statements (e.g., “I believe that I am a bad person”; TADS-item 14) often involved in suicidal ideation (7). Furthermore, the relationship between emotional adversities/trauma and poor coping reported in our and other studies may be explained by the fact that maltreating parents/care-givers are likely inappropriate role models due to their own coping deficits, who cannot provide a supportive environment to learn adequate coping-strategies (7, 76). This pathway has often been described in the development of depression (89, 90) and may reflect the high percentage of depressiveness in our sample and in CHR-patients in general (91).

With regard to attenuated psychotic symptoms, presence of any attenuated psychotic symptom was significantly associated with childhood adversities and trauma in terms of physical abuse but not with suicidality. With regard to single attenuated psychotic symptoms, persecutory ideas were significantly associated with emotional abuse. This is in line with results in patients with psychosis (92) that also found this specific relationship. However, only perceptual abnormalities and attenuated hallucinations were significantly associated with suicidality. This specific association is in accordance with studies on psychotic-like experiences (29, 77) and on patients with psychosis (93). However, no significant mediation effect of any attenuated psychotic symptom between childhood adversities as well as trauma and suicidality was found in this study. This suggests that childhood adversities and trauma may not be specific for the development of psychotic symptoms as other symptomatic mediators, in particular depressiveness, were more influential in conveying the link between adversities/trauma and suicidality. This is supported by the result that childhood adversities and trauma contribute to a shared vulnerability for both the development of psychosis and in particular of depression, with the latter being the strongest predictor of suicidality (94). Furthermore, other factors may have a stronger impact on suicidality than (attenuated) psychotic symptoms, which is supported by the result that suicidality in patients with first-episode psychosis is highest in the remission phase (95).

In light of the missing mediation effect through attenuated psychotic symptoms in our study and inconclusive results about the relationship between higher cognitive functions and suicidality in schizophrenia (10), the role of COGDIS is especially noteworthy. COGDIS includes subtle, subclinical disturbances in thinking that are self-experienced with immediate full insight into their abnormal nature (12). One possible explanation focuses on the full insight when experiencing basic symptoms. This was reported to lead to increased levels of affective tension that decrease when (attenuated) psychotic symptoms develop (96). Therefore, basic symptoms may be more closely linked to suicidality than attenuated psychotic symptoms. Furthermore, it has been suggested that insight may result in a negative change in self-image and/or an exaggerated awareness of consequences related to a possible mental disorder and feelings of stigma. Thereby high levels of insight, in particular prior to treatment, increase risk for suicidality (10, 97). This might link our results on COGDIS to findings of increased levels of social isolation and feelings of burdensomeness and belongingness as the main predictors of suicidality (24, 30). While there is a large overlap between COGDIS and COPER, the latter was only significantly associated with childhood adversities and trauma but not with suicidality. This may be due to the lower specificity of COPER in predicting conversion to psychosis (98, 99).

Apart from the strengths of our study (e.g., detailed examination of adversity-/trauma- and CHR-domains), some limitations have to be discussed. First, we used only a cross-sectional design, which does not allow firm conclusion about the causality between the investigated variables. In particular, it was not possible to disentangle cause and effect or continuous interaction between competence/control beliefs and coping, which highlights the need for more longitudinal studies. Furthermore, due to the large age-range, younger individuals might still be exposed to childhood adversities and trauma in contrast to older ones, which also challenges the assumption of a unidirectional sequence of the model variables. In addition, although age was not significantly associated with suicidality as the outcome of interest in our model and did not affect the relationships between the model variables when included as a covariate, future studies with a more homogeneous sample or with larger samples-sizes in each age-group should be conducted to test for potential age-effects using more sophisticated analyses (e.g., multiple-group comparisons). Yet, our age-range might also be an advantage as the effect of recent or even still on-going childhood adversities and trauma might be even stronger than the effect of past ones. Furthermore, we used a theory-driven approach, which clearly suggests that childhood adversities and trauma contributes to the formation of dysfunctional belief- and coping-pattern and the development of depressiveness and suicidality. Second, we were interested in answering the question how childhood adversities and trauma and suicidality are linked to each other. However, alternative models may fit the data equally well, e.g., that high levels of self-efficacy and positive coping moderate the relationship between childhood adversities and trauma and suicidality (100). Together with the fact that we made post hoc modifications on the model, this clearly warrants a cross-validation and comparison of alternative models in a larger sample. This seems also indicated as our sample size was rather small within the context of structural equation modeling, which is associated with a higher risk of detecting spurious effects as well as of not detecting true but small effects and with larger CIs for estimation of the indirect effect limiting the generalizability of our results (69). Thus, our results and conclusions are only preliminary and need to be interpreted cautiously. Third, the fact that we assessed depressiveness and suicidal ideation with the same measurement scale may have increased the correlation between them. However, we did not rely on a single item to assess suicidality as many previous studies but additionally applied the suicidality subscale of a structured clinical interview. Both instruments have demonstrated good predictive validity to assess suicidality in adolescents and adults (62–65).

Despite these limitations, our study has important clinical implications. It suggests that interventions to prevent suicidality in CHR-patients should focus on both reducing COGDIS and disrupting the detrimental cascading effect through poor coping skills, dysfunctional belief pattern, and depressiveness as early as possible. In order to identify CHR-patients at risk for suicidality, childhood adversities and trauma as well as competence/control beliefs and coping styles should be routinely assessed, monitored, and targeted if necessary. Trauma-focused interventions for CHR-patients should be supplemented by interventions to enhance positive beliefs about own competencies and controllability over events as well as to increase the repertoire of positive coping-strategies, such as re-attribution and coping-strategy enhancement techniques (101, 102) to increase resilience against depressiveness and suicidality (88, 100).

In summary, our results identified psychological and symptomatic mechanisms that contribute to the explanation why individuals exposed to childhood adversities and trauma develop suicidality. Therefore, these mediators should be monitored regularly and should be targeted therapeutically in addition to trauma-focused interventions as early as possible to enhance resilience against suicidality.
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Bullying is one of the most widespread phenomenon in childhood and adolescence. Interestingly, most research on bullying focuses on bullying at school and not on bullying among siblings at home. Sibling bullying is the most frequent form of repeated aggression that children experience in their lifetime. Furthermore, previous studies indicate that sibling bullying is associated with depression and self-harm behavior. However, the association between sibling bullying and suicidal ideation was never previously examined. Attachment to parents is one variable that can moderate the association between sibling bullying and depression/suicide ideation. To our knowledge, there is no existing study that examines the association between sibling bullying and attachment patterns. In addition, no previous study has examined the moderating role of attachment on the association between sibling bullying and depression or suicidal ideation among adolescents. The current study includes 279 Israeli students aged 10–17 (M = 13.5; SD = 1.98; 164, 58.8% females) who completed self-report questionnaires regarding school and sibling bullying, attachment to mother and father, depression, and suicidal ideation. The results indicated an association between bullying among siblings and school bullying. In addition, children and adolescents who were consistently involved in sibling bullying were at greater risk for depression and suicide ideation when compared to children and adolescents who were not involved in sibling bullying. A secure attachment to one’s father (but not to one’s mother) moderated the association between sibling bullying and depression/suicide ideation. It should be noted that when suicide ideation was examined above and beyond depression, attachment to one’s father did not moderate the association between sibling bullying involvement and suicide ideation. This finding indicates that depression plays a central role in the association between sibling bullying and suicide ideation. These results suggest that sibling bullying is a risk factor for depressive symptoms and suicide ideation and that secure attachment to one’s father may serve as a protective role. Future bullying prevention programs should include sibling bullying and encourage the increased availability of paternal emotional support. Other theoretical and applied implications for prevention of both sibling bullying and suicide are discussed.

Keywords: bullying, sibling, attachment, depression, suicidal ideation, adolescence

INTRODUCTION

Bullying is a subtype of aggression (1). Research on sibling relationships rarely defines sibling violence as a form of bullying (2). However, violence between siblings often meets the three criteria for bullying: a situation in which a child is exposed to unwanted aggression that is intended to induce fear, distress or harm; frequently repeats itself; and an unbalanced distribution of power between the aggressor and the aggressed (1, 3). Furthermore, an important literature review, conducted by Wolke et al. (4), suggests that we should relate to sibling bullying as we do to peer bullying. Therefore, it seems appropriate to categorize those involved in sibling bullying as either, victim, bully, or bully/victim (a child that is both, bully and victim), an acceptable categorization for those involved in peer or school bullying (5).

Despite the importance of sibling bullying, a dearth of research has examined this form of bullying (2, 4, 6). Wolke and Skew (7) reviewed research that examined the frequency of sibling bullying and found that about half of the children were involved in some form of sibling bullying (as bully, as victim, or as bully/victim) at a frequency of more than four times in 6 months. Of these children, 16–20% reported frequent sibling bullying involvement (i.e., once a week or more). Wolke et al.’s (4) review suggests that sibling bullying is the most frequent form of abuse. Children suffer from sibling bullying more than from abuse by parents, adult strangers, or peers (4, 7).

Research shows an association between sibling bullying and school bullying. Studies found that 50% of the children who reported sibling victimization also suffered from victimization at school (8, 9). Duncan (10) showed the reverse of this association such that children who suffered from school bullying reported higher levels of involvement with bullying at home, either as victim or as bully.

One of the negative ramifications of sibling bullying involvement is depression (11). In a longitudinal research study, Bowes et al. (11) found that children who were victims of sibling bullying at age 12 were at a double risk for depression, anxiety, and self-harm, compared to children who did not suffer from sibling bullying. In addition, results also showed that the higher the frequency of the sibling bullying, the higher the risk for psychological difficulties for the victim. Klomek et al. (12) found that adolescents who were victims of school bullying were at an increased risk for depression but also for suicidal ideation, and suicidal attempts. To the best of our knowledge, there are no previous studies, which have examined suicidal ideation among those involved in sibling bullying, compared to suicidal ideation among those who are not involved in sibling bullying.

Only a few studies have examined the association between familial characteristics and sibling bullying, while using the definition of sibling bullying (4). The existing research suggests an association between familial characteristics and involvement in sibling bullying. For example, children who had many conflicts with their parents, who were reared in more violent homes, who underwent parental abuse or whose mothers suffered from depression, were more likely to be involved in sibling bullying than children not involved in sibling bullying (7, 11, 13–17) but attachment was not examined. Attachment theory focuses on the long-term relationship dynamics between people, starting from the developing relationship between child and parent in the child’s first years of life (18, 19). The theory assumes this primary relationship to form the foundation for how the child perceives his relationship to the social world that surrounds him (20).

In recent decades, data from a range of research emphasized the association between attachment styles and the social and emotional development of children and adolescents. These associations, however, were not previously examined in relation to sibling bullying. There are a handful of studies, which examined the association between attachment style and sibling aggressiveness or violence. Results from these studies indicate that attachment styles toward one’s mother and father can dictate the relationships between siblings and influence an individual’s aggressive behavior (21–23). There is a high likelihood that siblings with insecure attachments toward their parents will respond with aggression, will engage in repeated conflicts, and will involve themselves in sibling bullying (6, 24, 25). Likewise, a small number of studies examined the association between attachment styles and involvement in school bullying (24, 26–29).

In summary, the associations between sibling bullying and suicidal ideation as well as the associations between sibling bullying and attachment to parents have not been previously examined. Moreover, the variables that moderate the association between sibling bullying and depression/suicidal ideation have yet to be examined. Therefore, the goal of the present research is to fill in these gaps. Our research hypotheses are as follows: (1) the likelihood for depression and suicidal ideation will be higher among children involved in sibling bullying compared to children not involved in sibling bullying; (2) children involved in sibling bullying will display less secure attachment styles toward their mothers and fathers compared to children not involved in sibling bullying; and (3) secure attachment styles toward one’s mother and father will moderate the association between involvement in sibling bullying and depression/suicidal ideation in the following way: among children with secure attachments with their mothers/fathers, there will be a weaker association between sibling bullying involvement and depression/suicidal ideation than among children with insecure attachments with their mothers/fathers.

MATERIALS AND METHODS

Participants

Three hundred nineteen children and adolescents, ages 10–17, participated in the study. All participants were students in 5th through 12th grades in elementary schools, junior high schools, and high schools in Israel. Forty-nine participants were removed from the study due to incompletion of their questionnaires. Two hundred seventy-nine participants remained for the final analyses. These included 115 boys and 164 girls, in grades 5 to 12 (mean age—13.5, SD = 1.9).

Research Measures

Five self-report and anonymous questionnaires were completed by participants.

Demographic Questionnaire

This questionnaire included questions regarding age, gender, grade level, and sibling composition (i.e., number, gender).

Sibling and Peer Bullying

The bullying questionnaire was used to measure the participants’ involvement in sibling and peer bullying. As in the original questionnaire (30), the first part of this questionnaire asked questions regarding school bullying and included 11 questions about bullying behaviors and 11 questions about victimization. Furthermore, this questionnaire is comprised of questions relating to type of bullying (e.g., physical bullying, “Hit, slapped or pushed you,” “Took your money”; verbal bullying, “Threatened to hit or harm you”), place of bullying (inside/outside of school, at home, at social media, via the cellphone), and the characteristics of the bully (individual/group, gender). In the second part of this questionnaire, we appropriated the questions for sibling bullying. The questions remained identical to how they were presented in the original questionnaire, just adapted for siblings. The frequency items were coded on a 4-point scale ranging from 1 to 4 (1 = not at all, 2 = less than once a week, 3 = More than once a week, 4 = Most days). An adolescent was considered involved in bullying if he/she marked frequent involvement (more than once a week or more) in any type of bullying or victimization involvement (physical, verbal, social, etc.). Earlier research shows good reliability (α = 0.79) for this questionnaire (31). In the present study, the reliability of this questionnaire was high, with an internal consistency score (alpha Cronbach) of α = 0.91 for the school bullying sub-scale, and an internal consistency score (alpha Cronbach) of α = 0.90 for the school victimization sub-scale. Likewise, the internal consistency score (alpha Cronbach) for the sibling bullying sub-scale was α = 0.90, and the internal consistency score (alpha Cronbach) for sibling victimization was α = 0.91.

Depression

In order to assess clinical depression, we used The Mood and Feelings Questionnaire [MFQ; (32)], a widely used questionnaire for identifying symptoms of depression among children and adolescents aged 8–18. The questionnaire includes 33 questions relating to the child’s/adolescent’s emotions, cognitions, and behaviors in the last 2 weeks. The questions require the child/adolescent to rank his/her answers on a scale of 0–2 (0 = incorrect, 1 = sometimes correct, 2 = correct). A sum score of 26 or above determines clinical depression, as suggested in research literature (33). Early findings show good validity and reliability (α = 0.87) for this questionnaire (34). The reliability of this questionnaire in the present study was high (α = 0.96).

Suicidal Ideation

Four items from the MFQ, all of which indicate suicidal ideation, were used to assess suicidal ideation. Three of the items reflect passive suicidal thinking (“I thought that there’s no reason to live,” “I thought about death,” and “I thought that my family is better off without me”), and one item reflects active suicidal thinking (“I thought to kill myself”). The differentiation between passive and active suicidal thinking is consistent with the Columbia Suicide Severity Rating Scale (35). Answers range on a scale from 0 to 2 (0 = incorrect, 1 = sometimes correct, 2 = correct). As accepted in research literature, each positive answer is indicative of suicidal ideation. The use of questions concerning suicidal ideation from a depression questionnaire has been done in earlier research (33). The reliability of these four questions in the present study was good (α = 0.85).

Attachment to Parents

Participants’ parent-child attachments were assessed with The Attachment Security Style Scale (36). This questionnaire measures one’s attachment style by using a Harter 4-point scale (“There are children that … other children …”). The child/adolescent is required to mark which of the statements is true regarding his/her relationship with his/her parent (e.g., “there are those that are not certain that they can trust their mother, but there are those for whom it is easy to trust their mothers”). Then, the child/adolescent is requested to decide if the statement is very true or pretty true with regard to himself/herself. The participants completed 2 editions of 15 items each, 1 regarding the mother and 1 regarding the father. Ratings for each participant were summed to form an attachment security score ranging from 15 to 60, with higher scores indicating a more secure relationship. Earlier findings showed high reliability and validity for this questionnaire (36, 37). The internal consistency (alpha Cronbach) score for the attachment to mother section was α = 0.84, while the internal consistency (alpha Cronbach) score for the attachment to father section was α = 0.87.

Procedure

The pilot study included 91 children and adolescents who were recruited as a convenience sample. All parents signed an informed consent form. The children read an explanation of the study and, then, completed the questionnaires. The 228 additional participants were recruited via their schools. We first requested permission from the school principals. Once permission was granted, we sent printed and emailed letters to parents describing the study. Attached to the letter was a request for non-participation. 2 weeks later, during a class set aside for the study, the students who were approved for participation via their parents, completed the self-report questionnaires. The study was approved by the Israeli Ministry of Education and the ethical committee of the Interdisciplinary Center (IDC), Herzliya.

Statistical Analyses

Chi-squared (χ2) tests were performed in order to examine dependency between sibling bullying involvement and school bullying involvement, depression, and/or suicidal ideation. Likewise, independent sample T tests were performed in order to examine if children who are involved in sibling bullying have less secure attachment styles (toward mother and father separately) compared to children who are not involved in sibling bullying. Eventually, a multiple logistic regression analysis was performed in order to examine if the level of secure attachment to one’s parent (mother and father separately) moderated the association between sibling bullying involvement and depression/suicidal ideation. In this analysis, the level of secure attachment (to mother and father separately), sibling bullying involvement, and the interaction between them were simultaneously entered as predictors. In accordance with Aiken et al. (38) and before conducting the regression analysis, we centered the values of the aforementioned variables (i.e., sibling bullying involvement and attachment). Considering the regression model for suicidal ideation yielded significance, we conducted a further analysis to examine if one’s attachment style moderates the association between involvement in sibling bullying and suicidal ideation while controlling for depression. All statistical analyses of the study data were performed on SPSS edition 21. Finally, considering that suicidal ideation was measured via four items from the MFQ for depression, we conducted a further analysis to be certain that the moderating model would remain significant, even after removing the four items from the depression measure and using them as a measure for suicidal ideation.

RESULTS

In the total sample, 86 participants were involved in sibling bullying (193 participants were not involved), while 92 participants were involved in school bullying (187 participants were not involved). Table 1 displays the frequency of involvement in school bullying and sibling bullying. In addition, 11.8% of the participants in the present sample met criteria for clinical depression and 19.7% of the participants presented either passive suicidal ideation or active suicidal ideation.

TABLE 1 | The frequency of involvement in school bullying and sibling bullying.
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The Association between Involvement in Sibling Bullying and Involvement in School Bullying

A significant association was found between sibling and school bullying [χ2(1) = 25.73, p < 0.001]. Of the 86 participants involved in sibling bullying, 48 (55.8%) were involved in school bullying. By contrast, of the 193 participants not involved in sibling bullying, 46 (23.8%) were involved in school bullying. In other words, these results suggest that there is a significant association between involvement in school bullying and involvement in sibling bullying. Children involved in sibling bullying were 2.3 times more likely to suffer from school bullying than children not involved in sibling bullying.

The Association between Involvement in Sibling Bullying and Depression and Suicidal Ideation

A significant association between sibling bullying involvement and depression was found [χ2(1) = 15.34, p < 0.001]. Of the 86 participants involved in sibling bullying, 20 (23.2%) met criteria for clinical depression. By contrast, of the 193 participants uninvolved in sibling bullying, only 12 (6.2%) met criteria for clinical depression. In other words, these results suggest that there is a significant association between involvement in sibling bullying and clinical depression. Children involved in sibling bullying were 3.7 times more likely to suffer from clinical depression than children not involved in sibling bullying.

In addition, a significant association between sibling bullying involvement and suicidal ideation was found [χ2(1) = 10.436, p < 0.005]. Of the 86 participants involved in sibling bullying, 26 (30.2%) experience suicidal ideation. In contrast, of the 193 participants uninvolved in sibling bullying, only 25 (12.9%) experienced suicidal ideation. In other words, these results suggest that there is a significant association between involvement in sibling bullying and suicidal ideation such that children involved in sibling bullying were 2.3 times more likely to suffer from suicidal ideation than children not involved in sibling bullying.

The Association between Sibling Bullying Involvement and Attachment Style

We found a significant difference in levels of secure attachment to mothers and fathers between those involved in sibling bullying and those not involved in sibling bullying [Mother: t(232) = 4.09, p < 0.001; Father: t(224) = 3.32, p < 0.005]. Participants involved in sibling bullying have less secure attachments to their mothers (M = 43.41) than do participants uninvolved in sibling bullying (M = 48.19). Likewise, participants involved in sibling bullying have less secure attachments to their fathers (M = 41.69) than do participants uninvolved in sibling bullying (M = 46.36).

Attachment to Mother As a Moderating Variable on the Association between Sibling Bullying Involvement and Depression/Suicidal Ideation

The regression model that examined attachment to mother as moderating the association between sibling bullying and depression, while controlling for gender, was found to be significant (−2LL = 119.53, p < 0.001, Nagelkerke R2 = 0.24, Cox & Snell R2 = 0.11). The analysis resulted in a positive association between gender and depression such, that girls had a 4.76 times higher chance for depression than did boys (B = 1.56, Z = 2.37, OR = 4.76, p < 0.05). Attachment style to mother was almost significantly associated with depression (B = −0.08, Z = 1.96, OR = 0.92, p = 0.0504). In addition, involvement in sibling bullying was found to be positively and significantly associated with depression (B = 1.38, Z = 2.52, OR = 3.97, p < 0.05) such, that participants involved in sibling bullying have a 3.97 times higher chance for depression than do participants uninvolved in sibling bullying. Finally, an interaction effect between level of secure attachment to mother and bullying involvement was found to be insignificant (B = 0.02, OR = 3.73, Z = 0.29, ns). After conducting the above analyses, we performed an additional multiple logistic regression analysis in order to examine if gender influences the way in which attachment style to mother moderates the association between sibling bullying involvement and depression. This model did not appear significant, a likely result of the sample size.

A multiple logistic regression analysis was also performed to examine if the level of secure attachment to the mother moderates the association between sibling bullying involvement and suicidal ideation. This model was found to be significant (−2LL = 201.12, p < 0.005, Nagelkerke R2 = 0.12, Cox & Snell R2 = 0.07). This analysis resulted in a positive association between gender and suicidal ideation such, that girls have a 2.66 times higher chance for suicidal ideation than do boys (B = 0.98, Z = 2.36, OR = 2.66, p < 0.05). Likewise, analysis results showed that a secure attachment style to one’s mother is negatively and significantly associated with suicidal ideation (B = −0.05, Z = −2.15, OR = 0.96, p < 0.05). In other words, the more secure one’s attachment is to his/her mother, the lower the chance for suicidal ideation. Involvement in sibling bullying was not found to be significantly associated with suicidal ideation (B = 0.68, Z = 1.80, OR = 1.98, ns). Finally, an interaction effect between attachment to mother and involvement in sibling bullying was found to be insignificant (B = −0.01, Z = −0.13, OR = 1.88, ns). In other words, attachment to one’s mother did not moderate the association between sibling bullying involvement and suicidal ideation. After the above analyses, we performed an additional multiple logistic regression analysis in order to examine if gender influences the way in which attachment style to one’s mother moderates the association between sibling bullying involvement and suicidal ideation. This model did not appear significant, a likely result of the sample size.

Attachment to Father As a Moderating Variable on the Association between Sibling Bullying Involvement and Depression/Suicidal Ideation

The multiple logistic regression model performed to examine if the level of secure attachment to one’s father moderates the association between involvement in sibling bullying and depression was found to be significant (−2LL = 114.49, p < 0.001, Nagelkerke R2 = 0.26, Cox & Snell R2 = 0.11). This analysis resulted in a positive association between gender and depression such, that girls have a 5.5 times higher chance for depression than do boys (B = 1.71, Z = 2.42, OR = 5.5, p < 0.05). Attachment style to one’s father was found to be negatively and significantly associated with depression (B = −0.11, Z = −3.11, OR = 0.9, p < 0.005). Meaning, the more secure one’s attachment is to his/her father, the lower the chance for depression. In addition, involvement in sibling bullying was found to be positively and significantly associated with depression (B = 1.73, Z = 2.96, OR = 5.67, p < 0.005) such that participants involved in sibling bullying have a 5.67 times higher chance for depression than participants uninvolved in sibling bullying. Finally, an interaction effect between level of secure attachment to one’s father and involvement in sibling bullying was found to be significant (B = 0.09, Wald = 4.37, OR = 5.60, p < 0.05). In other words, attachment to one’s father moderates the association between sibling bullying involvement and depression such, that the more secure one’s attachment is to his/her father, the weaker the association between sibling bullying involvement and depression (Figure 1).
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FIGURE 1 | Attachment to one’s father as a moderating variable in the association between involvement in sibling bullying and depression.



After the above analyses, we performed another multiple logistic regression analysis in order to examine if gender influences the way in which attachment style to one’s father moderates the association between involvement in sibling bullying and depression. This model did not appear significant, a likely result of the sample size.

In addition, in order to be certain that the moderating model for depression would remain significant after separating the variables for depression and suicidal ideation; we examined the depression measure after removing the four items used for the suicidal ideation measure. We kept the threshold value for the depression questionnaire at 26, as a stringent criterion for determining clinical depression. A multiple logistic regression analysis was performed in order to examine if the level of secure attachment to one’s father moderates the association between involvement in sibling bullying and depression (without the four items used to measure suicidal ideation). This moderating model appeared significant, meaning that attachment to one’s father moderates the association between sibling bullying involvement and depression such, that the more secure one’s attachment is to his/her father, the weaker the association between involvement with sibling bullying and depression (B = 0.11, Wald = 6.73, OR = 2.69, p < 0.05).

The multiple logistic regression analysis, which examined if the level of secure attachment with one’s father moderates the association between sibling bullying involvement and suicidal ideation, was found to be significant (−2LL = 186.94, p < 0.001, Nagelkerke R2 = 0.18, Cox & Snell R2 = 0.11). This analysis resulted in a significant and positive association between gender and suicidal ideation such that girls have a three times higher chance for suicidal ideation than do boys (B = 1.11, Z = 2.53, OR = 3.02, p < 0.05). Likewise, it was found that a secure attachment style to one’s father is negatively and significantly associated with suicidal ideation (B = −0.06, Z = −3.48, OR = 0.94, p < 0.001). In other words, the more secure one’s attachment is to his/her father, the lower the chance for suicidal ideation. Sibling bullying involvement was found to be significantly related to suicidal ideation (B = 0.84, Z = 2.14, OR = 2.31, p < 0.05), meaning that participants involved in sibling bullying have a 2.3 times higher chance for suicidal ideation than do participants uninvolved in sibling bullying. Finally, an interaction effect between level of secure attachment to one’s father and involvement in sibling bullying was found to be significant (B = 0.07, Wald = 0.04, OR = 2.35, p < 0.05). In other words, attachment to one’s father moderates the association between involvement in sibling bullying and suicidal ideation such, that the more secure the attachment is to one’s father, the weaker the association between involvement in sibling bullying and suicidal ideation (Figure 2). After this analysis, we performed an additional multiple logistic regression analysis in order to examine if gender influences the way in which attachment to one’s father moderates the association between involvement in sibling bullying and suicidal ideation. This model did not appear significant, again, a likely result of the sample size.
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FIGURE 2 | Attachment to one’s father as a moderating variable in the association between involvement in sibling bullying and suicidal ideation.



In order to examine if one’s attachment style to his/her father moderates the association between involvement in sibling bullying and suicidal ideation beyond depression, we conducted a further analysis. In this analysis, we entered depression as a control variable and, as expected, an interaction effect between level of secure attachment to one’s father and involvement in sibling bullying was found to be not significant (B = 0.05, Wald = 1.46, OR = 1.06, p = 0.16). Furthermore, sibling bullying involvement was not significantly associated with suicidal ideation (B = 0.84, Z = 1.79, OR = 2.12, p = 0.07). In other words, depression seems to play a central role in suicidal ideation and explains a large amount of its variance.

DISCUSSION

The findings of the present study suggest an association between involvement in sibling bullying and involvement in school bullying. The findings also suggest that involvement in sibling bullying is associated with depression and suicidal ideation. In addition, attachment to one’s father (and not to one’s mother) moderates the association between involvement in sibling bullying and depression/suicidal ideation among children/adolescents aged 8–18. However, the association between sibling bullying and suicidal ideation is not significant when depression is controlled for. In the same way, attachment to one’s father does not appear to moderate the association between sibling bullying involvement and suicidal ideation when controlling for depression.

The findings, which support an association between sibling bullying involvement and school bullying involvement, are consistent with previous findings (7, 8). Earlier research assumes that behavioral structures learned at home and between siblings are transferred to relationships with peers (16). For example, studies have shown that children who are victims of sibling bullying are more likely to be victimized at school [e.g., Ref. (8)]. Victims of sibling bullying learn from their sibling interactions that they have little value and that they are powerless in the face of violence from others. As a result, they are likely to develop a submissive, non-assertive, and avoidant interpersonal style, which increases their chance for involvement in school bullying (10, 15). Likewise, school bullying can influence bullying at home. For example, research shows that school bullies display more negative emotions toward their brothers than do children who are uninvolved in bullying (39).

Our findings that individuals involved in sibling bullying are 3.6 times more likely for depression than are individuals not involved in bullying are consistent with previous studies (4, 11). One possible explanation for this association is that bullying between siblings is often a continuous situation, with those involved trapped in their own home environments without any possibility of avoiding or escaping the situation (11). A child is exposed to violence under his own roof while the parental figures which are responsible to protect, defend, support, and create guidelines are missing or not satisfactorily involved. A child involved in bullying is likely to develop a sense of helplessness and lack of security, which are likely to increase depression. Sibling bullying can therefore become a very harmful experience and present as a risk factor for emotional and psychological issues (11). The finding that participants involved in sibling bullying are at a 2.3 times higher risk for suicidal ideation than are participants uninvolved in sibling bullying, is the first of its kind in the field of sibling bullying. This finding is consistent with earlier studies which found an association between school bullying involvement and suicidal ideation (12, 40), independent of depression (41). The results which indicated an insignificant association between sibling bullying involvement and suicidal ideation once depression was entered into the model suggest that depression explains a large portion of this association.

The finding that participants involved in sibling bullying have less secure attachments to their mothers and fathers than do participants not involved in sibling bullying is in line with earlier findings regarding the association between involvement in school bullying and attachment styles (24, 29). The child’s relationships with his/her parents are the first relationships the child will experience and through them he/she will learn what to expect from other relationships, how to behave in other relationships, and will develop useful (or not) interpersonal skills (18, 42). Children who suffer from difficulties in their attachment with their parents tend to not rely on others, display lower levels of empathy and concern for others, present low self-esteem and a need for affirmations from others, and show a wide range of adaptation difficulties across the life-span (6). Children and adolescents with these characteristics are at a high risk for many conflicts and bullying, including sibling bullying (6, 24, 25).

The finding that participants with a more secure attachment style with their fathers (not with their mothers) have a weaker association between involvement in sibling bullying and depression/suicidal ideation than participants with a less secure attachment style with their fathers, is consistent with the results Nikiforou et al.’s (28) study which found that attachment to one’s mother was less contributing to victimization involvement than attachment to one’s father. However, these results differ from the results of Klomek et al.’s (43) study, which suggest a significant association between attachment style to one’s mother and the likelihood for victimization involvement at school. The difference between Klomek et al.’s (43) finding and the present study’s finding may be explained by the fact that Klomek et al. (43) examined only peer victimization, while the present study examined all types of involvement in sibling bullying. It seems that attachment style to one’s mother may have a different influence on the different roles involved in bullying (bully, victim, bully/victim). In addition, there seems to be a difference between involvement in bullying at home and in school.

Our findings are also consistent with the results of Desjardins and Leadbeater (44) which found that emotional support from the father (but not from mother) moderated the association between victims and depressive symptoms over time. It is possible that each parent provides different emotional support styles. Future research is needed to assess differences in the strategies that parents use to support their adolescents. Another potential explanation for why one’s attachment style to his/her mother does not moderate the association between involvement in sibling bullying and depression/suicidal ideation may be that the adolescent feels the need to protect his/her mother’s feelings (45). It may be that even if an individual holds a secure attachment with his/her mother, avoiding involving her out of fear for her emotional reaction narrows her ability to influence and moderate the association between involvement in sibling bullying and depression/suicidal ideation.

The present study has a few limitations. First, a majority (71.5%) of the research data was collected from one Israeli school and the sample size was relatively small. This limits our ability to generalize the findings. Second, the study is correlational, thus causality cannot be deduced. Third, all research variables were solely based on self-report questionnaires. Moreover, our measure for suicidal ideation was based on four items from the MFQ questionnaire for depression. Assessing suicidal ideation in this way limits our ability to assess and identify suicidal risk because we need to distinguish between suicidal ideation and suicidal behavior (35). Future studies should examine suicidal behavior and expand the measurement for suicidal ideation via a distinct tool. Finally, possible differences between different types of sibling bullying involvement (victim, bully, bully/victim) were not examined. Future research should examine if involvement in sibling bullying as a bully/victim is significantly different from involvement in sibling bullying as a bully or as a victim. Furthermore, the definition of the bully/victim type in the field of sibling bullying is still complicated, as it might include a sibling which both bullies and victimized by the same sibling(s). This raises questions regarding the criteria necessary for defining bullying, an imbalance of power. Future research should continue exploring the sibling bully/victim type.

Despite these limitations, the present study provides important clinical implications. The present study suggests that the assessment of sibling bullying involvement must be included as a risk factor in prevention protocols and in questionnaires, which identify depression and suicidality among adolescents. Likewise, parents, educators and children must be able to distinguish between fighting, violence, and sibling bullying, since involvement in sibling bullying is associated with psychopathology and perhaps, even, suicide ideation. In addition, it is critical for parents and, specifically, for fathers, to understand their role in their child’s relationships with his/her siblings as well as the emotional aspects of such (44, 46). Future interventions and programs for the prevention of involvement in sibling bullying should enhance the father’s emotional support capacity. It is important that future studies continue to examine the mother’s role in the context of sibling bullying and depression/suicide ideation.
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Several studies have demonstrated that child maltreatment (psychological, physical, and sexual abuse, and neglect) may be a significant factor in the development of pathological personality traits that increase the risk for suicidal ideation and behavior from adolescence to adulthood. Currently, the challenge is to understand how different forms of early negative experiences render an individual prone to develop specific personality traits and, in turn, be more vulnerable to suicide risk. To understand the relationship between childhood maltreatment and personality dimensions in suicide risk, our study aims to explore the role of self-criticism and dependency, two different pathological personality traits, as potential mediators of the link between different types of childhood maltreatment and suicide risk in young adults. For this purpose, 306 students from three Italian public universities were recruited. We used the Italian version of the Childhood Experience of Care and Abuse Questionnaire (CECA.Q) to assess experiences of lack of care by parents (i.e., antipathy and neglect) as well as psychological and physical abuse before the age of 17 years. The Depressive Experiences Questionnaire (DEQ) was used to assess the personality dimensions of self-criticism and dependency, and the Suicide History Self-Rating Screening Scale was administered to assess suicide risk. Results revealed that lack of care and psychological abuse were significantly associated with suicide risk and this association was partially mediated by the maladaptive personality dimension of self-criticism. These findings suggest that the combined effect of specific forms of dysfunctional parental behavior during childhood and the development of rigid and dysfunctional negative personality traits may increase the risk for suicidal ideation and behavior during adulthood.
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INTRODUCTION

Child maltreatment, such as physical and mental injury as well as sexual abuse and neglect, refers to acts of commission or omission by a parent or other caregiver that results in harm, or the threat of harm, to a child even if the harm is unintentional (Gilbert et al., 2009). These acts deprive children of the security and emotional support necessary for healthy development (Dube et al., 2003).

A large body of research has demonstrated that childhood maltreatment can lead to a range of adverse health outcomes later in life, such as depression, anxiety, substance abuse, and delinquent behavior (Bruffaerts et al., 2010; Brodsky and Biggs, 2012; Gershon et al., 2013).

Several studies have also documented that childhood maltreatment is an important risk factor for suicidal ideation and suicidal attempts (Enns et al., 2006; Brodsky and Stanley, 2008; Barbosa et al., 2014; Puzia et al., 2014; Afifi et al., 2016; Sachs-Ericsson et al., 2016). Recently, efforts have been made to understand the different impact of specific forms of maltreatment on adolescent and adult personality functioning (Witt et al., 2016) and, in turn, on risk for suicide (Dunn et al., 2013). Specifically, an important goal is to identify and understand the processes through which different forms of child maltreatment confer risk for suicidality later in life (Brent, 2011; Nock, 2012).

From this point of view, while several studies explored the mediating role of mental disorders, such as depression, anxiety, and borderline personality disorder (Anderson et al., 2002; Hahm et al., 2010; Gershon et al., 2013; Infurna et al., 2016a), relatively fewer studies have focused on the role of personality dimensions (e.g., low self-esteem and perfectionism) and how these can contribute to risk for suicidal behavior from adolescence to adulthood (Glassman et al., 2007; Campos and Holden, 2014).

Particularly, several studies have demonstrated that the pathological personality dimensions of self-criticism (Fazaa and Page, 2003; O’Connor, 2007; Campos and Mesquita, 2014; Falgares et al., 2017a) and dependency (Bornstein and O’Neill, 2000) are significant risk factors for suicide risk and are influenced by dysfunctional early relationships, such as those with parents (Blatt, 2004; Campos et al., 2013; Falgares et al., 2017a). However, to our knowledge, no study has specifically examined the links between childhood maltreatment, self-criticism and dependency, and risk for suicidality in adulthood. Accordingly, in this study we aimed to investigate the role of self-criticism and dependency as potential mediators of the relationship between different types of child maltreatment and suicide risk in young adults.

The Association Among Developmental Adversities, Self-Criticism and Dependency

In Blatt’s (2008) two-configurations model, mature personality is a synergistic and balanced product of two main developmental dimensions: interpersonal relatedness, that is the capacity to be involved in intimate, mature, and mutually satisfactory relationships; and self-definition, involving the development of a realistic, integrated, and differentiated identity (see Luyten and Blatt, 2013; Kopala-Sibley and Zuroff, 2014, for reviews).

A delay or disruption in this normal developmental dialectic process could result in a rigid preoccupation with one of these two dimensions. An overemphasis on issues of relatedness is the basis of a pathological personality style that Blatt labeled dependent/anaclitic. In contrast, an overemphasis on issues of self-definition is the basis of the self-critical/introjective personality style (Blatt and Blass, 1996). According to Campos et al. (2014), a dependent personality style is characterized by intense feelings of loneliness, abandonment, helplessness, and weakness. Because of the lack of internalization of the experiences of care and affection or of the qualities of supportive and loving individuals, others are valued primarily for the care, and satisfaction they provide (Blatt, 1974, 2004). A self-critical personality style, in contrast, is characterized by feelings of unworthiness, inferiority, failure, and guilt, and involves a tendency to adopt a punitive self-stance once standards are not met (Blatt and Zuroff, 1992; Shahar and Priel, 2003).

Based on this theoretical framework, Blatt et al. (1976) developed the Depressive Experiences Questionnaire (DEQ). This self report questionnaire measures three orthogonal factors: dependency, self-criticism, and efficacy. Subsequently, Blatt et al. (1995) factor analyzed the construct of dependency and identified two facets. The first facet, dependence, involves a more immature tendency, including feelings of helplessness, fears, and apprehensions about separation and rejection. The second facet, relatedness, is characterized as more mature, and includes items that describe feelings of loneliness and loss in reaction to the end of a relationship with a particular individual. Other independent lines of research have similarly concluded that dependency has relatively more and less adaptive aspects (Rude and Burnham, 1995). It should be noted that self-criticism, dependence, and relatedness are not categorical personality types. They are conceptualized as continuous, nearly orthogonal dimensions of individual difference (Zuroff et al., 2004).

Some studies have found a connection between self-criticism and dependency and child maltreatment or poor-quality parenting. Campos et al. (2010) found that self-criticism mediated the relationship between early caretaking relationships with the mother and depressive symptoms. Neediness – a sub factor of dependency – mediated the relationship between early maternal overprotection and depressive symptoms. Some data show that emotional abuse, more than physical and sexual abuse, confers risk for the development of suicidal ideation (Puzia et al., 2014). On the contrary, other studies demonstrate that sexual and physical abuse are the strongest predictors of the initial development as well as the persistence of suicidal behavior (Bruffaerts et al., 2010). Lassri and Shahar (2012) suggested that self-criticism is an important mediator of the relationship between childhood emotional maltreatment and psychopathology in a group of undergraduate students. In the same way, but in a group of eating disorder patients, Speranza et al. (2005) found that self-criticism but not dependency is correlated with negative events or experiences in childhood. Baetens et al. (2015) highlighted that perceived parental expressed emotions have an important effect on adolescents’ well-being and non-suicidal self-injury (NSSI), with self-criticism mediating this relationship. An overview of the literature about this topic indicates that self-criticism is an important predictor of suicidality (Campos et al., 2013).

The Association Among Self-Criticism, Dependency and Suicide Risk

The link among self-criticism, dependency and suicide risk has been investigated in several studies (see Falgares et al., 2017a for a summary). Fazaa and Page (2003) found that highly self-critical patients were more likely to have attempted suicide in response to a failure, and that their intent in attempting suicide was to escape from the actual events–expectations discrepancy. Dependent patients were more likely to have made their attempt in response to an interpersonal trigger which suggests that their intention in attempting suicide was to communicate their feelings of distress to others. Fazaa and Page (2009) also reported that adult participants with higher dependency showed higher rescue scores (i.e., using methods that made rescue more likely). In contrast, higher self-criticism was associated with a greater wish to die. Fehon et al. (2000) analyzed associations between dependency, self-criticism, impulsivity, and suicidal behavior in a sample of depressed hospitalized adolescents. They found that suicide risk did not significantly differ between highly self-critical and highly dependent patients. However, dependent individuals appeared generally to be more engaged in patterns of impulsive gestures and attempts, whereas self-critical individuals appeared less impulsive and more likely to plan acts of self-harm. Klomek et al. (2008), in a cross-sectional study, examined the relationship between suicidality and dependent and self-critical vulnerabilities among adolescents and found that suicidal participants have significantly higher levels of both self-criticism and dependency than non-suicidal inpatients and healthy controls. In a sample of adults, Campos et al. (2013) found that depressive symptoms mediated the association between self-critical perfectionism and suicidality. Highly self-critically perfectionistic individuals are vulnerable to intense depression, often accompanied by suicidal impulses, when confronted with stressful life events and, in particular, events that disrupt self-definition or a sense of personal achievement. Campos and Mesquita (2014) tested a model of suicidality that included dependency, self-criticism, anger-temperament, depression, and anger-in in a community of adolescents. Self-critical, dependent, and anger-in traits predicted depression, which in turn predicted suicidality directly and indirectly through anger-in. Finally, Campos and Holden (2014) in a Portuguese non-clinical sample of adults found that highly self-critical depressed individuals, were more likely to show help-seeking behaviors for emotional suffering (i.e., have visited a mental health professional) and were at greater risk for suicidal behaviors relative to less self-critical individuals.

Based on the above considerations, we aim to explore the mediating role of self-criticism and dependence/relatedness (the two factors of the dependent personality) in the relationship between different forms of child maltreatment and suicidal risk. Specifically, in line with previous studies that found that emotional maltreatment predicts negative attribution of the self (Pagura et al., 2006; Soffer et al., 2008), we hypothesized that antipathy and neglect, as well as psychological abuse, would be associated with higher levels of self-criticism. Furthermore, according to other studies (Grilo et al., 1999; Mendelson et al., 2002), we expected that physical and sexual abuse would be associated with higher levels of dependency. Finally, self-criticism is expected to be more strongly associated with suicide risk relative to dependency (Campos and Holden, 2014). It is important to note that some studies consider antipathy and neglect as one factor (Schimmenti and Bifulco, 2015). Following these studies, we chose to use the term “lack of care” to refer to these two forms of maltreatment.

MATERIALS AND METHODS

Participants

Participants were drawn from a multisite undergraduate student data set (N = 306) collected at public universities located in northern (Lombardy), central (Abruzzo), and southern (Sicily) Italian regions. More than 96% of these students were attending psychology courses, characterized in Italy by a high female prevalence (more than 80%, see AlmaLaurea, 2017). Only a small proportion of them (1.63%) had missing information on one or more of the study variables. These participants were excluded from the analyses, given that the p-value for Little’s Missing Completely At Random test was not significant, χ2(19) = 16.27, p = 0.64, and because attrition analyses revealed no significant associations between demographic variables and missingness. We also excluded eight participants for having extreme outlier values after preliminary data processing. Our final sample thus consisted of 293 young adults (males = 16.72% and females = 83.28%, which closely reflects the gender distribution of the population of psychology students) aged 18–27 years (M = 21.57, SD = 2.02). Almost all of them were Caucasian Italians (95.22%), had no current occupation (92.83%), and were unmarried (97.27%). The majority came from middle-class backgrounds (80.20%), had married and cohabiting parents (81.91%) who had at least a high school education (71.33% for mothers and 64,85% for fathers). Nearly all participants indicated their birth mother (97.95%) and birth father (98.63%) as the reference figures who brought them up in childhood. About 11% had parental loss before 17 years of age (specifically, about 3.5% experienced death of mother or father and 7.5% parental separation). Only one (0.34%) had a previous hospitalization experience for psychological/psychiatric reasons, while about 16% had some psychological counseling with a psychologist or psychiatrist (including the freely accessible sessions provided by the university psychological counseling services), consisting of at least five meetings and usually for not more than 1 year.

Measures

Socio-Demographics

Respondents were asked to indicate their gender, age, ethnicity, occupation, marital status, SES level, previous hospitalization experience, previous psychological counseling and its typology, as well as their parents’ marital status and education.

Childhood Experience of Care and Abuse Questionnaire

The Childhood Experience of Care and Abuse Questionnaire (CECA.Q; Bifulco et al., 2005) was used to retrospectively assess adverse childhood experiences before the age of 17. The CECA.Q was developed to mirror the corresponding interview measure (CECA; Bifulco et al., 1994) and showed good internal consistency in different contexts (e.g., Smith et al., 2002; Verrocchio et al., 2014; Infurna et al., 2016b). Accordingly, the translated Italian version of the CECA.Q used in this study was adapted by considering the validated Italian CECA interview (Giannone et al., 2011) and following the recommendations of the International Test Commission (2005). As suggested by the validation work of Bifulco et al. (2005), the Italian version of the questionnaire incorporates sections on parental loss, reference figures in childhood, and assesses parental care (antipathy and neglect), and parental psychological, physical, and sexual abuse.

Parental loss refers to either parental death or separation of 1 year or more due to a parent moving and permanently living elsewhere before age 17. These life events are important, considering, for example, that Agid et al. (1999) found that loss due to separation and loss due to death are both risk factors for mood disorders. Parental loss was assessed by asking two questions: (1) “Did either parent die before you were age 17?” and (2) “Have you ever been separated from your parent for 1 year or more before you were age 17,” both rated as 0 (no) and 1 (yes) for both the mother and the father. Three successive questions asked about the age, duration, and reason for separation from the parent(s). For this section, the score could range from 0 to 4, with higher scores indicating more severe loss during childhood. However, the distribution of the score was highly skewed (>3) due to a large number of observations at 0. To ensure an adequate sufficient distribution of cases for analysis (in practice, this usually means a minimum number of 10–20 cases per cell when considering each discrete value of the distribution, e.g., Warner, 2012, and Hahs-Vaughn, 2016), the variable was dichotomized (see MacCallum et al., 2002) with a score of 0 for absence of death of parents or separation from them for 1 year or more before age 17 and a score of 1 indicating the presence of at least one death of a parent or separation from one parent for 1 year or more before age 17.

Antipathy refers to hostility, coldness or rejection as well as ‘scapegoating’ behavior shown toward the child by parents or surrogate parents. The related subscale consists of eight paired items for maternal and paternal figures (sample item: “At times she/he made me feel I was a nuisance”). Items were rated on a 5-point Likert scale ranging from 1 (no, not at all) to 5 (yes, definitely) and were summed to create two indicators of maternal (α = 0.84) and paternal (α = 0.87) antipathy. In this study, we averaged these two variables to obtain a single indicator of parental antipathy (score ranging from 8 to 40, with higher scores indicating more parental antipathy during childhood).

Neglect refers to a distinct disinterest in the child’s material and physical care (e.g., food, clothing, and health), friendships, schoolwork, career prospects, and whereabouts. The related subscale consists of eight paired items for maternal and paternal figures (sample item: “She/he neglected my basic needs, e.g., food and clothes”). Items were rated on a 5-point Likert scale ranging from 1 (no, not at all) to 5 (yes, definitely) and were summed to create two indicators of maternal (α = 0.79) and paternal (α = 0.88) neglect. In this study, we averaged these two variables to obtain a single indicator of parental neglect (score ranging from 8 to 40, with higher scores indicating more parental neglect during childhood).

Psychological abuse refers to a highly controlling and domineering relationship of parental figures with the child, including humiliation, terrorization, cognitive disorientation, exploitation, and corruption or intentional deprivation of needs or valued objects. The range of such experiences and their frequency determine the severity of this form of abuse. The related subscale consists of 17 psychological abuse items paired with frequency items for maternal and paternal figures (sample item: “She/he liked to see me suffer” and “How Frequent?”). Items regarding the amount of psychological abuse were rated as 0 (no), 1 (unsure), or 2 (yes), while frequency items were rated as 0 (never), 1 (once), 2 (rarely), and 3 (often). In this study, each pair of items were multiplied, and the obtained scores were summed to create indicators of maternal (α = 0.85) and paternal (α = 0.83) psychological abuse. We averaged these two variables to obtain a single indicator of parental psychological abuse (score ranging from 0 to 102, with higher scores indicating more parental psychological abuse).

Physical abuse refers to violence toward the child by parents or other caregivers in the household, including attacks where implements such as belts or sticks are used, or punching or kicking occurs with the possibility of causing harm. The screening question for this section was “When you were a child or teenager, were you ever hit repeatedly with an implement (such as a belt or stick) or punched, kicked, or burnt by someone in the household?,” rated as 0 (no) and 1 (yes). Severity was determined by using four dichotomous items (0 = no, 1 = yes), measuring the intensity of the attack and its frequency (example item: “Did the hitting happen on more than one occasion?”). Thus, severity could range from 0 to 4, with higher scores indicating more severe physical abuse. We multiplied the obtained scores for each participant to obtain a single indicator of psychological abuse. However, because the distribution of this comprehensive score was highly skewed (>3) and to ensure an adequate distribution of cases for analysis, this variable was dichotomized with a score of 0 for absence of any episode of physical abuse and a score of 1 for presence of one or more of such episodes.

Sexual abuse refers to age-inappropriate physical contact or approach of a sexual nature by any adult to the child. Screening questions for this section were: (1) “When you were a child or teenager, did you ever have any unwanted sexual experiences?,” (2) “Did anyone force you or persuade you to have sexual intercourse against your wishes before age 17?,” and (3) “Can you think of any upsetting sexual experiences before age 17 with a related adult or someone in authority, e.g., teacher?” These questions were rated as 0 (no) and 1 (yes), with score ranging from 0 to 3 and higher scores indicating more sexual abuse during childhood. Severity was determined by using seven dichotomous items (0 = no, 1 = yes), measuring the degree and intrusiveness of sexual contact, the relationship of trust with the perpetrator, and the frequency and duration of the abuse (example items: “Was the other person someone you knew?,” “Did this person do it to you on more than one occasion?,” and “Did it involve sexual intercourse?”). Thus, severity could range from 0 to 7, with higher scores indicating more severe sexual abuse. We multiplied the obtained scores for each participant to obtain a single indicator of sexual abuse. However, because the distribution of this comprehensive score was highly skewed (>3) and to ensure an adequate distribution of cases for analysis, this variable was dichotomized with a score of zero for absence of any episode of sexual abuse and a score of one for presence of one or more of such episodes.

Depressive Experiences Questionnaire

The 66-item self-report Italian version of the DEQ (Blatt et al., 1976; Falgares et al., 2017b) was used to assess pathological personality traits. Despite its name, the DEQ measures stable personality traits which confer risk for the development of depression, but which do not measure acute depression (Mongrain and Zuroff, 1994; Zuroff et al., 2004). The DEQ yields factor scores for three primary factors: dependency, self-criticism, and efficacy. Within the DEQ dependency scale, it is possible to distinguish two subscales: dependence and relatedness (Blatt et al., 1995). For the purposes of this study, the third primary factor (i.e., efficacy) was not considered, while we used the two subscales of dependency, dependence (example item: “Without support from others who are close to me, I would be helpless”) and relatedness (example item: “I would feel like I’d be losing an important part of myself if I lost a very close friend”), and the self-criticism scale (example item: “I tend to be very critical of myself”). Items were scored on a 7-point Likert scale, ranging from 1 (strongly disagree) to 7 (strongly agree). Self-criticism was scored using the original factor scores of Blatt et al. (1976). Dependence and relatedness were scored using the scoring method of Blatt et al. (1995) by summing the items contained in the subscales (respectively, 10 and 8 items). The Italian version of the DEQ has good internal consistency and validity, similar to those of the original DEQ (Falgares et al., 2017b). In the present study, reliability as measured with the Cronbach’s α was 0.83 for self-criticism, 0.72 for dependence, and 0.79 for relatedness.

Suicidal History Self-Rating Screening Scale

The 16-item Suicidal History Self-Rating Screening Scale (SHSS; Innamorati et al., 2011) was used to assess propensity for suicide risk. Items were rated on a dichotomous scale (0 = no, 1 = yes). The SHSS assesses suicidal ideation (example item: “Have you ever thought about taking your own life?”), planning (example item: “Have you ever planned a way of taking your own life?”), or attempts (example item: “Have you ever tried to take your own life?”) both in the previous year and lifetime. Despite these different facets of suicide, a one-factor solution was obtained in the validation study of the scale (with a clinical sample), having a Kuder-Richardson-20 index of 0.95 and mean inter-item correlation of 0.53 (Innamorati et al., 2011). Another study with a non-clinical sample confirmed one-factor structure of the SHSS (Pompili et al., 2016). The SHSS has demonstrated good internal consistency and validity (Innamorati et al., 2011; Pompili et al., 2016). For these reasons, as well as due to analytical issues (see section “Descriptive Statistics and Preliminary Analyses”), a unitary score was used. Thus, items were summed to provide a score ranging between 0 and 16, with higher scores indicating higher propensity to suicide. For the present sample, Cronbach alpha was 0.87.

Procedure

The local psychology department’s ethics committees approved this study and all procedures were performed in accordance with the Italian Association of Psychology (2015) ethical principles for psychological research, inspired by the Declaration of Helsinki and its revisions (World Medical Association, 2001) as well as by the American Psychological Association [APA]’s (2010) ethics guidelines. Data were collected during class time at three Italian universities (in the cities of Palermo, Chieti, and Milan). After informing participants about the purpose of the research, the voluntary nature of participation and the anonymity of responses, students in each class were asked to participate in the study. More than 95% agreed to participate and written informed consent was obtained from all of them prior to collecting data in groups of 25–30 students in a large space in order to ensure anonymity. Trained Italian researchers collected the data in each university. Participants could withdraw at any time. All students were told to call the psychology departments for any further information about the research.

Statistical Analysis

We followed three main steps to conduct data analysis. First, we computed descriptive statistics for the key observed study variables including their prevalence in terms of moderate or marked levels as well as means and standard deviations, skewness and kurtosis indices, and minimum and maximum values of standardized scores. The latter descriptive analysis results allowed verification of the univariate normality of the distributions. When it was the case, non-normally distributed variables were transformed to improve normality and extreme outliers. Scores beyond | 3.29| standard deviations from the mean (Tabachnick and Fidell, 2013), were excluded from the analyses (not exceeding 5% of total participants including cases eliminated for having missing data). Furthermore, we used the Mahalanobis distance and the Mardia’s multivariate kurtosis coefficient to test the multivariate normality and identify other potential multivariate outliers. Then, the final descriptive statistics for the study variables were computed.

Second, we evaluated the associations of socio-demographic with the main study variables. Particularly, we conducted a multivariate analysis of variance (MANOVA) to examine whether participants’ scores for antipathy, neglect, psychological abuse, physical abuse, dependence, relatedness, self-criticism, and propensity for suicide differed based on region of university education (1 = North Italy, Lombardy; 2 = Central Italy, Abruzzo; 3 = South Italy, Sicily), gender (0 = male; 1 = female), SES (dummy coded: 0 = low-medium; 1 = medium-high); parents’ marital status (dummy coded: 0 = cohabiting; 1 = not cohabiting), parents’ education (dummy coded: 0 = at most one of parents with high school diploma; 1 = both parents with at least high school diploma), parental loss (as described in the section “Measures” this variable was dichotomized with 0 = no death of parents or separation from them for 1 year or more before age 17; 1 = at least death of one parent or separation from one parent for 1 year or more before age 17), and previous psychological counseling (0 = no; 1 = yes). We computed Pearson’s correlation coefficients to describe potential significant relations between age and the above-mentioned key study variables.

Third, after reporting bivariate correlations for the key study variables including the significant control demographic variables, we used structural equation modeling (SEM) to explore the mediating processes in the relation between different forms of childhood maltreatment and suicide risk in emerging adulthood. We initially presented the a priori model including the antecedent, mediating, outcome, and control variables as well as direct and indirect paths. Then, we carried out SEM analyses to test this model within Mplus 7.2 (Muthén and Muthén, 2014) using the maximum likelihood estimation method. All indirect effects were tested using a Bootstrap sample of 1000 for the 95% confidence intervals. To evaluate the model fit we used multiple criteria (see Hu and Bentler, 1999; Kline, 2010; Faraci and Musso, 2013): the chi-square (χ2) statistic, the comparative fit index (CFI; Bentler, 1990), the Tucker-Lewis index (TLI; also called the non-normed fit index or NNFI, Bentler and Bonett, 1980), the root mean square error of approximation (RMSEA; Steiger, 1990) and its 90% confidence interval (CI) (Browne and Cudeck, 1993), and standardized root mean square residual (SRMR; Bentler, 2006). Based on results from a Monte Carlo analysis, Hu and Bentler (1999) suggested that a reasonably good fit is supported when CFI and TLI values are close to or greater than 0.95, RMSEA values are close to or less than 0.06, and SRMR values are close to or less than 0.08. For the RMSEA 90% CI, values below 0.05 for the lower bound and below 0.08 for the upper bound suggest acceptable fit (MacCallum et al., 1996).

RESULTS

Descriptive Statistics and Preliminary Analyses

An initial data inspection showed that physical abuse, sexual abuse and the subscales of suicidal planning and suicidal attempts of SHSS presented a large number of observations equal to zero and were highly skewed (>3). This resulted in a not-positive definite covariance matrix. Thus, physical abuse and sexual abuse were dichotomized, while the three subscales of the SHSS were computed together to obtain a comprehensive score (for both choices, see section “Measures” for further details). Tables 1, 2 summarize the descriptive statistics. Both the prevalence and the mean scores of the key study variables generally confirmed the non-clinical nature of the sample. Antipathy, neglect, psychological abuse, and propensity for suicide were not normally distributed (Table 2) with skewness and kurtosis values >|1.00| (Curran et al., 1996; Kline, 2010) as well as maximum values of standardized scores >3.29 (as dichotomous variables, physical abuse and sexual abuse were excluded from these considerations). For these reasons, a transformation was applied for non-normal variables by computing the square root for each distribution as the best solution. After re-calculating descriptive statistics for the transformed variables, eight cases presenting extreme outlier standardized scores (>|3.62|, calculated as 3.29 plus a tolerance of 10%) were excluded from the sample. The new distributions showed adequate skewness and kurtosis values (see Table 2). Because less than 10% of respondents indicated experiences of sexual abuse, we excluded this variable from subsequent analyses because this small number continued to preclude meaningful results. Using Mahalanobis distance with p < 0.001, no cases were identified as multivariate outliers. However, Mardia’s multivariate kurtosis coefficient slightly exceeded the critical value. We detected five potential multivariate outliers. After performing the subsequent analyses without or with these cases, we found no effect on the pattern of results. Thus, we retained these five cases in the final sample.

TABLE 1. Prevalence of the key study variables, calculated as the percentage of participants exceeding the cut-off scores for moderate or marked levels.
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TABLE 2. Means, standard deviations, skewness, and kurtosis for the key study variables both in their original version and in their transformed version as well as including and excluding extreme outliers.
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We then examined the influence of the demographic variables (region of university education, gender, SES, parents’ marital status, parents’ education, parental loss, and previous psychological appointments) on the key study variables. The MANOVA resulted in a significant multivariate effect of gender, Wilks’ λ = 0.93, F(8,212) = 2.11, p = 0.036, η2 = 0.07. Univariate analyses of variance (ANOVAs) showed that gender had a significant effect on Dependence, F(1,219) = 4.23, p = 0.041, η2 = 0.02, and Relatedness, F(1,219) = 5.09, p = 0.025, η2 = 0.02. Females reported significantly higher levels of dependence and relatedness than did males. No significant multivariate effects were observed for region of university education, Wilks’ λ = 0.92, F(16,424) = 1.10, p = 0.35, η2 = 0.04, SES, Wilks’ λ = 0.95, F(8,212) = 1.46, p = 0.17, η2 = 0.05, parents’ marital status, Wilks’ λ = 0.99, F(8,212) = 0.22, p = 0.99, η2 = 0.01, parents’ education, Wilks’ λ = 0.98, F(8,212) = 0.60, p = 0.78, η2 = 0.02, parental loss, Wilks’ λ = 0.98, F(8,212) = 0.66, p = 0.72, η2 = 0.02, and previous psychological counseling, Wilks’ λ = 0.94, F(8,212) = 1.61, p = 0.12, η2 = 0.06. Furthermore, age was significantly and negatively related to dependence, r = -0.14, p = 0.015, and relatedness, r = -0.16, p = 0.007, but not to the other variables (see Table 2).

SEM Analysis of the Mediation Model

Based on the preliminary analyses, gender and age were used as control variables. Correlations between the key and control study variables are displayed in Table 3.

TABLE 3. Correlations for key and control study variables.
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To test our hypotheses, we used the a priori model presented in Figure 1. In view of our non-clinical sample, as suggested from literature (e.g., Bifulco et al., 2005) we considered antipathy and neglect as observed indicators of the latent variable lack of care. This variable as well as psychological abuse and physical abuse represented the antecedent variables influencing the outcome variable propensity for suicide, both directly and indirectly by the mediating role of dependence, relatedness and self-criticism. Gender was controlled for by allowing it to predict all the mediating and outcome variables as well as the latent variable lack of care (given the significant correlation with neglect, as shown in Table 2), while age was controlled by allowing it to predict only the mediating variables. The covariation within the antecedent variables, on one hand, and the mediating variables, on the other, was also allowed. This model had a good fit, χ2SB (13) = 21.96, p = 0.06, CFI = 0.99, TLI = 0.97, RMSEA = 0.05, RMSEA 90% CI = 0.00–0.08, SRMR = 0.02.
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FIGURE 1. The theoretical model of the study. Covariances, control variables, and their related paths are presented in light gray.



Standardized coefficients are shown in Figure 2. Gender was significantly associated with lack of care as well as dependence and relatedness, such that experienced lower levels of lack of care and higher levels of dependence and relatedness than males. Age was significantly and negatively related to the mediating variables such that older participants showed lower levels of dependence, relatedness, and self-criticism. Over and above these effects, direct effects showed that lack of care (factor loadings linked to antipathy and neglect were adequate) and psychological abuse were significantly associated with propensity for suicide and higher levels of self-criticism, but not with dependence and relatedness. Self-criticism, but not dependence and relatedness, was significantly related to propensity for suicide. Physical abuse was not significantly linked to mediating or outcome variables. In summary, these results revealed that there was evidence of significant mediating effects of self-criticism in the relationships between lack of care, psychological abuse and suicidality. Specifically, while controlling for gender and age, lack of care, and psychological abuse were not only directly but also indirectly and positively related to propensity for suicide via self-criticism (respectively, β = 0.08, p = 0.002, 95% CI = 0.030–0.140, and β = 0.04, p = 0.047, 95% CI = 0.001–0.071).
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FIGURE 2. Estimated structural equation model. Maximum likelihood standardized coefficients are shown. Solid lines represent significant pathways, dashed lines are non-significant. Covariances, control variables and their related paths are presented in light gray. ∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.001.



DISCUSSION

The current study examined whether self-criticism and dependence/relatedness mediated the relationship between different forms of childhood maltreatment and suicide risk in young adults. We found an association between lack of care (i.e., antipathy and neglect), psychological abuse, and suicide risk. Furthermore, self-criticism partially mediated this effect. No association was found between physical abuse and suicide risk. Finally, neither dependence nor relatedness mediated the relationship between different types of maltreatment and suicide risk.

Our results are consistent with prior studies reporting high correlations among experiences of hostility, rejection, humiliation and parental criticism and the development of a representation of the self that is characterized by feelings of low self-worth, shame, guilt, and propensity to adopt a punitive self-stance, as a consequence of an internalization of a highly critical family environment (Soffer et al., 2008; Kopala-Sibley and Zuroff, 2014; Baetens et al., 2015; Verrocchio et al., 2015). In a recent meta-analysis, Liu et al. (2017) found that emotional abuse had the strongest effect on suicidal behavior compared to other types of maltreatment. Glassman et al. (2007) found that people who experienced maltreatment during childhood including repeated insults, excessive criticism, or some form of physical abuse, may develop a self-critical cognitive style over time through internalizing the behavior of those who criticized and abused them, which may ultimately result in NSSI behaviors.

Finally, other studies found a relationship between emotional maltreatment and neglect and suicide attempts after controlling for other forms of abuse (physical and sexual abuse) among adults (de Araujo and Lara, 2016; Springe et al., 2016).

In sum, these findings suggest that the combined effect of specific forms of dysfunctional parental behavior (e.g., parental criticism and a lack of emotional and material support) and the development of rigid and dysfunctional negative self-schemas (e.g., self-criticism), may increase suicide risk (Wedig and Nock, 2007; Yates et al., 2008; Claes et al., 2012).

Despite Blatt et al.’s (1995) suggestion that there are two facets of the DEQ dependency factor, namely dependence and relatedness results show that these facets of dependency did not mediate the relationship between different types of adversities and suicide risk. According to published data (Soffer et al., 2008; Lassri and Shahar, 2012) this result indicates that dependency may be a relatively less maladaptive factor than self-criticism in that it may not be linked to childhood maltreatment or suicide risk. However, we should note that this is somewhat in contrast to other studies which have found dependency to be influenced by early childhood and adolescent parenting and peer relationships (e.g., Kopala-Sibley et al., 2012; Kopala-Sibley et al., 2015).

Regarding gender differences, it is important to note that the prevalence of females in our sample may limit the generalizability of findings to males. Nevertheless, results are consistent with previous studies (Blatt and Blass, 1996; Kuperminc et al., 1997; Henrich et al., 2000), showing that females scored higher on dependency and self-criticism than males. Furthermore, consistent with other studies (Dube et al., 2003; Puzia et al., 2014; Sachs-Ericsson et al., 2016), results indicate that males scored higher than females on neglect and antipathy. Finally, we found that older males and females showed lower levels of self-criticism and dependency. Indeed, several studies suggest a normative improvement in one’s sense of relatedness and self-definition across the life span, as evidenced by age-related decreases in both self-criticism and dependency (Kopala-Sibley et al., 2013).

This study has several limitations. First, suicidality is linked to depression, although we did not measure depression in the current study. Thus, it is possible that symptoms of depression may account for some of the relationships found here, such as the association between self-criticism and suicidality. Second, like most research in this area, the present study is a cross-sectional investigation. This makes it impossible to document any causal relationship of child maltreatment and pathological personality traits with suicide risk. Third, all measures were self-reported, which might have inflated associations due to shared method variance. Moreover, childhood maltreatment was investigated retrospectively. Therefore, data did not necessarily reflect the full complement of omissive and commissive behaviors experienced by participants. Finally, a limitation involves the homogeneity of our sample of participants (all undergraduate-level students and enrolled in courses of Psychology, where there is a high female prevalence). A community sample would have increased the variability and strengthened the applicability of the results to the general population. This also raises the issue of whether college students might be an inappropriate comparison group against a clinical population, given age and other differences between these groups.
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Although highly researched among veterans, the underlying mechanisms of suicidal ideation (SI) among former prisoners of war (ex-POWs), especially in the long-term, have rarely been investigated. Furthermore, while posttraumatic stress symptoms (PTSS) and loneliness have been individually associated with veteran SI, and both may be differentially implicated by captivity versus war traumas, the interplay between them has yet to be examined. Filling this gap, the current longitudinal study examined a hypothetical sequential model wherein war captivity, compared with combat-induced trauma, is implicated in worse PTSS, which is then implicated in worse loneliness and PTSS, which together may explain subsequent SI. Two groups of Israeli veterans of the 1973 Yom Kippur War, 163 ex-POWs and 185 matched non-captive veterans were assessed 18 (T1) and 30 (T2) years after the war. Analyses indicated that compared with war, captivity was implicated in worse PTSS, which was implicated in worse loneliness, and these worked in tandem to implicate SI. Loneliness, however, was not directly affected by the type of trauma, nor was its relation to SI linked to its implication in subsequent PTSS. These results may inform future research and clinical practice as the study underscores the importance of both PTSS and loneliness in ex-POWs’ long-term SI.
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INTRODUCTION

The study of suicide among military personnel and veterans is gaining prominence, as suicide rates among this population seem to be reaching epidemic levels worldwide [e.g., Ref. (1, 2)]. Suicidal ideation (SI), the contemplation of taking one’s own life, is a major risk factor for suicidal behaviors, suicide attempts, and suicide completions (3). Epidemiological reviews indicate that among the general population, 90% of unplanned and 60% of planned first suicide attempts occurred within 1 year of ideation onset (4), and approximately one-third of those who contemplate suicide will eventually also make a suicide attempt (5). Although SI does not appear to be more prevalent among veterans than among the general population (6, 7), when contemplations of suicide are translated into suicide attempts, these are more likely to result in death among veterans than among non-veterans (8). Investigating the underlying mechanisms of veteran SI is then imperative.

One major factor that puts veterans at risk for suicide is the emotional distress that military experiences foster [e.g., Ref. (9)]. The burden of coping with the aftermath of war, and particularly the pivotal role that posttraumatic stress disorder (PTSD) symptomatology plays in such coping efforts, may be cardinal for understanding the process linking war experiences to subsequent SI [e.g., Ref. (10)]. Former prisoners of war (ex-POWs) may be of particular interest in this respect because of the unique features of their trauma, which may implicate SI.

War Captivity, Its Aftermath, and Subsequent SI

War captivity is one of the most severe and malicious experiences known to man [e.g., Ref. (11)], and therefore it is considered to be one of the most traumatic (12). Captors often go to great lengths to break the captive’s spirit, utilizing multiple assaults on the individual’s physical and mental integrities, including torture, humiliation, deprivation, solitary confinement, and capricious cruelty. Studies consistently reveal that ex-POWs exhibit worse postraumatic stress symptoms (PTSS) and PTSD than non-captive combat veterans [e.g., Ref. (13)]. Moreover, compared with non-captive combat veterans, ex-POWs exhibit more chronic and protracted PTSS, greater levels of a late-onset of symptom manifestation, and fewer indicators of symptomatic resilience or recovery (14).

Among victims of war incarceration, SI may initially appear during captivity [e.g., Ref. (15)] and might persist or reappear following repatriation [e.g., Ref. (16, 17)]. Surprisingly, although one may expect the effects of trauma to subside over time, and thus also expect a decline in SI, research indicates that ex-POWs evince an increase rather than a decrease in SI as time progresses, and this increase is steeper than among non-captive veterans (18). Notwithstanding, the investigation of long-term SI among this population is scarce, and the underlying mechanisms of this phenomenon remain largely uninvestigated. In this study, we worked toward filling this gap.

Loneliness, SI, and PTSD

At the center of this study is the interplay between PTSD, on the one hand, and loneliness, which is typically defined as a cognitive discrepancy between the quantity or quality of relationships one perceives as having and those that are desired [e.g., Ref. (19, 20)], on the other hand. Both factors have been theoretically (21) and empirically associated with SI. The relation between PTSD and subsequent veteran SI has been demonstrated in several studies [e.g., Ref. (10, 22–24)], as was the relation between veterans’ SI with increased combat exposure, stigma, barriers to care, and decreased perceptions of social support (25).

The link between loneliness and SI is demonstrated in several contemporary models of suicide [e.g., Ref. (26–28)] and has been the subject of numerous empirical studies [for reviews, see Ref. (28, 29)]. Of particular note is Joiner’s interpersonal–psychological theory of suicide (28). According to this theory, the two primary contributors to SI are the subjective perception that one is a burden on his or her surrounding, and a sense of thwarted belongingness, which is constituted by loneliness. The theory’s potential utility in understanding veteran suicide has been gaining prominence [e.g., Ref. (30, 31)]. For instance, in a recent study among soldiers who had attempted suicide, Bryan and Rudd (9) found that over 62% of the sample felt lonely, isolated or abandoned 24 h before their suicide attempt. In the current study, we drew on this growing body of knowledge as our point of departure. However, we also diverged from its theoretical presuppositions in one important aspect.

While Van Orden et al. (28) view loneliness as a constituent of thwarted belongingness, with an emphasis on the latter, we view thwarted belongingness as one of several potential constituents of loneliness. Placing the emphasis on loneliness rather than belongingness, we underscore the need to view the sense of isolation that may beget veterans in a broader sense. A broader scope may enable the inclusion of modes of isolation that go beyond the lack of belongingness when considering post-war SI. The necessity of expanding the scope of investigation from thwarted belongingness to loneliness becomes clear as the multifariousness and polymorphic nature of the loneliness construct and the unique features of veterans’ and ex-POWs’ loneliness experiences are addressed.

The Multifariousness of Loneliness and Its Qualities among Veterans

Drawing on loneliness’ cognitive conceptualization presented above, the experience is typically considered as synonymous with perceived social isolation. It is under this conceptualization that loneliness’ detrimental ramifications and clinical significance have been established (32, 33), including its association with SI [e.g., Ref. (34, 35)]. Nevertheless, loneliness is multifarious and polymorphic in nature and may manifest itself in different forms [e.g., Ref. (36, 37)]. For instance, loneliness may imply a perceived absence of care, assistance, empathy, intimacy, or any other provision that a meaningful relationship may offer (38, 39). The different sources of loneliness may be implicated in distinct psychopathologies and suicide outcomes (40), and thus its specific form in any given context must be taken into consideration.

Studies suggest that military loneliness is different from civilian loneliness (41), and that veteran loneliness is different still (42, 43). Specifically, combat veterans may feel that they belong in the military, where their capabilities are valued, but at the same time feel alienated and estranged from civilian society [e.g., Ref. (44–46)]. Furthermore, veterans may feel lonely in the sense that no one back home shares their experience or can understand what they have been through—neither family and friends, nor society at large (42, 43). This phenomenon has been conceptualized as “experiential loneliness,” connoting the sensation of being undesirably alone with one’s experiences. In a similar vein, research has shown that often traumatized veterans’ most pressing reintegration challenges include interpersonal difficulties, particularly in overcoming the challenge of confiding or sharing personal thoughts and feelings with others, keeping up non-military friendships, and belonging in “civilian” society (47). Nevertheless, a lack of belongingness is but one of several facets of veterans’ stratified experience of loneliness (42, 48).

Captivity may result in even greater degrees of loneliness than combat. First, isolation is often an inherent part of captivity. POWs spend protracted periods of time in solitary confinement, awaiting the unknown while anticipating unavoidable torture (49). Furthermore, a large portion of the traumatic experience of captivity occurs in the interpersonal domain. For instance, Laub and Auerhahn (50) underscore the experience of failed empathy—a person’s capacity to ignore the suffering of another and deliberately inflict it—as a central element of torture that impedes interpersonal connections thereafter. According to betrayal trauma theory (51, 52), interpersonal betrayals of basic human conduct exacerbate the effect of traumatic experiences and further hinder survivors’ capacity to trust others. Thus, not only is the POWs’ trauma typically considered to be more severe than that of non-captive combat veterans but due to the interpersonal aspects of captivity ex-POWs are also susceptible to additional interpersonal impediments, particularly insecure attachment orientations and loneliness (53–55). Similarly, recent research among incarcerated populations has indicated that past traumas may be implicated in more loneliness and less perceived social support (56).

This may be particularly the case with PTSD, the symptoms of which may include “feelings of detachment or estrangement from others” [(57), p. 272]. Indeed, Veterans’ PTSD has been found to hinder intimate relations [e.g., Ref. (58)] and potentially impede interactions among family [e.g., Ref. (59, 60)] and friends (61). Among ex-POWs, impediments to marital satisfaction were significantly associated with PTSD after repatriation, and this association was mediated by the loneliness related to their PTSS (62). Nevertheless, to the best of our knowledge, the mutual effects of PTSD and loneliness in relation to SI have not been investigated in this population.

This dearth is especially pertinent due to the findings suggesting that the association between loneliness and PTSS may be reciprocal and bidirectional (63, 64). Particularly, this reciprocal relation may be rooted in the consistent finding that the lack of social support after a traumatic episode is among the strongest risk factors for the development of PTSD (65, 66). According to Rook (67), social support and loneliness are two sides of the same coin and must be studied together. Conversely, a study among combat veterans suggests that social support may mitigate PTSD only if it also counters the veterans’ loneliness (68). This suggests that loneliness may underlie PTSS as well as contribute to its maintenance (64). Investigating the interplay between captivity trauma, loneliness, and PTSS may therefore be pertinent when trying to understand the underpinnings of ex-POWs’ SI. Altogether, it would seem that a more severe man-made traumatic experience (e.g., captivity vs. war) may be implicated in more severe PTSS or PTSD, more loneliness, and more SI. Therefore, in this study, we set out to examine the relations between these three factors.

The Current Study

Drawing on our former investigations with this cohort (16, 62), we hypothesized that ex-POWs would evince higher PTSS, more loneliness, and more SI than non-captive veterans (H1). Furthermore, we hypothesized a sequential mediation model (H2), wherein the type of trauma (i.e., captivity vs. combat) was expected to contribute to the prediction of PTSS (H2a), which was expected to contribute to the prediction of the severity of loneliness (H2b), which was expected to contribute to the prediction of subsequent PTSS (H2c) and SI (H2d).

MATERIALS AND METHODS

Participants and Procedure

This study is part of a longitudinal study among Israeli ex-POWs and comparable control veterans from the 1973 Yom Kippur War [for full details, see Ref. (14)], with assessments in 1991 (T1), 2003 (T2), and 2008 (T3). The ex-POWs fell captive during combat and were either held captive in Egypt for 6 weeks or in Syria for 8 months, approximately. The control group was matched for military assignment, unit and military duty as well as for scores on military performance prediction tests administered when first drafted. For this study, because loneliness was assessed only at T1, we used data only from that measurement and the following one (i.e., T1 and T2). At T1, assessment took place at a centrally located hospital, and at T2 questionnaires were administered at the participants’ homes or other locations of their choice. Participants’ informed consent was obtained. The ethics committees of the IDF and Tel Aviv University Institutional Review Board approved the study.

According to the Israeli Ministry of Defense, 240 soldiers in the IDF land forces were taken prisoner in the 1973 Yom Kippur War. Of the 240 ex-POWs, 164 ex-POWs participated at T1 (68.33% participation rate). At T2, 10 could not be located or refused to participate—4 were deceased and 6 could not participate due to mental deterioration—of the remaining 144, 103 agreed to participate at T2 (71.5% participation rate).

The control group consisted of 185 participants at T1 (out of 280 who were identified via the IDF computerized data banks). At T2, 41 of these could not be located, and 1 was deceased. Of the remaining 143 controls, 106 agreed to participate (74% participation rate).

Handling Missing Data

To decide whether the data were missing at random (MAR), we conducted analyses of differences between these groups in all variables using Little’s Missing Completely at Random test (69). The analysis revealed that the data were not MAR, χ2 (45) = 76.076, p = 0.003, as the mechanism was shown to be related to the observed data (MAR). Under the erroneous assumption of MAR, missing data are proven to be better handled with maximum likelihood (ML), this method was therefore utilized in this study. Compared with conventional methods such as arithmetic mean, listwise, or pairwise deletion, and given the longitudinal design of this study, ML method is recommended as an optimal method for computing missing data to avoid bias [e.g., Ref. (70)]. This method uses all the available relevant data for each participant as well as over time because missing information can then be recovered from earlier or later waves. We, therefore, used the data of those who participated in the first wave as an anchor for data completion. The final sample after data completion included 163 ex-POWs and 185 controls.

Measures

Suicidal Ideation

Suicidal ideation was assessed using two items from the Symptom Checklist-90 (71). The two items were as follows: (a) “thoughts about ending your life” and (b) “thoughts about death.” Participants were asked to indicate how frequently they experienced each symptom during the last 2 weeks on a 5-point scale (0 = not at all and 5 = very much). Due to the strong correlations between the two items (r = 0.56), we calculated the mean score of the two items as an SI index. The use of two items as indicators of SI is commonly utilized in the literature [e.g., Ref. (18, 72–74)]. Moreover, the use of a single item as well as two items for assessing SI has been compared with the utility of the gold standard for measuring SI [i.e., Scale for Suicide Ideation (75)] and was empirically established as a valid method of SI assessment (76).

PTSD and PTSS

Posttraumatic stress disorder inventory (PTSD-I; 77, 78) was used to measure PTSS. This instrument is based on the PTSD criteria in the DSM-IV (79), which was the standard at the time the research commenced. The questionnaire consists of 17 statements describing different expressions of PTSD following war. Items comprised of following three subscales: intrusion, avoidance, and arousal. The scale was found to have high convergent validity when compared with diagnoses based on structured clinical interviews, reaching 85% agreement (77, 78). Respondents were required to rate each statement according to the frequency they experienced it during the last month. Ratings appear on a 4-point scale ranging from “never” to “very often.” The total score for the scale was computed based on the total number of symptoms endorsed. In this study, the PTSD-I was found to have high internal consistency [α(T1) = 0.90, α(T2) = 0.95].

Loneliness

UCLA Revised Loneliness Scale (80) was used to measure loneliness. The scale consists of 20 items—10 reflecting satisfaction with social relationships and 10 reflecting dissatisfaction. The questionnaire targets perceived social isolation and connectedness in three main domains: general or intimate isolation (e.g., “I feel isolated from others”), relational disconnectedness (e.g., “There are people who really understand me”), and collective disconnectedness [e.g., “I have a lot in common with the people around me” (36)]. Participants were asked to indicate how often they experienced these feelings on a 4-point Likert scale (0 = not at all, 3 = very often). The scale has high internal reliability (α = 0.94) and concurrent and convergent validity (80). The total score is the sum of all items after reversing the positively worded items (maximum score is 60). High scores reflect more feelings of loneliness. The scale possesses good psychometric properties, in both its English (80) and Hebrew [e.g., Ref. (64)] versions. In this study, high internal consistency was found (α = 0.88).

RESULTS

Demographics and PTSD

Former prisoners of war and controls did not differ in age, education, or income. At T2, the mean age of the participants was 53.4 (SD = 4.4), and mean years of schooling was 13.94 (SD = 3.45). Regarding income, 17% reported their income as lower than the average, 24% as average, 38% as slightly higher than average, and 21% as much higher than average. Significantly more ex-POWs (N = 23 of 99, 23.2%) met the DSM-IV symptom criteria for PTSD 30 years after the Yom Kippur War than non-POW controls (N = 4, 3.8%) (N = 205, χ2 = 16.70, df = 1, p < 0.001).

To assess the differences between ex-POWs and controls, we conducted t-test analyses for independent groups. As hypothesized (H1), results indicated that the ex-POW group scored significantly higher than controls on SI at T2 (M = 0.75, SD = 0.84, and M = 0.30, SD = 0.44, respectively; t(237) = 6.15, p < 0.001), loneliness at T1 (M = 18.79, SD = 10.43, and M = 15.80, SD = 9.59, respectively; t(346) = 13.27, p < 0.01) as well as PTSS at T1 (M = 3.48, SD = 4.50, and M = 1.85, SD = 2.90, respectively; t(269) = 3.98, p < 0.001) and T2 (M = 9.01, SD = 5.01, and M = 3.80, SD = 3.71, respectively; t(295) = 10.90, p < 0.001).

Sequential Mediational Model

To test our hypothesized mediation model, we conducted a sequential mediational model assessment using SPSS macro PROCESS [Model 6 (81)] with 95% bias corrected confidence interval based on 5,000 bootstrap samples. Study group (ex-POWs = 1, controls = 0) served as the independent variable. PTSS at T1, loneliness at T1, and PTSS at T2 served as the mediators; SI at T2 was the outcome variable. Throughout the analysis, we controlled for the effect of SI at T1 on SI at T2.

As hypothesized (H2), the analysis yielded a significant model, F(5, 343) = 115.53, p < 0.001, R2 = 0.57 (see Figure 1), wherein the direct effect of captivity on SI at T2 was not significant when all of the mediators and hypothesized indirect effects were entered into the model. Notably, three indirect effects were found to be significant (see Table 1). First, we found a single 1-step mediation, wherein captivity indirectly affected PTSS at T2, which was then related to higher SI at T2. In other words, ex-POWs’ higher levels of PTSS, compared with controls, were related to increments in SI over time. In addition, we found two 2-step mediations. Captivity indirectly affected SI at T2 via PTSS and loneliness at T1. In other words, among ex-POWs, higher PTSS at T1 predicted higher loneliness cross-sectionally; loneliness predicted an increase in SI at T2. In the second 2-step mediation, captivity indirectly affected SI at T2 via PTSS at T1 and T2. Meaning that among ex-POWs, there were higher levels of PTSS at T1 that resulted in higher PTSS at T2; this was related to higher SI at T2. The remaining indirect effects were non-significant (Table 1). The ratio of indirect effects to total effects supported the results, thus indicating that the indirect effects identified in the analysis contributed significantly to the entire total effect.


[image: image1]

FIGURE 1 | Statistical model of the sequential meditational model for the prediction of SI. Note: Study group is a dummy-coded variable (0 = controls veterans; 1 = ex-POWs); PTSS, posttraumatic stress symptoms; SI, suicide ideation; ex-POWs, former prisoners of war; SI at T1 is a covariate; coefficients are unstandardized; dashed lines represent non-significant paths; *p < 0.05, **p < 0.01, and ***p < 0.001.



TABLE 1 | Bootstrapped point estimates for direct and indirect effects for predicting suicidal ideation.
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DISCUSSION

In a previous study, we found that captivity was linked to SI via PTSS (18). Building on this, we set out to investigate whether this effect may be better understood when the interplay between ex-POWs’ PTSS and their post-repatriation loneliness are considered (H2). Results mostly confirmed our hypotheses, indicating that not only was captivity implicated in higher rates of SI, compared with war participation, but also the direct relation between captivity and SI at T2 was ostensibly nullified (i.e., non-significant) once PTSS and loneliness were taken into account. Specifically, we found indirect paths between captivity and SI through PTSS at T1 (18 years after the war), PTSS at T2 (30 years after the war), and the stability of PTSS across these two time points. We found an additional indirect path running through loneliness that was related to PTSS at T1. Nevertheless, our hypothesis that the link between captivity and subsequent SI would be explained by variations in loneliness, which are directly related to the type of trauma (i.e., captivity vs. combat), was not supported by the findings. In addition, our hypothesis that the link between captivity and subsequent SI would be explained by the link between loneliness and subsequent PTSS was not supported by the findings.

The finding that PTSS play a pivotal role in veterans’ posttraumatic SI is consistent with previous studies [e.g., Ref. (10, 23)]. Furthermore, the finding that ex-POWs exhibited more SI than non-captive veterans as a result of their posttraumatic reactions, supports the argument that different traumatic experiences give rise to different posttraumatic reactions (82). Extreme man-made traumas, such as captivity and torture, may be implicated in worse suicidal behaviors and ideations due to the nature of the precipitating event and its implications both for symptom manifestation and social connectedness. This finding is also consistent with studies indicating that interpersonal traumas are implicated in worse psychological consequences [e.g., Ref. (83)], less favorable interpersonal bonds [e.g., Ref. (84)], more suicide attempts [e.g., Ref. (85)], and higher degrees of SI [e.g., Ref. (86)] than non-man-made traumas (e.g., natural disasters).

The main contribution of this study, however, is that loneliness may play an important role in ex-POWs’ SI. This finding adds further support for one of the primary tenets of the interpersonal–psychological theory of suicide (27, 28) and provides further evidence for its application to veteran populations (31). That is, these findings imply that in order to understand post-captivity SI it may be paramount to consider the impediments to interpersonal connectedness, to which both captivity and subsequent PTSS may give rise.

Notably, the analysis revealed that SI at T2 was not explained by variances in loneliness that relate to variances in trauma type (i.e., captivity and non-captivity). Rather, the impact of trauma type on SI was explained only via its implication in PTSS, and the effect that PTSS had on loneliness. To understand this sequential effect, it is important to realize that loneliness is not merely another burdening experience but may also inhibit adaptive coping. This is because loneliness may entail maladaptive cognitions concerning other people and their intentions. Studies across phylogeny, underscore that loneliness is associated with increased awareness of social cues of potential rejection (32, 87, 88) and may be associated in reduced perceptions of social support after trauma (56). Applied to this study, it may be suggested that ex-POWs suffer from more PTSS than non-combatants, which is a burden by its own merit. Yet, due to the interpersonal nature of captivity trauma, ex-POWs often endorse maladaptive approaches toward interpersonal relationships (53, 54); and thus may be less likely to perceive others as potential support resources. The isolation embedded in the conviction that they must cope alone may give rise to hopelessness, which itself is a strong predictor of SI [e.g., Ref. (89, 90)] as well as suicide (91).

Arguably, veterans are lonely first and foremost in the sense that their experiences are theirs alone and cannot be adequately articulated and shared with others (48). Conversely, veterans may perceive themselves as being inherently different than civilians on the basis of their experiences in the war (45, 92, 93), thus thwarting belongingness and fostering alienation upon homecoming (44). This may be the case for non-captive veterans and ex-POWs alike (43). It may also explain why the difference in loneliness rates between the two study groups, while evident, was not explained by the traumatic experience alone, but rather by the PTSS it fostered. Indeed, veterans may also be lonely in the sense that they are convinced that they must cope alone with their traumatic past and posttraumatic present (48). Hence, as the psychological burden accumulates with the manifestation of PTSS, they may become lonelier, as the current findings suggest. Ultimately, when traumatic and posttraumatic burdens must be carried alone, one may wish to escape, and death by suicide may seem like an appealing way out.

As a whole, the co-manifestation and interaction of PTSS, loneliness, and SI may be related to a phenomenon that runs like a thread through these three elements, namely, mental pain. PTSS are diagnostically acknowledged as being tormenting and debilitating (57). Loneliness is depicted as an unbearably painful experience and has recently been found to share the same neural infrastructure as physical pain (94). Finally, mental pain and the desire to avoid it are prominent factors in all comprehensive theories of suicide (95) and their role in SI initiation is all but a consensus. Put otherwise, the nucleus of ex-POWs’ current torment and pain is constantly traced back to the trauma and its aftermath: the nightmares, the intrusive thoughts, the hypervigilance, the incapacity to reintegrate into civilian society and the sense of alienation this fosters, the conviction that one must cope alone, and the desire to put an end to all of this via suicide, are all attributed to the same painful origin—the time in incarceration and the torture it entailed, which have ultimately hindered future perceptions of interpersonal relationships. Hence they all come together to explain ex-POWs’ posttraumatic SI.

Clinical Implications

This bears several important clinical implications. First, the centrality of PTSS in posttraumatic SI suggests that ex-POWs who suffer from PTSS should be assessed for SI, and that preventing SI among this population may require addressing their PTSS in therapy, as other studies have previously suggested (10). Moreover, clinicians may do well to assess and treat interpersonal impediments among ex-POWs and strive to uncover whether these are associated with SI and suicide plans. It has been argued that preventing suicide involves an empathic understanding as to the circumstances that have brought the person to the edge, thus breaching the suicidal person’s loneliness (96). Since the detachment at hand may be first and foremost of an experiential nature (43), clinicians might wish to employ intersubjective approaches (97, 98), which are oriented toward apprehending the subjective experience of the trauma survivor as fully as possible; or interpersonal psychotherapy [e.g., Ref. (99)], which has been found to be efficacious for treating PTSD (100). These may increase ex-POWs’ capacities to draw on social resources as they cope with their posttraumatic aftermaths. Alternatively, it may be useful to initiate group-therapy interactions. Indeed, by connecting veterans with other veterans they come to learn that they are not alone and that there are others who are also dealing with the trials and tribulations germane to such traumas [e.g., Ref. (101)]. Moreover, the commonality found in groups (e.g., the mutual understanding of the traumatic and posttraumatic experiences) may somewhat alleviate veterans’ isolation as it relieves them of their burdening secrets (12). These interventions may ultimately reduce ex-POWs’ SI by addressing both the trauma and the loneliness at its infrastructure, and thus, hopefully reduce death by suicide among this population.

Study Limitations and Future Directions

The findings in this study must be interpreted in the context of several limitations. First, the sole use of self-report measures, especially for the assessment of SI, may be subjected to reporting bias. Furthermore, the use of two items to assess SI, while common in the literature and deemed valid when compared with well-validated measures of SI (76), is nevertheless limited in its capacity to account for the richness and variability of the phenomenon. Future studies may do well to use better, and if possible objective, assessment tools.

Second, the long periods between measurements and between the first point of measurement and the end of the war, as well as the measurement of loneliness only in the first wave, may have impeded our ability to draw definitive conclusions concerning the causal and temporal relation between the study variables. Future longitudinal efforts must then be undertaken to further substantiate the preliminary yet important findings of this study. Specifically, future studies should investigate the causal relations between PTSD and loneliness, and between both phenomena and subsequent SI. More generally, since there is a striking dearth of loneliness focused trauma research, the finding that loneliness may add to the explained variance in SI beyond that which is explained by either the trauma or its subsequent psychopathology, may set the stage for more comprehensive investigations of this deleterious phenomenon and its contextualized posttraumatic manifestations.
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Objective: In the last decades, increasing attention has been paid to examining psychological resources that might contribute to our understanding of suicide risk. Although Emotional Intelligence (EI) is one dimension that has been linked with decreased suicidal ideation and behaviors, we detected several gaps in the literature in this area regarding the research designs and samples involved. In this research, we aimed to test a mediator model considering self-report EI, psychological distress and suicide risk across samples adopting both cross-sectional and prospective designs in two independent studies.

Method: In Study 1, our purpose was to examine the potential role of psychological distress as a mediator in the relationship between self-report EI and suicide risk in a community sample comprised of 438 adults (270 women; mean age: 33.21 years). In Study 2, we sought to examine the proposed mediator model considering a 2-month prospective design in a sample of college students (n = 330 in T1; n = 311 in T2; 264 women; mean age: 22.22 years).

Results: In Study 1, we found that psychological distress partially mediated the effect of self-report EI on suicide risk. More interestingly, findings from Study 2 showed that psychological distress fully mediated the relationship between self-report EI and suicide risk at Time 2.

Conclusion: These results point out the role of psychological distress as a mediator in the association between self-report EI and suicide risk. These findings suggest an underlying process by which self-report EI may act as a protective factor against suicidal ideation and behaviors. In line with the limitations of our work, plausible avenues for future research and interventions are discussed.

Keywords: emotional intelligence, psychological distress, suicide risk, mediator model, prospective design

INTRODUCTION

In the last decades, the literature on individual differences regarding health and well-being has been expanding rapidly, thereby leading to a large body of research on psychological resources associated with mental health outcomes [e.g., (1, 2)]. Emotional Intelligence (EI) is one dimension that has shown robust associations with health-related outcomes (3), thereby constituting a particularly relevant topic in psychiatric research (4).

Two main theoretical approaches are found to build the framework for this construct: trait EI and ability EI. These views play a major role in the assessment of EI together with its training [for a review, see e.g., 5)]. In fact, there is a growing consensus in distinguishing three main construct-method pairings considering the model of EI: self-report mixed EI tests, performance-based ability EI instruments and self-report ability EI tests (6, 7). On the one hand, models of trait EI define this construct as a personality trait regarding the person's tendency to manage his or her emotional states (8). Therefore, researchers following this approach tend to use self-report mixed EI instruments. On the other hand, ability EI is referred to as a set of abilities that allow people to effectively deal with emotions (9).

According to the ability model proposed by Mayer and Salovey (10), EI is defined as “the ability to perceive accurately, appraise, and express emotion; the ability to access and/or generate feelings when they facilitate thought; the ability to understand emotion and emotional knowledge; and the ability to regulate emotions to promote emotional and intellectual growth” (10). Thus, the ability EI approach suggests implications on EI training as emotional abilities might be more susceptible to being developed and learned (9). Following the ability model of EI, performance-based ability EI tests are often used together with instruments referred to as self-report ability EI tests. In line with previous studies (11), a widely used self-report ability EI measure (i.e., Wong and Law Emotional Intelligence Scale) was chosen because it is relatively short, reliable and easy to administer. Besides, this instrument provides unique access to emotional-affective processes given by self-report ability EI tests.

EI and Suicide Risk

While suicide is considered as a public health concern because of its alarming prevalence, suicidal thoughts and behaviors represent significant indicators of suicide risk (12). In this sense, the phenomenon of suicide has been argued as a continuum [e.g., (13)]. In addition, two populations have received particular attention in psychiatric research regarding the leading prevalence of deaths caused by suicide in both populations (12, 13). On the one hand, community samples constituted of middle-aged adults are required to deal with psychosocial events (e.g., loss of job, marriage, or relationship breakdown or financial stress) that are linked to increased suicide risk in this age group (14, 15). On the other hand, college students constitute a population at high risk of suicidal thoughts and behaviors (16). As some authors have argued, the university context represents a key transitional period often perceived as a stressful time of change, thereby influencing students' suicidal thoughts and behaviors (13).

Because the perceived ability to deal with affective information has been highlighted as a relevant factor regarding health and well-being indicators [e.g., (7, 17)], it is not surprising that findings from several studies have reported significant associations between self-report ability EI and suicide risk. For instance, Abdollahi et al. (18) found that self-report ability EI buffered the association between perceived stress and suicidal ideation among depressed adolescent inpatients. In this context, Abdollahi and Talib (19) argued the protective role of self-report ability EI against suicidal ideation because of its negative associations with rumination processes. Similar findings have been found on the relationship between self-report ability EI and suicide risk indicators among college students (20, 21) and community samples (22). With respect to performance-based ability EI tests, similar results have been reported in a study with adolescents (23). More recently, Paradiso and colleagues used a well-known performance-based ability EI test (i.e., Mayer-Salovey-Caruso Emotional Intelligence Test; MSCEIT, Version 2.0) in a study with a clinic sample of veterans (24). Findings showed that suicidal thoughts were linked to lower emotion processing. As noted above, existing literature on EI and suicide has focused on the ability model of EI using both self-report ability EI tests and performance-based instruments. In sum, there is a growing body of research suggesting that the manner in which people deal with emotional information contributes to an explanation of suicide risk.

Psychological Distress as a Potential Mediator Between EI and Suicide Risk

In identifying risk factors linked with suicidality, impaired mental health constitutes identifiable vulnerabilities that increase the likelihood of suicide [e.g., (12, 25)]. In this context, prior research has reported the predictive validity of psychological risk factors on suicide risk among college students [e.g., (16)] or community samples [e.g., (26)]. Finally, the deleterious impact over time of psychological symptomatology on suicidality has been reported (27).

A broad association between EI and psychological distress indicators suggests that the perceived ability to deal with emotions is linked to individuals' psychological adjustment and adaptation [e.g., (2, 3)]. In addition, EI has been found to be involved in psychological distress processes beyond the influence of personality traits (4, 28). According to the EI framework, emotionally intelligent individuals manage their emotions in a better way than those with lower EI (5). Consequently, people with higher EI tend to adopt more adaptive regulatory strategies that are, in turn, negatively associated with negative affect and psychological distress [e.g., (29)]. Conversely, emotion dysregulation is considered a factor contributing to affective vulnerabilities that are in the basis of suicide risk (12, 30) and nonsuicidal self-injury (31). This latter risk factor has shown robust associations with increased desire for, and capability of, suicide across samples (32).

Even though researchers have focused efforts on identifying the buffering role of emotional abilities in understanding the associations between psychological risk factors such as perceived stress or depression (18, 21) and increased suicide risk, no study has examined a mediator model beyond the direct associations between these variables. In other words, there is a need for research to delineate the mechanisms through which EI might act as a protective factor to reduce suicidal thoughts and behaviors (33).

Purpose of the Present Research

As noted above, we found several gaps in the literature on EI and suicide risk that motivate our work. First, although EI is negatively related to suicide risk, the mechanisms by which EI relates to suicidal thoughts and behaviors remain unclear. Second, most of studies examining self-report EI and suicide risk indicators relied on adolescent and college student samples [e.g., (20, 21)]. Thus, studies examining the associations between EI and health indicators in more heterogeneous samples are needed to confirm the validity of these results (17, 34). Finally, current findings in the literature on EI and suicide risk share a limitation derived from the use of cross-sectional designs. In short, previous studies have failed to capture change over time and left the question of causal direction unanswered. Therefore, the findings from prospective studies may provide clarity on causal mechanisms between EI and suicide risk (22, 33). Besides, analyzing EI at Time 1 with reported suicidal ideation and behavior at Time 2 offers a more stringent test of the impact of EI on suicide risk. Moreover, this prospective design can reveal the existence of stable relationships that might not be detected when constructs are measured at only one point in time.

To begin to fill these gaps, the objective of the present work was threefold. First, we aimed to examine the associations between self-report EI, psychological distress and suicidal thoughts and behaviors in two different populations (community sample and college students) to confirm the generalizability of our results. Second, we aimed to examine whether psychological distress would mediate the relationship between self-report EI and suicide risk. Third, we analyzed the proposed mediator model considering both cross-sectional and prospective designs in two independent samples.

We undertook two studies aiming to achieve the above-described objectives. Based on prior research, we expected that: (a) direct associations would exist between self-report EI, psychological distress and suicide risk, and (b) psychological distress would operate as a mediator of the relationship between self-report EI and suicide risk. In Study 1, we explored this proposed mediator model in a community sample. In Study 2, we aimed to verify prospectively the proposed model in a sample of college students, that is, taking a temporal mediation approach to examine the effects of self-report EI on Time 2 suicide risk over a 2-month period. Our proposed mediator model is shown in Figure 1.
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FIGURE 1. Proposed model of the role of psychological distress in explaining the relationship between emotional intelligence to suicide risk.



STUDY 1: MATERIALS AND METHODS

Participants and Procedure

A convenience sample of 438 Spanish speaking adults (270 women; 61.60%) living in southern Spain took part in this study. The ages of participants ranged from 17 to 62 years, with a mean of 33.21 years (SD = 11.68). The marital status of the participants was: 57.3% single, 27.9% married, 7.5% separated/divorced, 1.8% widow/widower and 4.8% coupled. Three subjects did not indicate their marital status.

Participants were recruited with the help of psychology students at University of Malaga. In this sense, respondents were invited to participate through a snowball sampling technique via the researchers' and undergraduates' personal and professional contacts. These students were given copies of the surveys and received instructions from the teaching staff regarding how to administer the questionnaire correctly. Overall, participants were aware that by completing the questionnaires they were providing informed consent to use this data in the present research. No financial compensation was offered to the subjects for their participation. Common inclusion criteria were being aged above 18 years old at the time of this survey and willingness to participate in the research. Exclusion criteria were illiteracy in Spanish and not being interested at participating in filling in the individual, confidential and voluntary questionnaire. Participants received oral and written information about the aims of the study and were fully informed about the anonymity and the voluntary nature of the research so that potential coercion was avoided. Most importantly, it was made clear that they could stop participating in case they got distressed filling in the questionnaire. Once the participants completed the questionnaires at home, the students returned them to the teaching staff for statistical processing. The questionnaires included written information on the main purpose of the study and standard instructions on how to complete the tests. Completing the surveys lasted 15 minutes on average. In addition to sociodemographic data (age, gender and marital status), the questionnaires included well-validated scales assessing the main study variables.

Measures

To assess for self-report EI we used the Wong and Law Emotional Intelligence Scale [WLEIS; 35)]. This instrument assesses four dimensions: self-emotion appraisal, other-emotion appraisal, using of emotion, and regulation of emotion (e.g., “I am quite capable of controlling my own emotions” and “I always encourage myself to try my best”). This scale consists of 16 items rated on a 7-point Likert-type scale ranging from 1 (strongly disagree) to 7 (strongly agree). This instrument elicits a global self-report EI score, with higher scores indicating higher self-report EI levels. Therefore, we combined the subscales into a global self-report EI measure as in previous studies (22, 36). This version of WLEIS has been proven to have good validity and reliability in Spanish populations [e.g., (22)]. In this study, Cronbach's alpha for WLEIS was 0.91.

Psychological distress was assessed using the Spanish version of the short-form Depression Anxiety and Stress Scales [DASS-21; (37, 38)]. This self-report instrument assesses psychological symptoms in the past week through a Likert-type scale (e.g., “I couldn't seem to experience any positive feelings at all” and “I felt I was close to panic”). Each item is rated on a 4-point scale, with “0 = did not apply to me at all” to “3 = applied to me very much, or most of the time.” We combined the subscales into a global psychological distress measure as in previous studies (39, 40). Hence, scores on the three subscales were summed, with scores coded so that higher scores showed higher psychological distress. The Spanish version of the DASS-21 has shown satisfactory psychometric properties in previous studies with community samples (34) and college students (38). Cronbach's alpha was 0.92.

Suicidal thoughts and behaviors were assessed with the Suicidal Behaviors Questionnaire-Revised [SBQ-R; (41)]. The SBQ-R consists of four items that assess different dimensions of suicidality: lifetime suicidal ideation and attempts (e.g., “Have you ever thought about or attempted to kill yourself?”), frequency of suicidal ideation in the past year (e.g., “How often have you thought about killing yourself in the past year?”), communication of suicidal behavior (e.g., “Have you ever told someone that you were going to commit suicide or that you might do it?”), and self-reported likelihood of future suicidal behavior (e.g., “How likely is it that you will attempt suicide someday?”). SBQ-R items are scored on a Likert-scale ranging from 0 or 1 (never) to 5 (very often) or 6 (very likely) so that higher scores indicate greater suicidal behavior. Items scores were summed to obtain a total score. For this study, the SBQ-R was professionally translated from English into Spanish using the back-translation method. The Spanish version of SBQ-R has shown adequate reliability in prior research (22). Cronbach's alpha was 0.79.

Statistical Analyses

SPSS 22.0 was used to analyze the data. First, we conducted Pearson correlation analyses to test whether self-report EI was associated with the proposed mediator (psychological distress) and outcome variable (suicide risk) in the hypothesized directions. Following Cohen (42), the correlation coefficients of 0.10, 0.30, and 0.50 represent small, medium and large effect size, respectively (42). Second, mediation analysis was conducted using the procedures recommended by Hayes (43) with total score of self-report EI as the independent variable (IV) and suicide risk as the dependent variable (DV). Psychological distress was tested as the mediator variable (MV) (43). In order to rule out the possibility that associations between self-report EI and suicide risk could be confounded by socio-demographic factors, age and gender were included as covariates.

Bootstrapping with 5,000 resamples was used in order to obtain parameter estimates for both total effect model and indirect effect model. In addition, we used the 95% bias-corrected confidence interval. If the interval does not contain a zero, then the indirect effect is considered statistically significant (p < 0.05). Mediation analysis was conducted with the Hayes macro PROCESS (43).

Results

Descriptive statistics and Pearson correlations are reported in Table 1. All of the measures were significantly associated. As predicted, self-report EI scores showed significant negative correlation with psychological distress (r = −0.42; p < 0.01). Moreover, self-report EI was found to be correlated with suicide risk in the expected direction (r = −0.32; p < 0.01). Finally, psychological distress and suicide risk were positively related (r = 0.33; p < 0.01). According to Cohen's standard (42), the effect sizes of the correlations between self-report EI, psychological distress and suicide risk were medium.


Table 1. Descriptive statistics and bivariate correlations among the study variables in Study 1.
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The results of the mediation analysis are summarized in Table 2. First, after controlling for age and gender, self-report EI was found to be significantly and negatively related to suicide risk (B = −0.90, S.E. = 0.13, t = −7.18, p < 0.001). Psychological distress was found to be significantly and positively related to suicide risk (B = 0.08; S.E. = 0.02; t = 5.08; p < 0.001). Second, inclusion of psychological distress reduced the association between self-report EI and suicide risk but this relationship remained significant (B = −0.62; S.E. = 0.13; t = −4.59; p < 0.001). Lastly, results of bootstrapping showed that psychological distress was a significant mediator of the relationship between self-report EI and suicide risk [estimate = −0.28; S.E. = 0.08, 95% CI = (−0.46, −0.15)].


Table 2. Indirect effects of Emotional Intelligence (EI) on suicide risk through psychological distress controlling for age and gender.
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STUDY 2: MATERIALS AND METHODS

Participants and Procedure

Participants in this prospective study were 330 undergraduate students from the University of Malaga (264 females; 80%) with a mean age of 22.22 years and ranging from 18 to 61 years (SD = 5.53). The marital status of the participants was: 93% single, 1.2% married, 3.9% separated/divorced and 1.5% coupled. One subject did not indicate his marital status.

Students were asked if they were willing to participate in research on “associations between emotions and well-being.” Data were collected with the help of a team of research assistants. All participants completed the T1 survey and 310 participants (250 female; 80%, mean age = 22.11, SD = 5.46) completed the T2 survey 2 months later. Students were fully informed about the voluntary and anonymous basis of participation. It was made clear to them that their participation was voluntary and that all data would remain confidential. In this sense, participants could not be personally identified. In addition, it was made clear that they could stop participating in case they got distressed filling in the questionnaire. Participants completed the surveys as a group and received course credits for their participation in the 2-month prospective study. They were fully aware that by completing the questionnaires they were in fact providing informed consent to use this data in our research. In sum, common inclusion criteria were being aged above 18 years old, being enrolled in an industrial and organizational psychology course at the time of this survey and willingness to participate in the study. The surveys were administered in paper-and-pencil format with writing instructions and included sociodemographic factors (e.g., age, gender and marital status) together with scales measuring our main study variables.

Measures

Self-report EI was evaluated using the Spanish version of the WLEIS (see description in Study 1). Cronbach's alpha was excellent in this study: α = 0.87 in Time 1 (T1) and α = 0.88 in Time 2 (T2). We administered the Spanish version of the DASS-21 to assess psychological distress (see description in Study 1). In this study, internal reliability was excellent (α = 0.91 in T1 and T2). Suicide risk was assessed with the Suicidal Behaviors Questionnaire-Revised (SBQ-R; see description in Study 1). In this study, Cronbach's alpha was 0.77 (in T1 and T2).

Statistical Analyses

First, we conducted Pearson correlation analyses to test the associations between self-report EI, psychological distress and suicide risk. We followed Cohen's (42) standard for estimating the correlation coefficient effect size (42). Second, we conducted a t-test on the outcome variable (suicide risk) assessed both at T1 and T2 in order to examine whether there were significant differences over time. In the case of significant differences in suicide risk from T1 to T2, this variable would be included as a control variable. Similarly to Study 1, mediation analysis was conducted using PROCESS (43), with a 5,000 bootstrapping sample and a 95% confidence interval to judge the statistical significance of mediation (43). SPSS 22.0 was used to analyze the data.

Results

Table 3 reports descriptive statistics and correlations among our study variables at T1 and T2. As is shown, self-report EI was negatively and significantly associated with psychological distress in both T1 (r = −0.35; p < 0.01) and T2 (r = −0.27; p < 0.01). Similarly, self-report EI was significantly and negatively related to suicide risk in both T1 (r = −0.19; p < 0.01) and T2 (r = −0.21; p < 0.01). Finally, psychological distress and suicide risk were significantly and positively related in both T1 (r = 0.41; p < 0.01) and T2 (r = 0.29; p < 0.01). Following Cohen's standard (42), the effect sizes of the correlations self-report EI-psychological distress and psychological distress-suicide risk were medium, whereas the other correlations showed small effect sizes. In post-hoc analyses using the Fisher r-to-z transformation, we examined the correlations between self-report EI and suicide risk in both Study 1 and Study 2 (T1). Results showed that the community sample reported significantly higher associations than the college student sample (z = −1.90; p < 0.05).


Table 3. Descriptive statistics and bivariate correlations among the study variables at Time 1 and Time 2 in Study 2.
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Paired samples t-tests found no significant differences in suicide risk between T1 and T2 [t(310) = 0.67; p = 0.51], and so T1 suicide risk was not included as a control variable in the main analyses, in favor of the most parsimonious model. Table 4 reports the results of the mediation analysis. First, we found that sociodemographic factors, age and gender were significantly related to T2 suicide risk. After controlling for age and gender, self-report EI was found to be significantly and negatively related to T2 suicide risk (B = −0.85; S.E. = 0.21; t = −4.09; p < 0.001). Likewise, psychological distress was found to be significantly and positively related to suicide risk (B = 0.15; S.E. = 0.02; t = 7.09; p < 0.001). After psychological distress was included in the model, the association between self-report EI and suicide risk decreased and it did change the significance (B = −0.36; S.E. = 0.21; t = −1.77; p < 0.001). In particular, the direct effect of self-report EI on T2 suicide risk was no longer significant after accounting for the variance predicted by psychological distress. Results of bootstrapping revealed that psychological distress totally mediated the relationship between self-report EI and T2 suicide risk (estimate = −0.49; S.E. = 0.14, 95% CI = [−0.82, −0.26]). In sum, self-report EI showed a negative effect on psychological distress, which in turn was linked to decreased suicide risk 2 months later.


Table 4. Examination of the indirect effect of EI on Time 2 suicide risk through psychological distress.
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DISCUSSION

The proposed research aimed to examine a mediator model involving self-report EI, psychological distress and suicide risk adopting both cross-sectional and prospective designs in two independent samples. As expected, our results showed that self-report EI was negatively related to suicidal thoughts and behaviors in both community (22) and college student samples [e.g., (20)]. Similarly, the correlations between self-report EI and psychological distress were in line with those shown by Martins et al. (3) and more recent studies on EI and health-related indicators (17, 44). In line with prior research, our results show that self-report EI facilitates positive outcomes for individuals, thereby constituting a valuable resource in preventing suicide.

Our findings in study 1 suggest that self-report EI may explain suicide risk both directly and indirectly through its influence on psychological distress. Therefore, individuals who perceive themselves more skilled in perceiving, understanding and managing their own emotions and the emotions of others seem to show decreased suicidal thoughts and behaviors via reduced psychological distress (30, 45). Study 2 helped us verifying these findings providing prospective evidence on the protective role of self-report EI on suicide risk through maintaining lower emotional distress (27).

Based upon prior research, self-report ability EI seems to be related to individuals' beliefs in their emotional skills to cope with threating events (46). Relatedly, the influence of self-report EI on lower suicide risk might occur through encouraging development of adaptive strategies that decrease the individuals' vulnerability toward negative mood states associated with the likelihood of suicidal thoughts and behaviors (22, 27). For instance, EI appears to be linked to the use of certain coping strategies such as rumination, social support seeking or emotional disclosure (47). In the same vein, a recent meta-analysis on EI and emotion regulation strategies has provided empirical evidences on the fact that higher EI individuals tend to regulate their emotions and display less emotional reactivity in response to negative emotion-eliciting events (29). In sum, individuals' beliefs in their emotional skills to deal with demanding events might reduce emotional distress symptoms that might, in turn, be key factors in determining the frequency and intensity of future suicidal thoughts and behaviors (17, 22).

LIMITATIONS AND FUTURE RESEARCH

Several limitations of this work should be considered because of its implications for future research and practice. First, a limitation of the present work may be constituted by the common method variance derived from the use of self-report measures (3). Nonetheless, the construct validity of our study variables encourage us to find this question less problematic (48). Although most of the studies in the field of EI and suicide have used self-report ability EI tests with adequate psychometric properties, future studies are advised to examine jointly both performance-based and self-report instruments of EI (2, 49). In addition, semi-structured interviews or observers' ratings of EI are advised to complement the main approaches to assess ability EI. Relatedly, although performance-based ability EI has shown incremental validity in explaining suicidal ideation above the variance accounted for by personality traits (28), further research is needed to consider the potential influence of dispositional factors on suicide risk [e.g., (50)].

Second, we used a self-reported measure of psychological distress rather than instruments assessing psychopathological factors. Although further research should include additional measurement methodologies, such as expert judgments or clinical diagnosis, assessment of psychological distress symptoms undoubtedly constitutes a promising line in psychiatric research (51). Although we assessed marital status as well as previous studies on EI and suicide risk did [e.g., (18, 22)], future studies are advised to examine other important sociodemographic factors such as educational level, which might function differently depending on the levels of educational attainment. Finally, although gender was controlled in our analyses, prior research has shown differences between males and females in rates of psychological symptoms [e.g., (52)], along with the prediction of suicidality (53). Therefore, gender specific moderated mediation models should be considered in future studies (54).

One of the contributions of our work is that self-report EI was found to both cross-sectionally and prospectively predict suicide risk through its influence on psychological distress. In this sense, it is noteworthy that psychological distress partially mediated this relationship in Study 1, whereas it fully mediated the association between self-report EI and T2 suicide risk in Study 2. One plausible explanation for this difference might be due to the nature of the sample. It is tentative to assume that suicide risk in the community sample may be more externally determined and depend on a higher variety of contextual and sociodemographic factors that are traditionally related to psychological distress [e.g., (14, 15, 32)]. Conversely, psychological distress symptoms might be more determinant of suicidal thoughts and behaviors in a more homogenous sample constituted by college students [e.g., (16, 55)]. Undoubtedly, future studies comparing relatively large samples are advised to replicate these findings. In addition, further research adopting longitudinal and experimental designs is needed to broaden the current understanding of the protective role of EI in suicidal thoughts and behaviors. Although sampling bias could be a potential limitation of the snowball sampling technique used in study 1 (56), the instructions on the questionnaire were brief and precise aiming at avoiding these biases to a greater extent.

Taken as a whole, our findings add support to the assumption that EI might help alleviate emotional distress, thereby decreasing the likelihood of suicidal thoughts and behaviors. These results highlight the role of EI as a promising line of intervention in preventing psychological maladjustment and suicide thoughts and behaviors (57, 58). Besides, given the literature focusing on the crucial role of negative emotional states as precursors of lower physical and mental health [e.g., (3, 17)], these findings might be valuable when designing population-based interventions (12, 57). Accordingly, interventions that target both an alleviation of psychological distress and negative mood states (59) and an increase in emotional abilities (60) may offer the most promise in working with individuals experiencing higher suicide ideation (58). In sum, our results point out the potential value of using EI-based stress reduction interventions that specifically assess and that target deficits in affective mechanisms regarding mental health-related outcomes as a potential means for reducing suicide risk (61).

With respect to practical implications derived from our findings, interventions on EI might be useful in order to increase individuals' set of adaptive emotion regulation strategies (29). The development of emotional abilities might help to increase perceived social support that, in turn, is related to lower barriers regarding help seeking behaviors (5, 62). In this context, prevention programs including EI training would be relevant for individuals in obtaining support from available services [e.g., (55)]. Given the potential value of preventive intervention programmes aiming at increasing access to mental health services (12), this line of research merits serious attention. In addition to intervention programmes targeting classic precursors of suicide such as mood dysregulation (12, 63), EI training might help individuals breaking the cycle of increasingly negative and constricted negative thinking linked to risk of suicide (19, 63). Furthermore, complementary interventions through occupational or academic training programmes might increase positive emotional states and, hence, the development of physical, social and psychological resources (58, 60). In sum, our findings open the door to future practical implications with the aim of helping individuals build a system of resiliency to sources of academic and occupational stress that might lead to impaired health risk of suicide (58).

CONCLUSION

The present work provided evidence on the mediating role of psychological distress in the association between self-report EI and suicide risk across samples (community sample and college students) using both cross-sectional and prospective designs. To the best of our knowledge, no study have been conducted to test the prospective effects of EI on suicide risk nor the explanatory mechanism by which EI may prevent suicidal thoughts and behaviors.

These findings provide preliminary evidence for the crucial role of self-report emotional abilities in reducing suicidal thoughts and behaviors via reduced psychological distress. Nonetheless, much research is needed to examine the influence of mediating and moderating factors involved in this complex association. Given the alarming prevalence of suicide as a complex public health concern, this line of research linking emotional processing with health-related outcomes requires further attention.
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Background: According to literature data, psychopathology is associated with both quality of life (QoL) and suicidal risk in adolescents, but the literature does not fully support a direct association between psychopathology and suicidal thoughts and behaviors. The aim of this study was to investigate the possible mediational role of QoL in the relationship between psychopathology and level of suicidal risk in a clinical sample of adolescents.

Method: The authors examined a clinical population of 134 adolescents, aged 13–18 years. Suicidal risk—having any current suicidal ideations and/or previous suicide attempt—was assessed by the Mini International Neuropsychiatric Interview. QoL was evaluated by the adolescent self-rated versions of “Das Intervertar zur Erfassung der Lebensqualität Kindern und Jugendlichen” (ILK: Measure of Quality of Life for Children and Adolescents) and psychopathology was measured by adolescent self-rated versions of the Strengths and Difficulties Questionnaire (SDQ). A mediational model, in which QoL mediated the relationship between psychopathology and suicidal risk controlling for gender and age, was tested by means of regression analyses.

Results: Gender and age were both associated with suicidal risk. Self-reported QoL significantly mediated the relationships between emotional problems (=1.846; 95% BCa CI: 0.731–2.577), as well as peer problems (=0.883; 95% BCa CI: 0.055–1.561) and suicidal risk: more emotional and peer problems were associated with lower QoL, which in turn was related to higher level of suicidal risk.

Conclusion: Based on this study, which aims to make further steps in suicidal prevention, our findings suggest that clinicians should routinely screen the QoL of their patients, especially in adolescents with emotional and peer problems. Furthermore, it is important to focus intervention and treatment efforts on improving the QoL of adolescents with emotional and peer problems.

Keywords: suicidal risk, psychopathology, quality of life, adolescent

INTRODUCTION

It is well known that about 90% of suicidal adolescents, similar to adults, have at least one psychiatric disorder [e.g., Ref. (1–4)].

During the last decade, several studies showed that children with psychiatric disorders have poorer quality of life (QoL) than their healthy peers [e.g., Ref. (5–10)]. QoL is a multidimensional construct, which aims to describe an individual’s well-being by summarizing his/her physical, mental, and social functioning (11). Though QoL includes mental state, it seeks information only about general well-being and does not screen psychopathology based on externalizing and internalizing symptoms.

On the basis of the aforementioned data, researchers aim to study the possible association between QoL and suicide, but there are conflicting available data.

There are both non-clinical and clinical studies, which support the association between QoL and suicide. A cross-sectional population study showed that adolescents above age 15 and adults with suicidal thoughts reported significantly poorer QoL than people without suicidal thoughts (12). A case–control study found that the QoL of adult suicide attempters was significantly lower than the QoL of matched controls (13). A study on a randomly selected community population found that poorer QoL was associated with higher odds of suicide ideation onset (14). A study on young adult college students also found that those with poorer QoL were more likely to endorse suicidal ideation (15). Performing a logistic regression to assess the impact of sociodemographic (e.g., age, gender, ethnicity, living satisfaction, living situation, and family SES) and clinical factors (e.g., depression) on the likelihood that young adult college students would endorse suicidality, Farabaugh et al. (15) found that poorer QoL was still a significant predictor of suicidal ideation. The results of a longitudinal epidemiological study showed that adults’ baseline self-reported life dissatisfaction was associated with a higher risk of completed suicide throughout the 20-year follow-up (16). A psychological autopsy study found that low QoL within the month before death was a significant predictor of completed suicide (17). Musyimi et al. (18) reported that based on their cross-sectional epidemiological survey conducted over a period of 3 months among adult patients seeking care from traditional and faith healers in rural Kenya, regression analysis indicated that depression, suicidal ideation, and being married predicted lower overall QoL controlling for other variables.

Investigating a clinical population, Alves Vde et al. (19) found that patients who had a mental disorder and risk of suicide attempts had lower QoL than patients without the risk of suicide attempt. Further clinical studies found that patients diagnosed with depressive disorder (20), bipolar disorder (21), or epilepsy (22) and current suicidal ideation had worse QoL than patients with the same diagnoses and without suicidal ideation. Ponizovsky et al. (23) and Xiang et al. (24) reported that the differences in the QoL of schizophrenic patients with and without previous suicide attempt remained significant after adjusting for clinical factors, e.g., age of onset of the disorder, psychiatric history, and current comorbid psychopathology variables (i.e., depressive symptoms). Moreover, both child and adult bipolar patients and adult schizophrenic patients with a history of previous suicide attempt had poorer QoL than those schizophrenic and bipolar patients who had never attempted suicide (21, 23–27). Moreover, examining epileptic patients, Andrade-Machado et al. (22) reported that in a multivariate analysis lower QoL of epileptic patients significantly increased the probability of having higher suicidal risk, next to depression. Furthermore, examining a special patient-group, depressed, or anxious family caregivers of patients with cancer, Park et al. (28) found that low QoL of family caregivers was associated with their increased odds of suicidal ideation.

However, further investigating the associations between QoL and suicidal thoughts and behaviors, there are non-supportive evidence in the literature as well. Though Kao et al. (29) found that among schizophrenia patients there is a significant association between QoL and suicidal behavior—including both previous suicide attempt and current suicidal thought—this association became non-significant while controlling for depressive symptoms, with the exception of the social domain of QoL. Moreover, the study by Yan et al. (30) reported that adult schizophrenic patients with prior suicide attempt had higher social QoL than schizophrenic patients with no history of suicide attempt. Hecimovic et al. (31) reported that low QoL of epileptic patients was not related to suicide ideation in multivariate analysis, only depression.

Most of the above described studies on the role of QoL in suicidal thoughts and behaviors focused on adults; there are only very limited data on children under 18. Moreover, only a few studies investigated the role of QoL in psychopathology and suicide risk relationship and additionally these data are conflicting. Therefore, based on the knowledge gap, the aim of our study was to examine the possible mediational role of QoL—according to the above described WHOQOL Group’s definition (1995) measuring adolescents well-being by summarizing their somatic and mental health and social functioning (i.e., school, family, peer relations, and being alone)—in the relationship between psychopathology and level of suicidal risk—having any current suicidal ideations and/or previous suicide attempt—in a clinical sample of adolescents.

MATERIALS AND METHODS

Sample

The study population was adolescents who had been referred for psychiatric assessment at the Vadaskert Child Psychiatric Hospital and Outpatient Clinic, Budapest, Hungary. Referral was done most often by parents (based on there own opinion or suggested by teachers) or pediatricians, but sometimes by patients themselves or child protection. Both symptoms of externalizing (e.g., attention deficit hyperactivity disorder, conduct disorder, oppositional disorder) and internalizing disorders (e.g., major depressive disorder, anxiety disorders) were among the reasons for referral. Subjects were recruited from inpatient side of this Institution. Adolescents over 13 and under 18 years old were included. An exclusion criterion was mental retardation in the medical history.

The study was approved by the Ethical Committee of the Medical Research Council, Hungary (ETT-TUKEB). The parents of each adolescent and adolescents older than 14 years included in this study provided written informed consent after being informed of the nature of the study.

Measures

Suicidal risk—having any current suicidal ideations and/or previous suicide attempt—was evaluated with the suicidal module of the Mini International Neuropsychiatric Interview KID (MINI KID) 2.0, Hungarian version (32–35). The MINI KID identifies current suicidal risk via the following questions: “In the past month did you: wish you were dead?” “Want to hurt yourself?” “Think about killing yourself?” “Think of a way to kill yourself?” “Attempt suicide?” All the questions had to be answered with “yes” or “no” by the adolescents, “yes” answers scored 1, while “no” was 0. A score of 0 was considered as no risk, scores between 1 and 5 were considered as low risk, scores between 6 and 9 were considered as medium risk, and scores ≥10 were considered as high risk. To ensure inter-rater reliability, all interviewers had participated in a training course before the study, and during the study, the interviewers were regularly supervised.

Quality of life was evaluated with the Hungarian, adolescent self-reported version of the Erfassung der Lebensqualität Kindern und Jugendlichen (ILK) (Measure of Quality of Life for Children and Adolescents) scale (36, 37). ILK assesses QoL in six different domains: school, family, peer relations, being alone, somatic health, and mental state. It uses a 5-point Likert scale, where a higher value indicates worse QoL.

Psychopathology was assessed by the Hungarian, self-reported version of the Strengths and Difficulties Questionnaire (SDQ) (38–41). SDQ is a brief screening questionnaire. SDQ consists of five scales, each with five items: (1) hyperactivity/inattention, (2) emotional symptoms, (3) conduct problems, (4) peer relationship problems scale, and (5) prosocial behavior. The first four scales constitute the Difficulties Scales. The total difficulties score is generated by summing the scores of the Difficulties scales. Each item can be answered as “not true,” “somewhat true,” and “certainly true.” Higher scores indicate higher levels of psychopathology.

Statistical Analyses

Descriptive statistics and intercorrelations of study variables by means of Pearson’s correlations are reported. Gender differences were explored using independent t-tests. According to the level of suicidal risk, we created two groups for further analyses and compared adolescents with no/low risk and medium/high risk. To test the mediational role of QoL reported on ILK in the relationships between psychopathology reported on SDQ and the level of suicidal risk measured by MINI KID, we conducted multiple logistic regression analyses using the PROCESS procedure (42). Gender and age were included as covariates throughout the analyses. Our hypothetical model is presented in Figure 1.
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FIGURE 1 | Our hypothetical mediational model: the relationship between psychopathology and level of suicidal risk (suicidal risk) as mediated by self-reported quality of life. Abbreviations: ILK, Inventar zur Erfassung der Lebensqualität von Kindern und Jugendlichen; SDQ, Strengths and Difficulties Questionnaire; MINI KID, Mini International Neuropsychiatric Interview Kid.



RESULTS

Participants

A clinical sample of 134 adolescents, 72 (53.7%) boys and 62 (46.3%) girls participated in the study. Mean age was 14.48 years (SD = 1.34, range 13–18 years).

According to the MINI KID, 54 (40.3%) adolescents showed no suicidal risk, 24 (17.9%) showed low risk, 14 (10.4%) showed medium risk, and 42 (31.3%) adolescents high suicidal risk.

Descriptive Statistics, Intercorrelations, and Reliabilities of Study Variables

Intercorrelations and reliabilities of study variables are shown in Table 1. Except for the SDQ Conduct problems scale, all measures showed acceptable to good internal consistencies.

TABLE 1 | Reliabilities and bivariate relationships of study variables.
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Inventar zur Erfassung der Lebensqualität von Kindern und Jugendlichen scores showed significant positive correlations of large effect size with SDQ Emotional problems and Total difficulties subscale scores and significant positive correlations of medium effect size with SDQ peer problems and Conduct problems scores (Table 1).

Descriptive statistics of the study variables for the total sample, and for the no/low and medium/high suicidal risk subgroups are presented in Table 2. Adolescents showing medium/high level of suicidal risk were older showed higher scores on the SDQ emotional problem scale, SDQ peer problems scale, SDQ total difficulties scale, and ILK self-report than adolescents with no/low level of suicidal risk, but no differences were found in SDQ conduct problems and SDQ ADHD subscales (Table 2).

TABLE 2 | Descriptive statistics of study variables for the total sample and for no/low and medium/high suicidal risk and gender subgroups.
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Girls reported more emotional problems on SDQ and scored higher on ILK, indicating lower QoL (Table 2). Gender differences were found in suicidal risk as well, more girls (N = 46; 74.2%) than boys (N = 10; 13.9%) showed medium/high level of suicidal risk [χ2(1) = 49.802 p < 0.001].

Results of the Mediational Analyses

Results of the multivariate analyses are shown in Tables 3 and 4. ILK Self-report scores were related to age, as well as SDQ emotional problems, peer problems, and conduct problems subscale scores (Table 3). On the other hand, the level of suicidal risk was significantly associated with gender, age, SDQ emotional problems, and conduct problems subscale scores, as well as ILK self-report scores (Table 4).

TABLE 3 | Results of the multiple regression analyses with ILK Self-report scale as dependent.
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TABLE 4 | The logistic model with level of suicidal risk according to M.I.N.I. Kid (0 = no/low, 1 = medium/high) as dependent.
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Inventar zur Erfassung Lebensqualität von Kindern und Jugendlichen self-report scores significantly mediated the relationships between SDQ Emotional problems (=1.846; 95% BCa CI: 0.731–2.577), as well as SDQ peer problems (=0.883; 95% BCa CI: 0.055–1.561) and suicidal risk: more emotional and peer problems were associated with lower QoL, which in turn was related to higher level of suicidal risk. The relationship between SDQ ADHD subscale (=0.155; 95% BCa CI: −0.598 to 0.855), as well as SDQ Conduct problems (=0.884; 95% BCa CI: −0.425 to 1.987) and suicidal risk was not mediated by ILK self-report (Figure 2).
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FIGURE 2 | Results of the mediational analysis. *p < 0.05, **p < 0.01. aj, bi: unstandardizcd regression coefficients. Abbreviations: ILK, Inventar zur Erfassung der Lebensqualität von Kindern und Jugendlichcn; SDQ, Strengths and Difficulties Questionnaire; M.I.N.I. Kid, Mini International Neuropsychiatric Interview Kid. Gender and age were included as covariates, but are not presented in Figure because of reasons of clarity.



DISCUSSION

Due to the fact that the QoL measure gains more information about daily functioning and impairment than simple symptom scoring—while it also includes non-health-related domains of functioning—there has recently been growing interest in the QoL of children with psychiatric disorders [e.g., Ref. (6, 43–45)]. However, to the best of our knowledge, this study is the first to explore QoL as a possible mediator in the relationship between externalizing/internalizing psychopathology and level of suicidal risk in a clinical sample of adolescents.

Our results are consistent with those previous studies that stated that there are gender differences already at adolescent age in several aspects: girls have more internalizing (emotional problems) psychopathology (46, 47), lower QoL (48, 49), and higher level of suicidal risk (47, 50) than adolescents’ boys.

The findings of this study are in line with previous studies as well, indicating that higher level of suicidal risk is significantly associated with both internalizing (emotional problems) and externalizing (conduct problems) psychopathology (1–4), with peer relation problems, with total difficulties (i.e., emotional + conduct + hyperactivity + peer problems) and with poorer QoL.

The very new result of this study is that QoL significantly mediates the relationships between internalizing psychopathology (i.e., emotional problems) as well as peer problems and suicidal risk: more internalizing and peer problems were associated with lower QoL, which in turn was related to higher suicidal risk.

Our data support that psychopathology and QoL are related but conceptually different constructs, showing Spearman’s correlations of small to medium effect sizes between SDQ subscales and single domains of QoL, e.g., SDQ peer problems and QoL in the peer (rho = 0.48) and being alone domains (rho = 0.01); SDQ emotional problems and QoL somatic health (rho = 0.32) and mental state (rho = 0.47).

In this study, we measured psychopathology in a dimensional way, why we share the those researchers’ opinion who have suggested during the last decade that next to categorical approaches of diagnoses, what the classification systems—i.e., Diagnostic and Statistical Manual of Mental Disorders 5th Edition (51) and International Classification of Diseases, Tenth Edition (52)—mostly follow, dimensional approaches are important for both clinical work and research (53–56). Moreover, this study supports the results of two of our previous studies, which found that subthreshold disorders—those who do not fulfill all the criteria—increase suicidal risk in children, both in the population and clinical groups of adolescents (47, 57).

These results have implications for suicide prevention. While the importance of the recognition and appropriate treatment of both internalizing and externalizing psychopathology and peer problems are well known in suicide prevention, the role of the direct measure of QoL as a possible screening method in suicide prevention is less highlighted for clinicians. Internalizing problems of a child is often less evident to others and these children often do not receive proper professional help [e.g., Ref. (58)]. The same is often true for children with peer problems, for example, victims of bullying are often ashamed and hide that they are being bullied (59, 60), additionally bullying is an important risk factor of suicide (61, 62). Based on the results of this study, screening QoL can be a marker of suicidal risk as well. Moreover, this study suggests that an improvement of the QoL, especially in the case of those who have internalizing and/or peer problems, can have a suicide prevention role. Further studies should investigate which aspects of QoL mediate the relationship between psychopathology and suicidal risk, and interventions could focus on them.

At first sight, it could be a surprising result that QoL did not mediate the relationships between hyperactivity/impulsivity/conduct symptoms and suicidal risk. However, when we made further analyses, we found that hyperactivity/impulsivity symptoms were related to more emotional symptoms and conduct problems, additionally more emotional symptoms and/or peer relationship problems were associated with higher level of suicidal risk.

We have found the same results in this study as we did in our previous study on a different clinical group of adolescents (57): the association between ADHD symptoms and suicidal risk was fully mediated by internalizing symptomatology, however it was not mediated by conduct problems. The new result is that the association between ADHD symptoms and suicidal risk was not mediated by peer problems either. All these results highlight the importance of careful assessment of comorbid internalizing symptomatology in adolescents with ADHD.

This study should be interpreted in the context of its limitations. First, the study was cross-sectional, which made us unable to consider any causal relationship among psychopathology, QoL, and suicidal risk. Second, the study population included a clinical sample. Third, although SDQ measures a wide range of adolescent psychopathology, it does not assess all of them. Third, we used self-rated scales for the assessment of QoL and psychopathology. Finally, low internal consistency of the Conduct problem subscale of the SDQ also limits the validity of the results.

In summary, according to our results, QoL significantly mediates the relationships between internalizing psychopathology, peer problems and suicidal risk. Our data indicate that suicide prevention strategies should involve assessing QoL in clinically referred adolescents, in particular in adolescents with emotional and peer problems.
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Background: Time trends are one of the most studied phenomena in suicide research; however, evidence for time trends in the Dutch population remains understudied. Insight into time trends can contribute to the development of effective suicide prevention strategies.

Methods: Time trends in national daily and monthly data of 33,224 suicide events that occurred in the Netherlands from 1995 to 2015 were examined, as well as the influence of age, gender, and province, in a longitudinal population-based design with Poisson regression analyses and Bayesian change point analyses.

Results: Suicide incidence among Dutch residents increased from 2007 until 2015 by 38%. Suicide rates peak in spring, up to 8% higher than in summer (p < 0.001). Suicide incidence was 42% lower at Christmas, compared to the December-average (IRR = 0.580, p < 0.001). After Christmas, a substantial increase occurred on January 1, which remained high during the first weeks of the new year. Suicide occurred more than twice as often in men than in women. For both genders, the results indicated a spring time peak in suicide incidence and a trough at Christmas. Suicide rates were highest in the elderly (age group, 80+), and no evidence was found of a differential effect by season in the age groups with regard to suicide incidence. No interaction effect was found with regard to province of residence for both season and Christmas, indicating that no evidence was found that these time trends had differential effects in the Dutch provinces in terms of suicide incidence.

Conclusion: Evidence was found for time trends in suicide incidence in the Netherlands. It is recommended to plan (mental) health care services to be available especially at high-risk moments, at spring time, and in the beginning of January. Further research is needed to explore the protective effect of Christmas in suicide incidence.

Keywords: suicide, time trends, seasonality, Christmas, Netherlands, gender, age, province

INTRODUCTION

Worldwide, annual suicide rates are rising. Consequently national and international suicide prevention strategies have been developed, and there is also ample scientific attention to this issue (1, 2). In 2015, almost 800,000 people lost their lives due to suicide, which is equivalent to a suicide rate of 10.7 per 100,000 people (3). Suicide is now one of the leading causes of death, especially among young people between the ages of 15 and 29 years (2, 4–6). In the Netherlands, the annual suicide number has increased since 2007 from 1,353 to 1,871 in 2015: an increase of 38% (7). The tragedy of suicide concerns not only the premature loss of a human life but also its impact on family members, friends, bystanders, railway professionals, and communities (2, 6, 8, 9). Due to increasing suicide rates and the large impact on the individual and society, it is important to gain more knowledge on predictive factors of suicide. Several risk factors of suicide have already been identified. With regard to psychopathology, the risk of suicide is almost 50 times higher in in-patients—and particularly in persons with personality and affective disorders—than in the general population (10). Furthermore, time trends in suicide incidence have gained broad international consideration (11, 12). Still, evidence remains understudied for the Dutch population, and a better understanding of predictors of suicide is needed for developing more appropriate suicide prevention strategies. Insight into high-risk time frames in suicide might contribute to the refining of these strategies, such as setting up help lines and health care services available at the right moments. In this study, we examined time trends in suicide incidence in the Netherlands from 1995 to 2015. To this end, we will first give an overview of what is already known and we will end by giving the objectives of this study.

Evidence for daily and weekly patterns in suicide incidence were found (13–19). Regarding seasonal patterns in suicide incidence, Durkheim already suggested in the early 19th century that suicide incidence shows seasonal variation (20), and seasonality is now one of the most studied phenomenon in suicide research (18, 21–28). However, studies show conflicting evidence of seasonal patterns (15, 16, 29, 30). Several studies indicated one single peak in spring or (early) summer (21–23, 25–27), while others described two peaks: one in spring and another one in autumn (16, 18). Ajdacic-Gross and colleagues assessed the long-term change of seasonality in suicide and found that seasonality is about to fade away (31). With regards to the Netherlands, one would expect to find seasonality in suicide incidence, as the Netherlands is located at a latitude of 52°23′ N and therefore has pronounced seasons. However, two studies about seasonal patterns in suicide in Dutch residents showed significant seasonal variation in suicide incidence, with a peak in spring (32, 33), but this could not be replicated in a more recent study on train suicides (13). Therefore, the literature on seasonal patterns in suicide rates in the Netherlands is ambiguous in this respect.

As for winter-holiday trends in suicide, legend has it that suicide rates are increased at Christmas. The Annenberg Public Policy Center of the University of Pennsylvania found that many news stories in the past 17 years supported this belief (34). People may indeed experience a worsened general mood during the Christmas days because of family strains, loneliness, or seasonal affective disorder, and increased alcohol use might aggravate this (11, 35–37). On the other hand, two literature reviews reported lower suicide rates at Christmas (11, 38), and this was also reported in multiple retrospective database studies (18, 19, 39–43). A remarkable finding in these studies is that suicide rates seem to be higher on New Year’s Day and January 2, suggesting that suicides may be delayed until after the Christmas-holidays (18, 19, 40–43). Christmas is a Christian holiday, and in countries with other predominant religions, one would expect other trends. Indeed, in Turkey—where 99% of the population is Muslim—fewer suicides were observed in the Islamic holy month of Ramadan (44). However, Christians have become a minority of about one-third of the Dutch population due to secularization and the increase of immigrant religions in the Netherlands (45). The Christmas festivities might still play a protective role since Christmas is also a popular holiday in the non-religious population. The association between Christmas and suicide incidence in the Netherlands therefore yet remains unclear.

Seasonal trends in suicide and the association with gender report either no association (21, 23, 25) or a stronger association in men (16, 22, 27, 46). Some studies indicate one single peak in spring/summer for men and one peak in spring and a second minor peak in autumn for women (24, 29, 46). This “bimodal distribution” in suicide among women is, however, not found by others (22, 26, 47). Findings regarding age and seasonality are ambiguous as well, finding no association (23) or a stronger association in younger age groups (16, 25) or in older age groups (24). Evidence also suggests that the seasonal effect on suicide incidence differs across specific regions, as it is has been found that seasonality is more pronounced in rural settings than in urban settings (20, 25, 46). Furthermore, especially rural Catholic regions show seasonal patterns in suicide incidence as urban Protestant regions showed a larger decline in suicide seasonality over the last years (31). As far as the researchers know, seasonality in suicide across the provinces in the Netherlands has not yet been studied. Concerning Christmas trends, gender differences remain unclear. One study found that only men showed significant fewer suicides on Christmas day (19), while others reported a greater reduction in women (40, 43). Obviously, such data may depend on the degree to which the region where the study is performed holds religions that have Christmas celebrations. In the Netherlands, the Western and Northern areas of the Netherlands are most secularized and the percentage of immigrants is greater in the area “the Randstad,” so there is more religious plurality in this area (45). Therefore, provinces in the Netherlands may differ in terms of religion-related popularity of Christmas.

In conclusion, it remains unclear whether season and Christmas are associated with suicide incidence in the Netherlands, and if so, whether these associations differ for gender, age group, and province of residence. More knowledge of time trends is essential to refine suicide prevention strategies. These strategies are highly needed as the annual suicide rate in the Netherlands keeps rising. Therefore, this study examines time trends in suicide incidence in the Netherlands over the time period of 1995–2015. This study has four objectives:

1. To examine annual suicide incidence over the study period.

2. To examine seasonal trends in suicide incidence.

3. To examine if suicide incidence at Christmas differs from other days in December.

4. To explore if any associations differ in relation to gender, age, and province of residence.

MATERIALS AND METHODS

Study Design

This is a retrospective longitudinal population-based study on the national register of natural and unnatural deaths data, as registered by Statistics Netherlands, a Dutch governmental institution. Statistics Netherlands receives all death certificates about injury deaths from the police and coroners, i.e., medical doctors who work in the municipal health service. In the Netherlands, a death certificate after a suicide is certified based on strict guidelines involving several professionals (48, 49). Daily and monthly data about all suicide events between 1995 and 2015, as well as age, gender, and province, were included.

Variables

This study included four variables: (1) the occurrence of a completed suicide, and the persons’ (2) gender, (3) age group, and (4) province of residence. In this study, a completed suicide was defined as an act performed by the person him/herself with the specific purpose of taking his/her own life that indeed led to death (48). Thus, euthanasia and non-fatal suicide attempts were not included. Suicides are assigned in the StatLine registrar according to the International Statistical Classification of Diseases and Related Health Problems (ICD) of the World Health Organization as “intentional self-harm” (codes X60–X84). The 10th revision of the ICD is currently being used (48–50). Three characteristics of people who have died by suicide, and are related to suicide incidence, were also included as variables: gender, age group at time of death, and province of residence at time of death.

Data Sources/Measurements

The data comprise 33,224 suicide events over 21 years in a population of 15.5 million in 1995 and 16.9 million in 2015. All variables were obtained from Statistics Netherlands in an Excel database and were transposed by the researchers to Statistical Package for the Social Sciences (SPSS) and R. Daily and monthly data about completed suicides that occurred in the time period of 1995 to 2015 were operationalized into seven variables: (1) total numbers of suicide for each month of each year, (2) mean number of suicide per day for each month of each year, (3) suicide rates per 100,000 residents for each month of each year, (4) daily suicide numbers by season, (5) total suicide number per day for all 21 years together, (6) daily suicide numbers at Christmas, and (7) daily suicide numbers at all other days in December (excluding Christmas). To form the total number of suicide variable, a total number of suicides was calculated for each month in each year (for example, January 1995). To form the mean number of suicides per day variable, the total number of completed suicides for each month per year was divided by the number of days in that specific month (i.e., 31 for January, March, May, July, August, October and December; 30 for April, June, September and November; and 28 or 29 for February and 29 in leap years; which were 1996, 2000, 2004, 2008, and 2012). To form the suicide rate variable, the total number of suicides was divided by that years’ mean population,1 which was then multiplied by 100,000. A season variable was created on all daily data according to the meteorological calendar of the Northern Hemisphere in which winter includes December, January, and February; spring includes March, April, and May; summer includes June, July, and August; and autumn includes September, October, and November. A daily total number for all 21 years taken together was created by summing all daily totals per year (for example, all January 1 of all years together).

In the Netherlands, Christmas is celebrated on December 25 and 26. Therefore, to form the Christmas variable, the daily data on December 25 and 26 were allocated to the Christmas variable and daily data on all other days in December to the non-Christmas variable. This minimizes potential seasonal variation bias when the rest of the year would be used as a control period (42). In addition to data about completed suicides, data about gender, age group, and province of residence were received. Gender was classified by Statistics Netherlands into two variables: male and female. Statistics Netherlands classified age at the time of death in the following age groups: 0–19, 20–29, 30–39, 40–49, 50–59, 60–69, 70–79, and 80+. Statistics Netherlands classified province of residence into the 12 provinces of the Netherlands.

Bias

Since suicide is a sensitive issue, a challenge might be to obtain true incidence statistics due to the possibility of underreporting (2, 49, 51–54). The efforts that have been made to minimize this potential bias are strict methodological death registration procedures that are carried out by coroners and government institutions in the Netherlands after injury deaths. This increases the classification of suicides and decreases classification of undetermined deaths, which are the most common alternative verdicts in case of a probable suicide (49, 54). Indeed, the Netherlands belongs to the European countries with the lowest ratio of suicide to “undetermined death” (49). Hence, this possible bias is deemed to be low in this study.

Ethics

The anonymity of the people who died by suicide was of great importance in this study. We only received and examined anonymous data of Statistics Netherlands. Consequently, we only analyzed monthly data for the age groups, as daily suicide incidences were too low within age groups. As a result, we were not able to analyze Christmas trends for age groups.

Statistical Methods

Data preparation and statistical analyses were performed in SPSS and R. The Statement of the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) was used to transparently and completely report about our observational research study (55). Poisson regression analysis, Bayesian change point analysis, Mann–Whitney U test, and Kruskal–Wallis test were used to explore time trends in suicide incidence. Independent variables were day, month, year, season, Christmas days, and non-Christmas days. Dependent variables were the number of completed suicides. Demographics examined were gender, age group, and province. Gender and province were examined for yearly, seasonal, and Christmas trends, and age group was only examined for yearly and seasonal trends, as discussed in the previous paragraph. The level of significance was adjusted by Bonferroni correction. In this correction, the alpha of 0.05 was divided by the number of tests (five tests to main effects and five tests to interaction effects), resulting in an alpha of 0.005.

RESULTS

National Suicide Incidence over the Period 1995 to 2015

In the time period of 1995 to 2015, a total number of 33,224 residents of the Netherlands lost their lives due to suicide. The relative mean annual suicide rate in the Netherlands for all years together is 9.72 per 100,000 residents. The year with the lowest suicide rate was 2007 (8.26), and the year with the highest suicide rate was 2013 (11.05), which represents an increase of 37%. The increase in absolute suicide numbers from 2007 till 2015 was 38%, as can be seen in Figure 1.
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FIGURE 1 | Mean suicide rates per 100,000 residents per year.



Seasonal Trends

A Poisson Regression Analysis on the 21-year study period taken together indicated an effect by season on suicide incidence in the population in general (χ2(3) = 33.250, p < 0.001). The mean number of suicides per day (M = 4.57, SD = 2.20) was 7–8% higher in spring than in summer (M = 4.25, SD = 2.10), autumn (M = 4.26, SD = 2.20), and winter (M = 4.25, SD = 2.16), as is shown in Table 1.

TABLE 1 | Poisson regression analysis outcomes on seasonal trends in suicide.
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Christmas Trends

An effect by Christmas was found in the population in general, as indicated by Poisson regression analysis on the total study period taken together (χ2(1) = 27.876, IRR = 0.580, 95% CI = 0.474–0.710, p < 0.001). Suicide incidence was 42% lower at Christmas (M = 2.33, SD = 1.39), in comparison to other days in December (M = 4.02, SD = 2.02). This effect was also indicated by Bayesian change point analysis on the daily distribution of suicide for the 21-year study period taken together. Bayesian change point analysis identified three large peaks in the posterior probabilities (PPs) of change points. First, a peak in the PP of change points on December 25 was found (PP = 0.608), indicating a substantive decrease in mean daily suicides. Second, a peak in the PP of change points on December 27 was found (PP = 0.600), indicating a substantive increase to the average daily suicide incidence in December. Third, a peak in the PP change points on January 1 was found (PP = 0.712), indicating a substantive increase that remained high during the first weeks of the new year, as can be seen in Figures 2 and 3.
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FIGURE 2 | Mean numbers of suicide per day and posterior probabilities of Bayesian change point analysis (1995–2015).
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FIGURE 3 | Mean numbers of suicide per day and posterior probabilities of Bayesian change point analysis for December 13 to January 12 (1995–2015).



Associations with Age, Gender, and Province

Associations of suicide incidence with gender, age group, and province were examined. The results are provided in Tables 2–4 and discussed per demographic variable.

TABLE 2 | Suicide incidence and significance levels by gender, age group, and province.
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TABLE 3 | Mean numbers of suicide per day by season for gender, age group, and province.
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TABLE 4 | Mean numbers of suicide per day by Christmas for gender and province.
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Gender

First, over the 21 years together, men had significant higher mean suicide rates (M = 13.37) than women (M = 6.16) (U = 0.000, p < 0.001), as can be seen in Table 2. The subgroup effects of season on suicide incidence by gender are presented in Table 3. The interaction term, season by gender, was non-significant (χ2(3) = 6.634, p = 0.085), indicating that no evidence for a differential effect of season in the two genders with regard to suicide incidence was found. In Table 4, the subgroup effects of Christmas on suicide incidence by gender are given. The interaction term, Christmas by gender, was non-significant (χ2(1) = 0.100, p = 0.751), suggesting that–with regard to suicide incidence—there is no evidence for a differential effect of Christmas in men and women.

Age

As shown in Table 2, a significant age difference in mean suicide rates was found (χ2(7) = 133.295, p < 0.001). People in the age group 0–19 years (M = 1.20) and people in the age group 20–29 years (M = 8.32) had the lowest mean suicide rates. The age groups with the second highest mean suicide rates were 30–39 years (M = 11.00), 60–69 years (M = 12.24), and 70–79 years (M = 11.85). People in the age groups 40–49 years (M = 14.47), 50–59 years (M = 14.98), and older than 80 years (M = 15.37) had the highest mean suicide rates. Subgroup effects of season on suicide incidence by age groups are shown in Table 3. No interaction effect between season and age group was found (χ2(21) = 29.883, p = 0.094), indicating that no evidence was found that season had a differential effect in the age groups with regard to suicide incidence.

Province

As can be seen in Table 2, a significant difference in mean suicide rates across provinces was found (χ2(11) = 89.730, p < 0.001). Groningen was the province with the highest suicide rates (M = 11.55) and Flevoland was the province with the lowest suicide rates (M = 7.36). In Table 3, the subgroup effects of season on suicide incidence by provinces are presented. No interaction effect was found with regard to season and province (χ2(33) = 25.391, p = 0.825), suggesting that no evidence was found that season had a differential effect in the provinces in terms of suicide incidence. Subgroup effects of Christmas by province are given in Table 4. The interaction term, Christmas by province, was non-significant (χ2(11) = 16.253, p = 0.132), indicating that no evidence was found for a differential effect by Christmas in the provinces with regard to suicide incidence.

DISCUSSION

Key Findings

In this study, time trends in suicide incidence in the Netherlands in 1995–2015 were examined. The first objective is to examine national suicide incidence over the total study period. The results indicated that suicide incidence among Dutch residents increased since 2007. These findings are in line with existing literature (2, 7). As suicide is associated with lower socioeconomic status, unemployment, evictions, and indebtedness, the increase in suicide rates is possibly associated with the global economic crisis, which started in 2007 (56–58). Psychiatric disorders—and in particular major depression—increases the risk of suicide and might, also during economic crisis, mediate the relationship between suicide and economic situation (56, 59). However, a relationship between economic crisis, psychiatric disorders, and suicide remains partly unexplained due to conflicting evidence. The loss of a job might, for example, lead to depression, which might lead to suicide, but it is also possible that people with certain mental illnesses are more prone for suicide and also for losing their job (56). Moreover, some studies fail to find an association between suicide rates and the economic crisis (56).

The second objective is to examine seasonal trends in suicide incidence. The results indicated seasonal trends in suicide incidence in the Netherlands with a peak in spring. Therefore, we conclude that seasonality in suicide has not (yet) faded away in the Netherlands. Compared to summer, autumn, and winter, in spring, there is one suicide almost every 3 days. This spring-peak is also found in studies in other countries (18, 21–27, 33). However, the study of van Houwelingen to seasonal trends in train suicides did not find any seasonal effects in the Dutch population (13). This may indicate that train suicides do not follow a seasonal pattern, but suicides in general do.

Two classical theories about the seasonal patterns in suicide exist. First, Durkheim had a sociological explanation. According to him, suicide incidence is higher in spring and summer because social and occupational activities—that mostly takes place at daytime—increases in spring and summer as the days grow longer (20). Indeed, suicide incidence is higher at daytime (13–17), and peaks in suicide incidence shift throughout the year in the same way as the change in timing of sunrise and sunset does (13, 16). For example, the morning peak in suicide incidence happens 3 h earlier in summer than in winter whilst the evening peak in summer happens 3 h later than in winter (16). According to Gabennesch, however, a psychological interpretation might underlie the spring-peak: people have expectations for feeling better at times that might promise a new beginning, such as spring, weekends, or holidays. If, however, these expectations for feeling better promise more than they deliver, it can have a negative effect on subjective well-being, which might become even worse than it previously was. This might result in an increased risk of suicide after the promising event (60).

Currently, seasonality is a well-studied phenomenon in suicide research. Multiple risk factors of suicide were found to be related to seasonal patterns in suicide incidence, however, evidence remains partly inconsistent. Suicide method, occupation, geographic location, allergens, allergy related asthma, rhinitis, and atopic dermatitis are risk factors of suicide that were found to be related to seasonality in suicide (61). For example, with regards to suicide method, suicide rates by violent methods were found to peak in spring and early summer months, and a trough was found in the winter months, which is the same seasonal pattern as suicide incidence (62). More research is needed to the (potential) association of mental disorders, bioclimatic factors (such as sunshine, temperature and rainfall), viruses, pollutants, and month of birth in seasonality of suicide, to better understand the underlying mechanisms of this phenomenon (61).

The third objective is to examine if the incidence of suicide at Christmas differed from other days in December. Our results indicated that nationally, suicide incidence was nearly two times lower at Christmas compared to other days in December. This is in line with international research (11, 18, 19, 38–43). It has been suggested in earlier research that people experience lowered emotional well-being and life satisfaction before Christmas, and alcohol use and psychopathology are increased at Christmas (11, 63), which are all risk factors for suicide; however, this is not confirmed in our study. It is striking that, although several risk factors for suicide are increased at Christmas, the overall utilization of psychiatric emergency services and admissions, the number of self-harm presentations, non-fatal suicide attempts, and completed suicides are all decreased (11, 64).

The broken promise theory of Gabennesch, as already discussed in the previous paragraph, might also be an explanation for this finding (60). Christmas is a holiday that can generate feelings of hope for feeling better in individuals, which might have a protective effect on suicide. However, if Christmas promises more than it actually delivers, the suicide risk might shift from before Christmas, to after (60). This study, in line with previous research, showed an increase in suicide incidence on New Year’s Day and January 2, suggesting that suicides might indeed be delayed until after the Christmas-holidays (18, 19, 40–43).

A second explanation can be that clinicians, family, and friends anticipate that Christmas might be a difficult time for some, which leads to a greater awareness and availability. This increased connectedness and social support might have a protective effect as well (11, 37).

Objective four is to explore if any associations differed in relation to gender, age, and province. In this study, multiple associations between suicide incidence and gender, age, and province were found. With regard to gender, suicide among men occurs more than twice as often than in women. It is well documented that men have higher suicide rates than women (2) and the fact that men are more likely to use violent means and are less likely to seek help than women might be an explanation (65). We found no evidence for a differential effect of season across genders in suicide incidence, which is in line with other studies that found seasonal patterns in suicide incidence in both men and women (21, 23, 25). Yet, some studies found seasonality only or greater present in men (16, 22, 27, 46). Furthermore, the results of this study are in line with previous studies that also failed to find a second minor peak in suicide incidence among women (22, 26, 47), but is in contrast with research that did find a “bimodal distribution” among women (24, 29, 46). Regarding Christmas trends, no evidence for a differential effect of Christmas was found in men and women with regard to suicide incidence. Our finding is in contrast with previous research that did find any gender differences in suicide incidence at Christmas, as other studies found that only men showed significant fewer suicides on Christmas day (19) or reported a greater reduction in women (40, 43).

With regard to age, the results pointed out that suicide rates in the Netherlands are highest in the elderly (aged 80 years and above), which was already well documented (2). An explanation for these high rates in this group may be that older people are increasingly at risk for psychical disabilities, severe pain, depression, loneliness, and social isolation; which are all risk factors for suicide (66, 67). An earlier study in the Netherlands indicated that the median peak in suicide rates among age groups has shifted since 2007 from younger adults to older adults (68). Several factors are known to have a protective effect on suicidal behavior in older people, such as religiosity, life satisfaction, and marriage. Protective factors differ for the old versus the very old population (aged 80 years and above), as it has been found that marriage had no longer a protective effect in people older than 80 years (66). As the Dutch population of 80 years and older is growing since 1995 from 3.1% of the total population to 4.3% in 2015 (69), this might play a role in the rise of suicide rates in the elderly. Furthermore, we found no evidence for a differential effect of season across age groups with regard to suicide incidence. This finding is in line with a previous study from South Africa that also found seasonal variation of suicide in all age groups (23). However, this result is conflicting with multiple other studies that did find associations of age on seasonality in suicide (61).

Regarding provinces, the highest suicide rates were found in Groningen. Groningen was in 2015 the province with the highest unemployment rates (8.5%), which was even 1.6% higher than the national mean (6.9%) (70). Unemployment is a well-known risk factor for suicide (2) and therefore might explain the high suicide rates in this province. However, Zuid-Holland (7.8%) and Flevoland (7.7%) rate second and third, respectively, in 2015 in terms of unemployment rates, but showed the lowest and second-lowest suicide rates (70). We did not find evidence for a differential effect of season in suicide incidence between provinces. These findings were against expectations, since previous research did report differential effects (20, 25, 31, 46). However, previous research mainly focused on urban versus rural areas, whereas this study examined provinces without a distinction in level of urbanization. Therefore, it can be concluded that the seasonal effects on suicide incidence show the same effects in all provinces in the Netherlands. An explanation of this finding might be that the provinces in the Netherlands have too little climatic variation to show differences in seasonal patterns in suicide incidence. Furthermore, no evidence for a differential Christmas effect on suicide incidence between provinces was found. This was against expectation, because Christmas is a Christian holiday and provinces in the Netherlands differ with regards to the size of the Christian-community. An explanation might be that Christmas is also a popular holiday in the non-religious population. As a result, religious trends, such as secularization and the rise of immigrant religions, might have less influence on the extent to which Christmas is celebrated. Therefore, Christmas might be celebrated throughout the country in about the same degree.

Strengths and Limitations

A strength of this study was the large data set covering all suicides that happened in Dutch residents in 1995–2015, including the demographics gender, age, and province. Since there were no exclusion criteria and drop out was not applicable, this study had no missing data, which is a strength. A limitation of this study is that no daily data were available for age groups; these data were not available to prevent loss of anonymity.

Implications for Suicide Prevention

Several suicide prevention strategies exist; in creating awareness and education for the general public and professionals, screening tools for at risk individuals, treatment of psychiatric disorders, restricted access to lethal means and responsible media reporting of suicide (1). This study contributes to the first strategy: creating knowledge and awareness about high-risk time frames. The high-risk time frames identified take place in the spring-season and in the beginning of the new year. Although we found a decline in December, and specifically at Christmas, this does not mean that one should be less aware for signals at low-incidence periods, such as Christmas. Suicides do happen at Christmas. Therefore, there must always be awareness for signals. However, we would recommend planning (mental) health care services to be available especially at high-risk moments, which is in spring and in January.

Implications for Scientific Research

This study has contributed to scientific research by updating and deepening knowledge on time trends in suicide incidence. It also makes corrections possible for naturally occurring time trends in suicide incidence over the year, which is useful when examining the effect of a suicide prevention intervention. In this study, evidence is found that time trends (still) exist in the Netherlands. More research is needed to better understand the underlying mechanisms of time trends in suicide incidence. For example, more research is needed to examine religiousness, urbanization, and method of suicide in relation to time trends. In addition, research is needed to better understand why the effect of Christmas is greater in some provinces and which combination of factors may be more or less favorable in relation to suicide rates. Moreover, we would recommend to examine the effectiveness of certain suicide prevention strategies at these high-risk moments. Multilevel suicide prevention intervention in particular seems to be promising in suicide prevention (71); however, further study on their effectiveness at these specific high-risk moments is needed.
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Impaired executive functions, modulated by the frontal lobes, have been suggested to be associated with suicidal behavior. The present study examines one of these executive functions, attentional control, maintaining attention to the task-at-hand. A group of inpatient adolescents with acute suicidal behavior and healthy controls were studied using a passively presented auditory optimal paradigm. This “optimal” paradigm consisted of a series of frequently presented homogenous pure tone “standards” and different “deviants,” constructed by changing one or more features of the standard. The optimal paradigm has been shown to be a more time-efficient replacement to the traditional oddball paradigm, which makes it suitable for use in clinical populations. The extent of processing of these “to-be-ignored” auditory stimuli was measured by recording event-related potentials (ERPs). The P3a ERP component is thought to reflect processes associated with the capturing of attention. Rare and novel stimuli may result in an executive decision to switch attention away from the current cognitive task and toward a probe of the potentially more relevant “interrupting” auditory input. On the other hand, stimuli that are quite similar to the standard should not elicit P3a. The P3a has been shown to be larger in immature brains in early compared to later adolescence. An overall enhanced P3a was observed in the suicidal group. The P3a was larger in this group for both the environmental sound and white noise deviants, although only the environmental sound P3a attained significance. Other deviants representing only a small change from the standard did not elicit a P3a in healthy controls. They did elicit a small P3a in the suicidal group. These findings suggest a lowered threshold for the triggering of the involuntary switch of attention in these patients, which may play a role in their reported distractibility. The enhanced P3a is also suggestive of an immature frontal central executive and may provide a promising marker for early identification of some of the risk factors for some of the cognitive difficulties linked to suicidality.
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INTRODUCTION

Adolescence is a phase of life associated with possible increased risks for dangerous behaviors. The World Health Organization indicates that suicide is the fifteenth leading cause of death worldwide but represents the second leading cause of death among 10–24 years old (1). Mood disorders are among the top mental health illnesses that increase the risk of suicidal behavior (2). Research has shown that internal conflicts as well as feelings of depression and anxiety can result in suicidal behavior (3, 4).

Attempted suicide may be a different phenomenon in adolescents than in adults. This is particularly true considering that adolescence is a critical time for brain maturation and the development of cognitive and emotional personalities. Adolescents with suicidal behavior often exhibit concentration deficits that can be displayed as increased distractibility (5–7). These deficits are often increased with the presence of suicide attempts. Furthermore, distractibility in these individuals may be caused by their high emotional sensitivity to external stimuli, particularly negative emotional cues [for reviews, see Ref. (8, 9)]. This emotional sensitivity may in turn predispose these individuals to self-harming and suicidal behavior (10, 11). The present study aims to determine whether information processing commonly associated with distractibility and attention shifts are affected in adolescents with an acute risk of suicidal behavior.

Imaging studies have provided evidence that a number of regions of the frontal lobe are implicated in suicidal behavior (12–18). Marzuk et al. (19) was among one of the first to suggest that impaired executive functions, modulated by the frontal lobes, may be associated with suicidal ideation, regardless of a history of suicide attempts. A number of neuropsychological and cognitive studies have now provided support for this claim [see Ref. (20–22) for reviews]. There is much debate whether the frontal lobes modulate a single unitary or “central” executive function or whether there are many interrelated and fragmented functions (23, 24). Stuss et al. (25) have identified different subregions within the frontal lobes that reflect these separate, fragmented functions. In this regard, research has shown that suicidal ideation and actual suicide attempt are associated with many different deficits in executive functions (21, 26–31). The deficits in executive tasks that have been identified vary among studies and have not always been replicated. Part of this inconsistency can be explained by factors such as the diversity in patient samples (suicide ideation versus attempt), the nature and time (acute, recent, remote) of the attempts, comorbid disorders and medications (21). Keilp et al. (29, 32) however emphasize that common to many studies is a specific executive deficit, attentional control. This may be observed in an inability to sustain attention for long periods of time.

The need to sustain active attention is critically important to many higher aspects of cognition. Almost all neuropsychological and cognitive tasks do require attention to be maintained for the duration of the task. It is, thus, possible that reports of a dysfunction on a wide number of executive functions may be confounded by this underlying inability to sustain sufficient attention to maintain optimal performance. The present study examines an executive function that operates passively, independent of active attention. While an individual is actively engaged in a cognitive task, certain potentially highly relevant auditory events occurring outside of the current focus attention may result in a switch of attention away from the cognitive task and toward the auditory stimulation. Such control of attentional resources is called passive attention (33). In this regard, Keilp et al. (28) note that deficits in attentional control do not involve all aspects of attention but rather are more specific to this interference processing. A critical executive function is indeed to allocate attentional resources and to maintain attention to highly relevant tasks. Nevertheless, the system is fluid and flexible. For survival purposes, we must be able to detect, and act upon, potentially highly relevant information occurring outside of the current focus of attention. Nevertheless, most stimulus input that bombards the sensory receptors does in fact turn out to be irrelevant. A consequence of these interruptions is deterioration in performance of the current cognitive tasks as a result of attention being switched away. This is called “distraction.” A delicate balance must thus be established that limits interruption of current cognitive demands to only very rare and highly relevant stimulus input. The Keilp et al. (28) interference hypothesis suggests that suicidal behavior may be marked by a too frequent interruption of the central executive.

It is, of course, difficult to design experimental studies to measure the extent of processing of information occurring outside the current focus of attention. The participant could be asked to detect, by button pressing, certain stimuli occurring in an unattended sensory modality. However, active attention is then being directed to that modality, bringing it into the focus of attention. Auditory event-related potentials (ERPs) allow researchers to monitor the extent of information processing of stimulus input occurring outside the focus of attention. ERPs are the minute changes in the ongoing electrical activity of the brain (the “EEG”) that are elicited by external stimuli or internal psychological events. ERPs consist of a series of negative-voltage and positive-voltage “components,” reflecting different aspects of information processing. Auditory stimuli are often used in the study of attention capture. This is because we hear over 360° and all auditory stimuli, whether attended or ignored, are processed to a certain extent. Visual stimuli that are not presented within the participant’s visual field, on the other hand, do not activate retinal cells and are thus not processed in the visual system.

Many auditory ERP studies of attention capture employ a so-called auditory “oddball” paradigm. The participant is presented with a rapid presentation of a frequently occurring homogenous “standard” stimulus. Occasionally, a feature of the standard stimulus is changed to form a rarely occurring “deviant” stimulus. The participant is often asked to ignore the auditory sequence of stimuli while attending to another, often visual, task. The auditory ERPs are thus elicited passively, independent of active attention. Such processing is thus said to be preattentive, or preconscious. The standard stimulus elicits an obligatory negative-going component, “N1,” peaking at about 100 ms after stimulus onset. This is followed by a positivity known as the “P2,” occurring at about 180–200 ms. Deviant stimuli also elicit the same N1-P2. In addition, it also elicits another negative ERP component, the mismatch negativity [MMN; (34, 35)]. The MMN occurs at about 100–200 ms following the onset of the stimulus depending on the extent of change from the standard stimulus. The MMN’s voltage is largest over frontocentral areas of the scalp, and it inverts in polarity (recorded as a positive potential) at the mastoids. The MMN is associated with a preconscious memory-based change detection system in which the features of the incoming auditory stimulus are compared against the features of the preceding stimuli stored in sensory memory. If a standard is now presented, the features of the incoming stimulus match those stored in a sensory memory; memory is then improved, but further processing ceases. The individual would thus not be conscious of this input. If the features do not match those stored in sensory memory, change is detected. A more recent model suggests that the MMN is elicited by the detection of deviance whenever an external auditory event does not match the brain’s prediction of environmental regularities (36–39), the frequently presented standard stimulus, in this case, representing a pattern of regularity. Importantly, the change detection system operates automatically and independently of attention. Thus, the MMN is elicited even if the participant is not attending to the auditory channel in which the deviant occurs and regardless of task demands in which the participants is engaged (40–42). Highly novel deviants might elicit both a larger N1 than the standard stimuli, but also an MMN. This observed is often referred to as a deviant-related negativity (DRN) as it is not a true MMN. It represents a combined negative potential, both spatially and temporally, of the N1 and MMN. In this article, for consistency, the negativity following deviants will be described as a DRN.

The output of the change detector system is proportional to the extent of change between standard and deviant. If this output is large enough, it will send a trigger to the central executive, resulting in a passive switch of attention away from current cognitive demands and toward a probing of the “interrupting” auditory modality. The content of the auditory modality then becomes available to consciousness. This process has been associated with a later 200–250 ms positivity, maximum over centrofrontal areas of the scalp, the P3a (43). There is currently some debate about whether the P3a reflects the actual switch of attention toward incoming auditory stimuli or is a precursor process that may lead to conscious awareness [for reviews, see Ref. (44, 45)]. The current understanding is that the presence of the P3a at least reflects higher-level processing, such as the evaluation of events as being significant (46–48). Several studies have reliably shown that the presentation of certain irrelevant auditory deviants that elicit a P3a will cause a distraction away from other primary tasks as evidenced by increased reaction times and/or decreased accuracy of detection (49–52). It is important to note that while almost any perceptible acoustic change will elicit an MMN, only a few of these auditory stimuli will also elicit a P3a. The P3a is elicited by only those stimuli that signal a large extent of change. In the Näätänen model (34, 35), the threshold at which the central executive is interrupted is thought to be flexible. In certain disorders, it may be very low, resulting in abnormally frequent interruption while in other disorders, very high, resulting in an inability to detect potentially relevant events occurring outside of the focus of attention.

It has long been known that prefrontal cortical regions play an important role in the orienting of attention (53). The prefrontal cortex is however not fully mature until late adolescence [see (54, 55) for reviews]. It has been suggested that the P3a is associated with a complex network of brain regions involved in processing and evaluating novel information. These regions include the prefrontal cortex, anterior cingulate cortex, and the hippocampus (56–58). A limited number of studies have examined attention capture and the involuntary switching of attention, as measured by the P3a, in adolescents. There is evidence of an increased susceptibility to task-irrelevant information in children and younger adolescents compared to older adolescents and adults (45, 52, 59–65). It is thus possible that the threshold for interruption of the central executive is lower in younger participants.

Few studies have examined the P3a in association with suicidal behavior. Similarly, a limited number of studies have been carried out in patients with major depressive disorder (MDD), and the results are inconsistent (66–70). In adults, the amplitude of the P3a appears to be reduced in patients with MDD compared to healthy controls (66–68, 70). On the other hand, Lepistö et al. (71) examined the P3a in 10- to 13-year-old children with MDD and observed an enhanced P3a in response to the rarely occurring deviant stimuli, in contrast to the studies showing a reduced P3a in adults. Additionally, although Jandl et al. (69) did not directly compare P3a amplitudes between adult depressed suicide attempters and healthy controls, their figures show a slight enhancement of the P3a in the suicidal patients [Figure 2 in Ref. (69)]. These limited findings thus suggest a very different pattern of processing from adolescent to adult MDD. Of course, differences in methodology and choice of types of deviant stimuli limit this conclusion. It is possible that the type of deviant stimuli used can differentially affect the interruption of the central executive in depressed/suicidal adolescents and healthy controls. Adolescents with suicidal behavior may exhibit a frequent occurrence of a P3a to deviant stimuli that do not elicit a P3a in controls. To determine whether this is the case requires the presentation of several different deviants, varying in extent of change from the standard.

A problem with ERP methodology is that the “signal” of interest (the P3a in this case) is embedded within the much larger ongoing background EEG “noise.” The amplitude of the background EEG can be reduced through repeated presentation of the same stimulus and the averaging of these trials. The amplitude of the background EEG will decrease with the averaging procedure while the ERP signal should remain constant from one trial to the next. This procedure will decrease the signal-to-noise ratio. Nonetheless, in order for the ERP signal to emerge from the background EEG noise, numerous stimulus repetitions must be presented. An oddball sequence will often last from 10 to 15 min to permit a sufficiently large number of stimuli to be presented. Researchers often replicate their data, in which case the sequence will need to be repeated a second time. Furthermore, if several oddball sequences are to be presented to examine the P3a to numerous deviants, testing times could be very long indeed, exceeding 2 h. Such a long testing time may not be feasible in clinical populations.

A newer multifeature optimal paradigm (72) reduces testing time dramatically because several different deviants are presented within a single sequence. In this paradigm, standard and deviant stimuli alternate. Thus, the overall probability of occurrence of each is 0.50. However, several different types of deviants are presented. In the original multifeature paradigm, each deviant represented a change in a different feature from the standard (for example, its frequency, duration, intensity, etc.). Thus, if five different deviants are presented, even though the overall probability of occurrence of deviance was quite high (0.50), the probability of occurrence of a specific deviant was low (0.10). While a single feature of the deviant does differ from that of the standard, all other features are shared. The optimal paradigm was created with the assumption that the deviant stimuli will strengthen the memory trace of the standard in regards to the stimulus features they share. The MMNs that were elicited when an optimal paradigm was run were very similar to the MMNs elicited when separate oddball paradigms were run for each deviant (72). Recently, Tavakoli and Campbell (73) studied whether an optimal paradigm could also be used for the study of the P3a in young healthy adults. They noted that only certain deviants, white noise and novel environmental sounds, could elicit a P3a within an oddball paradigm. Other types of deviants did not. Very similar findings were found when the same deviants were used within a single optimal sequence. The advantage the multifeature optimal paradigm is that it of course significantly reduces testing times and is thus particularly suited for use with clinical populations.

Very few ERP studies have been run with suicidal populations. The present study examines processing related to a critical executive function, the capturing of attention. Most tests of executive function require the maintenance of attention for relatively long periods of time. The capture of attention is, however, a relatively passive process not requiring active attention. There is evidence that frequent interruptions of the central executive by irrelevant input are a risk factor for suicidal behavior. The present study will record ERPs during the presentation of a multifeature optimal paradigm to determine whether adolescents with suicidal behavior are more likely to show a P3a, reflecting attention capture processing.

MATERIALS AND METHODS

Participants

The study participants were 12 (10 females) adolescent psychiatric in-patients admitted for acute risk of suicide and 12 (10 females) age and gender matched healthy controls. Adolescents ranged in age from 13 to 17 years (mean = 14.9; SD = 1.2). Patients were recruited after coming to the Emergency Unit and then being admitted to the inpatient psychiatric unit at the Children’s Hospital of Eastern Ontario. None of participants had any reported a history of hearing or neurological disorders. Written informed consent was obtained from all participants, and parents when necessary, prior to the start of the study. Participants received an honorarium for their participation. The study was approved by both the University of Ottawa’s Health Sciences and Science Research Ethics Board and the Children’s Hospital of Eastern Ontario’s Research Ethics Board. The study was conducted according to the Canadian Tri-Council guidelines (Medical, Natural, and Social Sciences) on ethical conduct involving human subjects. These guidelines are similar to those used conducted with the Declaration of Helsinki.

Medications

A requirement was that potential in-patient participants were not being treated using benzodiazepines prior to the start of the study. All patients were treated with medication, including antidepressants [selective serotonin reuptake inhibitors (SSRIs) and selective serotonin and norepinephrine reuptake inhibitors] and/or atypical antipsychotics. Three patients reported sleep disturbances and were treated using melatonin. Studies have shown that the MMN is not significantly modulated by antidepressant (74, 75) or atypical antipsychotic (74, 76–80) medications. Very few studies have directly examined the effects of these medications on the amplitude of the P3a. Rydkjaer et al. (74) found no significant differences in the amplitude of the MMN and P3a among those with and without SSRI antidepressant use and also among those with and without antipsychotic use.

Psychological Assessment

The severity of depression symptoms was assessed using the Children’s Depression Inventory-2 [CDI-2; (81)], a commonly used self-report rating inventory that includes 27 items. The 27 items are grouped into two major factor, each comprised of two subscales assessing emotional problems (including negative mood/physical symptoms and negative self-esteem) and functional problems (including ineffectiveness and interpersonal problems). Patients had a mean CDI-2 total score of 24.88 (SD = 9.49). Controls had a mean CDI-2 total score of 4.1 (SD = 2.93). The presence and severity of suicidal symptoms were assessed using the Suicidal Behaviors Questionnaire-Revised [SBQ-R; (82)], a brief 4-item, self-report questionnaire measuring different dimensions of suicidality: (1) lifetime suicide ideation and suicide attempt, (2) frequency of suicide ideation over the past 12 months, (3) threat of suicidal behavior, and (4) the likelihood of suicidal behavior. Patients had a mean SBQ-R score of 13.75 (SD = 2.37). Controls had a mean score of 3.5 (SD = 0.71). The CDI-2 and SBQ-R scores did significantly differ between patients and controls (p < 0.05 in both cases).

Neurophysiological Recording

EEG and electrooculography (EOG) activity were recorded using Grass gold-cup electrodes, filled with electrolytic paste, and affixed to the skin by surgical tape and to the scalp by gauze. Brain Products BrainAmp amplifiers and Recorder software were used for the recording of the physiological signals. The EEG was recorded from 11 electrodes across frontal, central, parietal, and occipital sites (F3, Fz, F4, C3, Cz, C4, P3, Pz, P4, O1, O2) according to the 10/20 system of electrode placement. Two additional electrodes were placed on the left and right mastoids (M1 and M2). Vertical EOG was recorded from electrodes placed at the supra-orbital and infra-orbital ridges of the left eye. A horizontal EOG was recorded from electrodes placed at the outer canthus of each eye. The nose served as a reference for all channels, including the EOG channels. Inter-electrode impedances were kept below 5 kΩ. The high-frequency filter was set at 75 Hz and the time constant was set at 2 s. The physiological data were digitized continuously at a 500 Hz sampling rate and stored on hard disk for later analyses.

Procedure and Stimuli

Auditory stimuli were presented monaurally to the right ear using EAR 3A insert earphones while participants watched a silent, subtitled movie of their choice. The auditory stimuli were thus irrelevant and participants were asked to ignore them. A multifeature auditory optimal paradigm was presented. This permitted the presentation of six different deviant stimuli within a singe sequence. The participants was presented with a sequence constructed such that every other stimulus was a 80 dB SPL 1,000 Hz “standard” pure tone (p = 0.5) and every other was one of six deviants (each with a p = 0.08). Deviants in the optimal sequence included (a) a 90 dB SPL increment pure tone, (b) a 60 dB SPL decrement pure tone, (c) an 80 dB peak SPL white noise burst, (d) different environmental sounds (with an average intensity of 80 dB SPL), (e) a higher frequency, 1,100 Hz, pure tone, and (f) a shorter duration, 100 ms, pure tone. All stimuli had a duration of 200 ms and a rise-and-fall time of 5 ms, with the exception of the duration deviant. Table 1 lists the properties of the various auditory stimuli. The deviants were pseudorandomized so that in an array of six deviants, each deviant was presented once and the same deviant was never presented twice in a row. Thus, while every other stimulus was a deviant, the participants could not predict which specific deviant would be presented. A different environmental sound was presented on each trial so that none of the environmental sounds were repeated. The environmental sounds were downloaded from the New York Psychiatric Institute [described in Ref. (83)]. Their duration was however manipulated to be the same 200 ms as the other stimuli. The environmental sounds consisted of six different categories of stimuli including, animal sounds (e.g., dog, cat, frog), bird sounds, human-produced sounds (e.g., laughter, coughing, sneezing, hiccup), musical instruments (e.g., piano, violin, guitar), sounds within daily environments (e.g., water dripping, drilling, car, video games), and mechanically produced sounds. The first 10 tones in the sequence consisted of only standards in order to establish a memory trace for the standard stimulus. The stimulus onset asynchrony (onset-to-onset) was 600 ms. A total of 932 stimuli were presented in a single sequence, consisting of 472 trials of standards and 77 trials of each deviant. A sequence thus lasted about 9.5 min. Two blocks of auditory stimuli were presented to both patients and controls. A brief 5-min rest period was given between blocks.

TABLE 1 | The intensity, frequency, duration, and probability of the standard stimulus and the six deviant stimuli in the optimal paradigm.
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ERP Analysis

The data were reconstructed using Brain Products’ Analyzer2 software. The continuous EEG data was band-pass filtered between 0.5 and 20 Hz (24 dB/octave slope). A vertical EOG channel was computed by subtracting activity recorded at supraorbital and infraorbital ridges of the left eye. A horizontal EOG channel was computed by subtracting activity recorded at the outer canthus of each eye. Independent Component Analysis (84, 85) was used to identify eye movement and blink artifacts that were statistically independent of the EEG activity. These were then partialed out from the EEG trace. The continuous data were subsequently reconstructed into discrete single trial 700 ms segments, beginning 100 ms before stimulus onset and then baseline corrected. The prestimulus period for the environmental sound deviants was not stable and varied between the two groups therefore a −50 to 50 ms parastimulus baseline was applied. Segments in which EEG activity exceeded ±100 μV relative to the baseline were excluded from further analyses. No more than 5% of total trials were rejected from further analyses per participant. There was no variation in the rejection of trials across deviants. The single trials were then sorted and averaged on the basis of stimulus type (standard and six deviants) and electrode site.

Quantification and Statistical Analyses

The ERP waveform time-locked to the deviant stimuli elicited a series of positive- and negative-going components that were not apparent in the waveform following the standard stimulus. These components are best observed in a difference wave computed by subtracting, point-by-point, the standard from the deviant waveforms at each electrode site. This process removes the commonalities in processing between the standard and the deviant, leaving only processing unique to the deviant. The subtraction process is illustrated in Figure 1. From this difference wave, the DRN and P3a were initially identified using the grand averaged data (the average of all subjects’ averages) separately for patients and controls. The DRN and P3a were measured with respect to the prestimulus zero voltage baseline. They were quantified for each individual participant using the mean of all the data points that were within ±25 ms of the peak in amplitude that was identified in the grand average.
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FIGURE 1 | The “raw” event-related potentials (ERPs) following the presentation of the standard and deviant are traced on the left. The difference wave on the right is constructed by subtracting the raw standard from the deviant waveforms. The subtraction process removes the commonalities in processing between the standard and the deviant leaving only processing unique to the deviant. In the difference wave, a small negativity is apparent at about 100 ms. This is the mismatch negativity/deviant-related negativity. This deviant also elicits a large positivity at about 225 ms. This is the P3a.



Previous studies have indicated that not all deviants will elicit a P3a. The statistical analysis of absent ERP components with the usual analyses of variance (ANOVA) procedure is problematic. This is because the observation of a significant amplitude difference with, for example, the P3a between participant groups cannot be used as evidence that a specific deviant did in fact elicit this component for a given group. It must be first demonstrated that the deviants elicited significant ERP components. Thus, confidence intervals were computed for the P3a. When the lower limit of the interval was significantly greater than 0 μV (i.e., in a positive direction), it was considered to be a significant positivity. The procedure was run at Cz where the P3a tends to be at maximum amplitude. Because a positive directionality was predicted, one-tailed tests of significance (p < 0.05) were applied to the confidence intervals. To restrict the likelihood of chance findings, the positivity had to conform to the usual latency (180–350 ms) and scalp distribution (centrofrontal maximum) of the P3a.

Electrode sites were grouped into regions of interest (ROIs), to include nine electrode sites where the ERP components have been quantified in previous studies. The ROIs allowed for an analysis of an anterior–posterior and an interhemisphere factor. Specifically for the anterior–posterior electrode factor, three electrodes for frontal (F3, Fz, F4), central (C3, Cz, C4), and parietal (P3, Pz, P4) sites were chosen for separate analysis. The DRN and P3a components were thus quantified at each of these sites within the latency range identified at Fz, and Cz, where their amplitude is largest. For the interhemisphere factor, three electrodes for left (e.g., F3), midline (e.g., Fz), and right (e.g., F4) sites were chosen for analysis.

The between-group differences in the amplitudes of the ERP components were tested using ANOVA. Specific details about the exact nature of each statistical analysis are reported in the “Results” section. Separate ANOVAs were conducted for the DRN and P3a. Significant main effects and interactions were followed up with least significant difference post hoc testing. For all statistical analyses, a Geisser-Greenhouse correction was used when appropriate (86).

RESULTS

Standard ERP

The DRN and P3a waveforms were calculated in the deviant-standard difference wave. As a result, an assumption is made that processing of the standard is similar for both groups and thus, whatever differences emerged were a result of differential processing of the deviant. The ERP waveform to the standard stimulus for both patients and controls in presented in Figure 2. This assumption was tested. The N1 and N2 were measured at Cz in the standard waveform as the mean of all data points within ±25 ms of the peak identified in the grand average. A t-test was run separately on the amplitude of the N1occurring at about 100 ms and P2 occurring t about 180 ms, between patients and controls. There was no significant difference in the amplitude of the N1 (t < 1) or P2, t(22) = 1.88, p > 0.05 between the two groups. An additional negativity at about 220 ms was also observed in the ERPs following the standard stimulus. There was no significant difference in the amplitude of this negativity between patients and controls (t < 1).
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FIGURE 2 | The event-related potential (ERP) waveform to the standard stimulus for both patients (blue) and controls (black). There were no significant differences in the amplitude of the N1 or P2 between patients and controls.



Deviant-Related Negativity

A negativity, peaking at about 150 ms, was observed in the difference waveforms (Figure 3). In some cases, this probably reflected a larger N1 component to the deviant than to the standard. In cases in which the intensity of the deviant increased relative to the standard (i.e., increment, white noise, environmental sounds) this negativity probably reflected a composite N1 and MMN (i.e., the DRN). In the cases of the frequency, duration, and decrement deviants, the negativity probably reflects a true MMN, although for consistency will be labeled as a DRN. It was largest over frontocentral areas of the scalp and inverted in polarity at the mastoids.
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FIGURE 3 | Difference waves for the six deviant stimuli for patients (blue) and controls (black). The deviant-related negativity (DRN) is indicated by an open upward arrow and the P3a by a closed downward arrow. All deviants elicited a DRN but in general, its amplitude did not differ between groups. Only the environmental sounds and white noise elicited a large P3a. The P3a for these deviants was larger in amplitude for the patient group. The deviants representing a smaller extent of change did not elicit a P3a in the control group. A small P3a was however elicited in the patients but its amplitude did not significantly differ from that of the controls.



A region of interest (ROI) analysis was applied to the DRN. Thus, a separate ANOVA was run on a frontal electrode (F3, Fz, F4) cluster and also on a central electrode (C3, Cz, C4) cluster where the DRN is largest. A three-way ANOVA with one between factor, group (patients vs. controls), and two within factors, deviant type (frequency, duration, decrement, increment, white noise, environmental sounds), and laterality (left, midline, right) was run. There was no significant difference in the amplitude of the DRN between patient and control groups at either the frontal or central ROIs (F < 1 in both cases). Similarly, there were no overall differences in the amplitude of the DRN across the deviants at frontal and central sites (F < 1 in both cases). The group × deviant interaction was significant for the frontal ROIs, F(5, 110) = 2.62, MSE = 5.22, p < 0.05, [image: image1]. This was due to a larger DRN to the decrement deviant in patients compared to controls. The DRN did not differ as a function of hemisphere and interactions involving electrode site were not significant (F < 1 in all cases).

P3a

Not all of the deviants elicited a significant P3a. In the difference waves, a large amplitude centrofrontal maximum P3a, was observed following the white noise and environmental sound deviants, peaking at about 225 and 240 ms, respectively, for both patients and controls. For the controls, confidence interval testing revealed that the P3a elicited by white noise and environmental sound deviants was significantly different from the zero amplitude baseline (p < 0.01 in both cases). All other deviants failed to reach significance. Similarly for the patients, only the white noise and the environmental sounds elicited a significant P3a (p < 0.001, in both cases). All other deviants failed to reach significance. The mean amplitudes of the P3a for both groups and all deviants are presented in Table 2.

TABLE 2 | Mean amplitudes (SD in parentheses) at the Cz electrode site for the difference waves at the time interval of the P3a.
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An initial analysis of the data for all deviants was run at Cz where the P3a was largest. A two-way omnibus ANOVA with one between factor (groups) and one within factor (six deviants) was computed. As is apparent in Figure 3, the overall main effect of deviant was significant, F(5, 110) = 16.02, MSE = 3.43, p < 0.0001, [image: image1]. Significant group differences were also found, F(1, 22) = 5.76, MSE = 10.72, p < 0.05, [image: image1]. Overall, the P3a was significantly larger for the patients than the controls. The group x deviant interaction was not significant (F < 1).

A large P3a was only elicited by the white noise and environmental sound deviants. For this reason, a more extensive ROI analysis was carried out separately for these deviants. While the P3a tends to be largest over central regions of the scalp, its amplitude is also large at both anterior and posterior sites. Analyses were therefore run separately at frontal (F3, Fz, F4), central (C3, Cz, C4), and parietal (P3, Pz, P4) clusters. A two-way ANOVA consisting of a between factor (group), and a within factor (laterality: left, midline, right) was separately run at each cluster.

The P3a following presentation of the white noise deviant is presented in Figure 4. While the amplitude of the P3a was larger in the patients than the controls, the difference was not significant at frontal, F(1, 22) = 1.84, MSE = 14.06, p > 0.05, [image: image1], central, F(1, 22) = 1.94, MSE = 16, p > 0.05, [image: image1], or parietal F(1, 22) = 0.88, MSE = 11.46, p > 0.05, [image: image1], ROIs. The P3a did not differ as a function of hemisphere and interactions involving electrode site were not significant (F < 1 in all cases).
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FIGURE 4 | P3a following presentation of the white noise for patients (blue) and controls (black). Although, the P3a was larger in the patient group, the between group difference was not significant.



The P3a following presentation of the environmental sound deviants is presented in Figure 5. The P3a was significantly larger in the patient group across frontal, F(1, 22) = 8.14, MSE = 7.51, p < 0.01, [image: image1], central, F(1, 22) = 11.32, MSE = 10.19, p < 0.01, [image: image1], and parietal, F(1, 22) = 6.29, MSE = 17.36, p < 0.05, [image: image1], ROIs. The P3a did not differ as a function of hemisphere and interactions involving electrode site were not significant (F < 1 in all cases).
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FIGURE 5 | P3a following presentation of the environmental sounds for patients (blue) and controls (black). The P3a was significantly larger in patients compared to controls. The prestimulus period for the environmental sounds was not stable and varied between the two groups. As a result, a −50 to 50 ms parastimulus baseline was used.



The omnibus ANOVA showed the P3a was significantly larger for patients for all deviants. As is apparent in Figure 2, only a small amplitude P3a was elicited for the patients following presentation of the frequency, duration, decrement, and increment deviants. A P3a was, however, absent for the controls for these deviants. A separate group × deviant ANOVA was run only for these deviants. To maximize likelihood of finding group differences, the ANOVA was run only at Cz where the P3a was largest. The amplitude of the P3a did not significantly vary as a result of type of deviant, F(3, 66) = 1.00, MSE = 2.87, p > 0.05, [image: image1]. Importantly, while the amplitude of the small P3a was largest for the patient group, the difference compared to the control group was not significant, F(1, 22) = 2.51, MSE = 8.90, p < 0.12, [image: image1].

Correlations were also conducted on the individual participants’ P3a amplitudes for the white noise and environmental sound deviants, and the scores on the CDI-2 and SBQ-R. Initially, these correlations were computed on all participants (patients and controls). These correlations were computed at the Cz electrode site where the P3a was largest. Correlations involving the white noise P3a were very small (r = −0.08 with the CDI-2 and r = −0.06 with the SBQ-R) and not significant. For the environmental sound P3a, the correlations were r = 0.48 with the CDI-2 and r = 0.41 for the SBQ-R, p < 0.05 and p < 0.09, respectively. Correlations with the CDI-2 subscales were also computed. The negative self-esteem, functional problems, ineffectiveness, and interpersonal problems subscales were significantly correlated with the environmental sound-P3a (r = 0.49, r = 0.57, r = 0.46, and r = 0.64, respectively). When only the patients were considered, the correlations between the amplitude of the P3a and CDI-2 and SBQ-R were much lower. The correlations between the environmental sound P3a and the overall CDI-2 and the SBQ-R were r = 0.05 and r = −0.54, respectively, and were not significant. Similarly, the correlations between the white noise P3a and each of the six subscales of the CDI-2 were also small and not significant (p > 0.05 in all cases).

DISCUSSION

A recent report by the American Centers for Disease Control and Prevention (87) has indicated that the rates for suicide have not decreased over the past several decades. This is in spite of considerably increasing mental health treatment efforts. Clearly, additional research is required to understand the factors that contribute to an increased risk of suicidal behavior.

One of these factors appears to be a dysfunction of the frontal executive functions. The present study is one of a few that have investigated an adolescent sample. This has important implications. Most previous studies have examined executive functions in adult populations. The causes and behavior associated with adolescent and adult suicide behavior may be very different. Moreover, the present study was carried out in adolescent inpatients, only days after being admitted to a local children’s hospital because of an acute risk of suicide. Most previous studies have examined non-acute suicidal ideation or those with a history of previous suicide attempts. Very few studies have studied acute suicide risk with an in-patient population. It should also be noted that several features might distinguish individuals with suicidal behavior from those who only think about suicide [e.g., suicidal ideation; (88), see also, Ref. (89)]. In their review, Bredemeier and Miller (20) indicate that a majority of studies have identified executive function deficits as a risk of suicidality, especially when associated with mood disorders. The authors emphasize individual differences. Those who have actually attempted suicide appear to show the largest executive function disorders. It is not known whether these would also differ with those manifesting an acute at risk of suicide. It is quite possible that the executive function disorders would be even larger.

Many studies have identified poorer scores in suicidal groups on a number of cognitive tasks and traditional neuropsychological tests. These however require active participation and cooperation of the individual for relatively long periods to achieve successful performance. An inability to control attention has been identified as a marker of suicide behavior (29, 32). The present study thus examined executive processes involved in the capturing of attention by a rarely occurring and potentially highly relevant but unattended stimulus input. These processes are assumed to be involuntary and operate passively, and therefore do not require active attention The frontal lobe’s central executive must make a decision regarding whether current cognitive demands or the potentially more relevant, intruding input has priority. If the rare stimulus event is given priority, then attention is switched to its processing and performance on cognitive tasks-at hand will deteriorate. There is evidence that suicidal behavior is associated with an inability to inhibit irrelevant processing. For example, individuals with previous suicide attempts have performed worse on the Stroop task, thought to reflect the ability to inhibit a dominant but inappropriate response, compared to individuals with suicidal ideation (90).

In the present study, participants were asked to watch a silent, subtitled video while ignoring the auditory stimuli. Several ERP studies have now indicated that the nature of the “diversion” task (watching the video in this case) is, in fact, relatively incidental. What the participant “is doing” should not affect the processing of the unattended auditory stimuli. These auditory stimuli consisted of a frequently occurring standard stimulus and six different rarely occurring deviant stimuli. The deviant stimuli varied in the extent to which they represented change from the standard. A series of well-studied ERP components were elicited by the deviant stimuli.

Deviant-Related Negativity

As expected, all deviant stimuli elicited a frontocentral maximum DRN, peaking from 100 to 150 ms after stimulus onset. The amplitude of the DRN to all but the decrement deviants did not significantly differ between adolescents with suicidal behavior and healthy controls. The amplitude of the DRN was significantly larger for this decrement deviant for the patient group. It is difficult to explain why the processing of only the decrement deviant would differ. It is possible that this is a chance finding, given the large number of comparisons that were made. The decrement deviant does represent a decrease in intensity of the standard and it would be difficult to perceive. Given the fact that the patient group did display a larger P3a amplitude to all deviants, it is possible that they were able to perceive the decrease in intensity better than the controls. The general failure to find a DRN difference between the groups suggests that the automatic auditory deviance detection is well preserved in adolescents with suicidal behavior. Thus, whatever group differences were found in the amplitude of the P3a cannot be attributed to the initial detection of change. Only a limited number of studies have examined the effects of suicidality on the MMN. These studies have only used a single deviant and have focused on adult populations (91, 92). Both Zaifu et al. (91) and Zhen et al. (92) observed decreased amplitudes of the MMN in depressed adults with suicidal behavior. Studies looking at the MMN in adults with presumably only depression, also have reported a diminished MMN amplitude (93–96). The differences between these and the present study may be because of the use of different paradigms. The present study employed an optimal sequence while the others employed an oddball sequence. This is an unlikely explanation, however. Studies of the MMN have failed to find differences when it is elicited in oddball compared to optimal sequences (72, 73, 97). Importantly task demands also differed between the present study and those studying depressed adults. In the present study, the auditory MMN was elicited passively while participants watched a video. In the adult studies, participants were asked to actively attend to the auditory sequence and detect the change in the auditory stimulus. Several studies have indicated that suicidal behavioral and depression are associated with an inability to sustain attention. Differences between healthy controls and the patient group might thus be explained by this inability to sustain attention. Attention to the auditory sequence will cause other auditory ERPs to be elicited that are not observed when the auditory sequence is ignored. These attention-related ERPs may overlap and summate with the MMN. It is these attention-related ERPs rather than the MMN that might differentiate the groups. Also, processing in adult and adolescent groups may well differ. Lepistö et al. (71) studied depressed children and similar to our results, found no difference in the MMN amplitude compared to controls.

P3a

The amplitude of the P3a was crucial to the understanding of which unattended deviant stimuli are extensively processed and interrupt executive functions maintaining attention to the task-at-hand. There is some evidence that suicidal behavior is associated with an inability to inhibit the processing of irrelevant input. In healthy young adults, a number of studies have indicated that when a pure tone is used as a standard stimulus, white noise and environmental sounds acting as deviants will be especially likely to elicit a P3a (48, 73, 98–100). So powerful are the effects of these particular deviants that they continue to elicit a P3a during the sleep onset period where conscious awareness of the external environment is gradually diminished (101). The environmental sounds even elicit a P3a during definitive stage N2 sleep (101). On the other hand, the frequency, duration, decrement, and increment deviants do not elicit a P3a in young adults during the waking state suggesting these are determined to be less relevant and thus less likely to interrupt current cognitive priorities. These results were essentially replicated in the healthy adolescent controls. A large and significant P3a was also elicited by the white noise and environmental sound deviants. No P3a was apparent to the other deviants.

To our knowledge, this is the first study to examine the P3a in suicidal adolescents. The manner in which those with an acute risk of suicide processed the different deviants was generally similar to that of the healthy controls. Thus, a large and significant P3a was observed following presentation of the white noise and environmental sound deviants. Jandl et al. (69) recorded the P3a to environmental sound deviants in depressed adults with a lifetime history of suicidal behavior. They attempted to determine whether this P3a would become attenuated over the course their study. They did not however directly present P3a amplitude differences between healthy controls and those with a history of suicidal behavior, but their Figure 2 indicates a slight enhancement of the P3a in the suicidal group. The principle finding of the present study was that the amplitude of the P3a was also enhanced in the suicidal group. When an overall ANOVA was applied to the P3a for all deviant data, a “main effect” of group was found. Thus, the P3a for all deviants was larger for those with an acute risk of suicide compared to healthy controls. The P3a was calculated in a deviant-standard difference wave. The significant differences might therefore be a result of differential processing of either the deviant or the standard. In actual fact, ERPs to the standard stimulus were not significantly different between the two groups. Thus, the enhanced P3a in the suicidal group appears to be largely due to unusual “hyper-responsivity” to the deviant. This result does need to be interpreted with caution. Even though the group x deviant interaction was not significant, follow-up testing was nevertheless deemed to be warranted. It indicated that the group P3a difference was significant for only one deviant. The P3a following presentation of the environmental sound deviant was significantly larger for the group with acute risk of suicide. The P3a to the white noise deviant did appear larger for the suicidal adolescents; however, its amplitude was not significantly different from that of controls. An intriguing finding was that a small amplitude P3a was elicited in those at risk of suicide for the frequency, duration, increment and decrement deviants while in healthy controls, a P3a to the same deviants was absent. When an ANOVA was run only on these deviants, a tendency for a larger P3a in the suicide group was apparent, although the difference again did not reach significance.

These results do therefore provide strong support for the notion that suicidal behavior is associated with deficits in attentional control and more specifically in an inability to inhibit processing of what might be irrelevant stimulus input (28). An important executive function is to determine which of the many stimulus inputs is potentially so critical to warrant an interruption of ongoing cognitive demands. A threshold set too high will result in a failure to detect truly highly relevant events, possibly critical for survival. On the other hand, a threshold set too low will result in recurrent interruption of executive functions by what turns out to be irrelevant events, resulting in frequent distraction. The later appears to be the processing option observed with suicidal behavior. Such interruptions might also explain the reported inability to maintain and sustain attention in this group. The P3a also appears to provide a measure of maturity of the frontal lobes executive function. Mahajan and McArthur (64) and Oades et al. (65) have indicated it is larger in younger than older adolescents. The finding of an enhanced P3a in the adolescents with acute risk of suicide might thus be a reflection of immature frontal executive functions. It is also tempting to generalize beyond the present findings. Suicidality has also been associated with difficulty in inhibiting negative thoughts about oneself and a tendency for mind wandering and rumination (102). In the case of the group we studied, adolescents with an acute risk of suicide, the immature frontal central executive may also have difficulty in inhibiting the urge to act on suicidal thoughts, thus the need to urgently seek help.

Limitations

There are some limitations in the present study. The sample size is relatively small (although comparable to other ERP studies). This small sample size did not allow for a study of individual differences of other factors known to be associated with suicidality. Depression is correlated with suicidal thoughts and behavior and indeed scores on our depression index were much higher for the group at risk of suicide compared to healthy controls. Lepistö et al. (71) also reported an enhanced P3a to environmental sounds in depressed children compared to healthy controls. In our study, when the extent of depression was measured in both patients and healthy controls, a significant positive correlation was also found between this index of depression and the amplitude of the P3a to environmental sound deviants. It is therefore possible that the group differences we observed in the P3a amplitude may reflect effects of depression rather than suicidality. Keilp et al. (28, 32) noted larger impairments in executive functioning related to attention and memory in patients with high-lethality suicide attempters beyond that typically found in major depression. In the present study, when only the patients were considered, the correlation between the amplitude of P3a and depression was much lower. The extent of depression within the suicide group was thus a poor predictor of P3a amplitude and presumably its reflection of executive control of where attention is directed.

The types and dosages of various medications might also account for some of the group differences. Ideally, a non-medicated sample should also be studied. This may not be ethically or morally justifiable in those seeking emergency intervention for acute risk of suicide and deemed to require pharmaceutical treatment. Still, the types of medication used in treatment are generally considered to dampen rather than heighten the extent of information processing. It therefore seems unlikely that these medications would increase the likelihood of interruption of executive functions.

While the present study did employ an objective neurophysiological measure, the P3a, as an index of the interruption of ongoing cognitive tasks and switching of attention, it is important to note that an independent measure of this process was not available. This independent evidence of the switch of attention is generally provided by a behavioral measure, a deterioration in performance on the cognitive task in which the participant is actively engaged following presentation of the deviant. In a classic Schröger and Wolff (64) study, participants were presented with a modified oddball task consisting of short and long duration pure tones occurring with equal probability. Participants were asked to press a button corresponding to which tone had been presented. At odd times, the frequency of one of the tones was changed to form a deviant stimulus. This frequency deviation was, however, irrelevant to the primary task of duration detection and was thus to-be-ignored. The frequency deviant did, nevertheless, elicited a large P3a. Following its presentation, a prolongation of reaction times and decrease in accuracy on the duration detection task was observed. The processing of the deviant stimulus did indeed result in a switch of attention from the duration detection task resulting in the deterioration in performance. Such an active task could be modified for use with younger participants. Still, it would require the participant to remain vigilant and sustain attention for a relatively long period of time to this very difficult task. Again, attentional control appears to be highly problematic in such clinical groups.

CONCLUSION

There was little evidence of a deficit in processes related to the automatic detection of acoustic change in adolescents with an acute risk of suicide. The amplitude of the DRN following presentation of the different deviants did not differ between patients and controls. Some of the deviants, particularly the white noise and the environmental sounds, were expected to interrupt executive functions that maintain attention to an ongoing cognitive task. A later positivity, the P3a, is thought to reflect processes associated with this interruption. These deviants did in fact elicit a large P3a in both groups. However, an enhanced P3a was evident in the patient group, particularly for the environmental sound deviants. For the control group, a P3a was absent following presentation of the frequency, duration, decrement, and increment deviants. These deviants did however elicit a small P3a in the group at acute risk of suicide, although the differences were not statistically significant. These findings suggest that the threshold for triggering the involuntary switch of attention might be lower in these patients and may explain their reported enhanced distractibility. This is likely to cause difficulties in concentration and may cause deterioration in academic performance, because of an inability to sustain attention. The group differences in the P3a are suggestive of an immature frontal central executive, and perhaps may provide a promising marker for the identification of those with an increased risk of suicide. This could result in an earlier recognition and, importantly, earlier intervention of suicide in adolescence.
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It can be difficult to identify those at risk of suicide because suicidal thoughts are often internalized and not shared with others. Yet to prevent suicide attempts it is crucial to identify suicidal thoughts and actions at an early stage. Past studies have suggested that deficits in attentional control are associated with suicide, with the argument that individuals are unable to inhibit negative thoughts and direct resources away from negative information. The current study aimed to investigate the association of suicidal behavior with neurological and behavioral markers, measuring attentional bias and inhibition in two Stroop tasks. Fifty-four participants responded to the color of color words in a standard Stroop task and the color of positive, negative, and neutral words in an emotional Stroop task. Electroencephalographic (EEG) activity was recorded from frontal areas during each task and at resting. Participants were separated into a low-risk and high-risk group according to their self-reported suicidal behavior. Participants in the high-risk group showed slower response times in the color Stroop and reduced accuracy to incongruent trials, but faster response times in the emotional Stroop task. Response times to the word “suicide” were significantly slower for the high-risk group. This indicates an attentional bias toward specific negative stimuli and difficulties inhibiting information for those with high levels of suicidal behavior. In the emotional Stroop task the high-risk group showed reduced activity in leftward frontal areas, suggesting limitations in the ability to regulate emotional processing via the left frontal regions. The findings support the argument that deficits in attentional control are related to suicidal behavior. The research also suggests that under certain conditions frontal asymmetry may be associated with suicidal behavior.
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INTRODUCTION

Suicidal behavior refers to a wide range of suicide-related cognitions, emotions, and behaviors (1). It is a term that has been used to categorize behavior associated with ideas, intentions, motivations, plans, and attempts for suicide. Prediction and prevention of suicide is challenging because it is a personal and sensitive topic (2). Those who experience suicidal behavior may avoid discussing this with others and sharing their thoughts can often trigger feelings of stigmatization. This can also lead to difficulties in identifying those who are vulnerable to suicide because assessments are largely based on clinical interviews and self-report measures (3). This means clinicians have to rely on individuals self-disclosing information regarding their current suicidal thoughts and plans, and any history of past suicide attempts. Such disclosure may be unreliable if a person is unwilling to report their intentions (4) and individuals may deliberately deny or conceal their suicide tendency to avoid intervention or hospitalization (2, 5). This highlights the importance of developing alternative measures for identifying individuals with a suicide risk. One potential option would be to use measures of cognitive and neurological processing (5).

Deficits in cognitive processing and neurological activity have been found in suicidal individuals and these are specifically related to “executive function” (6–9). Executive function [also termed cognitive control, e.g., Ref. (10)] constitutes many components that allow an individual to plan and execute goal-directed behavior including the ability to regulate emotions, exert inhibitory control, shift focus between multiple tasks, and flexibly modify behavior according to a situation (11–14). Deficits therefore relate to impairment of a broad range of cognitive functions such as memory, attention, and decision-making.

Miyake et al. (15) identify three key components of executive function: shifting, updating, and inhibition. Updating is the ability to maintain relevant information within working memory and to update this information in accordance with changes in task demands. Shifting refers to directing attentional resources away from task-irrelevant information and toward task-relevant information. Inhibition is the ability to override an automatic but irrelevant response. Attentional control (the ability to flexibly shift attentional resources in dynamic situations, maintain focus on relevant information, and inhibit irrelevant information) is implicated in each of these components. Deficits in attentional control are argued to be related to affective disorders as individuals have difficulties shifting resources away from negative thoughts and re-directing attention toward more positive information (16). The importance of executive control in the development and maintenance of affective disorders is outlined in an integrative cognitive-biological model of depression that proposes two key components (17, 18). Initially, low-level bottom–up processing of negative information results in attentional biases. Second, deficits in top–down control processes mean that an individual is unable to direct attention away from negative information.

Executive dysfunction is argued to have a direct impact on emotional regulation as it prevents individuals engaging in effective mood-regulation strategies and instead a person may utilize maladaptive strategies that serve to sustain negative biases. For instance, Joormann and Tanovic (10) make the argument that individuals with major depressive disorder may have difficulties changing the contents of working memory and moving the focus away from negative thoughts (updating). Deficits in shifting have also been associated with increased rumination in depressed individuals due to an inability to shift the focus of attention away from negative thoughts [e.g., Ref. (19)]. This increased focus on negative information serves to enhance and maintain negative mood states (20).

While the theoretical explanations for the links between executive function and affective disorders focus on depression, deficits in executive control have also been linked to the reduced ability to deal with emotional disturbances that are commonly found in suicidal patients (21, 22). For example, difficulties with response inhibition can make one more likely to act impulsively, while impairments in interference control can prevent the inhibition of irrelevant and intrusive thoughts, such as those relating to self-harm (13, 23). Richard-Devantoy and Courtet (24) proposed that suicidal individuals with impaired executive function are at a greater risk of attempting suicide due to their diminished ability to engage in protective cognitive strategies. This is because they are less able to accurately assess the consequences of their behavior, and less capable of inhibiting maladaptive emotional and behavioral responses. They found that individuals who had attempted suicide showed deficits in decision-making, problem solving, autobiographical long-term memory, and working memory. Loyo et al. (25) measured the links between executive functioning and suicidal behavior, taking measures of attentional control, abstract reasoning ability, and decision-making in 25 suicide attempters with depressive symptoms, 25 non-suicide attempters with depressive symptoms, and 24 non-depressed participants. Consistent with Richard-Devantoy and Courtet (24), they found that compared with the non-suicide attempters and non-depressed participants, suicide attempters showed greater deficits in a range of tasks including the Wisconsin Card Sorting Task and the Iowa Gambling Task. These findings suggest a relationship between executive dysfunction and suicidal behavior. Interestingly, a study by Keilp et al. (16) that compared executive function in depressed suicide attempters, depressed non-attempters, and healthy controls found that while the patient groups showed poor performance across a number of measures, those with a past suicide attempt showed specific deficits in tests of attentional control and working memory.

Further supporting evidence for the link between suicide and executive control comes from a study by Richard-Devantoy et al. (26) using a color-word interference test similar to the Stroop task. Participants were 17 healthy controls and 38 depressed individuals with no suicide attempts or ideation (thoughts of suicide), 16 depressed individuals with suicide ideation, 14 depressed low-lethality suicide attempters, and 17 depressed high-lethality suicide attempters. The task involved color naming, word reading, inhibition, and inhibition/switching trials and compared with healthy controls and those with suicide ideation, high-lethality suicide attempters took longer to respond to inhibition trials. Richard-Devantoy et al. (26) argued that the results have important implications for suicidal behavior because deficits in executive control may undermine the ability to deal with real-life emotional distractions. While individuals with adequate inhibition may exert control over inappropriate behaviors (such as self-harm) and are better able to resist suicidal urges, those with impaired inhibition may be less able to exercise control over these impulses, and may have difficulty resisting the urge to act on suicidal thoughts. Such deficits may therefore predict whether an individual will engage in suicidal behavior. The authors do however state that executive control is impacted by age and their findings are limited due to the fact that they used a group of older adults. Consequently it would be beneficial to assess executive dysfunction in a younger population.

Executive function is primarily controlled by the prefrontal cortex (PFC), which interacts closely with other brain regions such as the anterior cingulate and the amygdala (13, 27). It has been proposed that the frontal regions of the brain, predominantly the dorsal lateral and ventral lateral PFC (dlPFC, vlPFC), are responsible for guiding attention, maintaining information within the mind, shifting cognitive resources between different sources of information, and inhibiting the processing of task-irrelevant information (8, 9, 28–30). Compton et al. (28) measured PFC activity using functional Magnetic Resonance Imaging (fMRI) in a color Stroop and an emotional Stroop task. In a color Stroop task (31), participants are asked to name the color of words that possess a congruent (e.g., the word red printed in red) or incongruent semantic meaning (e.g., the word red printed in green). In an emotional Stroop task (32), participants are asked to name the color of emotional and neutral words. Both tasks require the inhibition of an automated, irrelevant response (reading the word), and the allocation of resources to process a relevant response (the name of the color); therefore, they allow for the measurement of attentional control. In general, studies show that responses are slower to incongruent trials compared with congruent trials in a standard color Stroop, revealing difficulties inhibiting the automatic processing of irrelevant information [known as the Stroop interference effect (33)]. Responses are also slower to emotional words compared with neutral words in an emotional Stroop task [also known as the emotional Stroop effect (34–36)]. This is particularly the case in patient groups when the emotional words are related to affective disorders [e.g., Ref. (37)]. Compton et al. (28) found that activity in the dlPFC increased for trials in which the word was incongruent to the color and for trials in which negative words were presented. It is argued that increased activity reflects greater investment of resources in order to inhibit automatic responses (regardless of whether these are emotionally significant); therefore, difficulties recruiting the dlPFC would lead to impaired inhibition.

Pan et al. (38) measured response inhibition using the Go/No-go task in adolescents with various degrees of suicidal thoughts and actions. The sample included 15 depressed adolescents with a history of suicide attempts, 15 depressed adolescents with no history of suicidal behavior, and 14 healthy controls. The Go/No-go task requires participants to press a button in response to a target stimulus (Go), but to inhibit the button press and do nothing in response to a non-target stimulus (No-go). In the healthy controls, fMRI recordings showed increased activation of the prefrontal, anterior cingulate, and parietal cortical regions. The anterior cingulate in particular is considered crucial for inhibitory control (8) and while the depressed individuals with no past history of suicidal behavior did not differ from the controls with regard to activity in this area, the depressed adolescents with a history of suicide attempts showed significantly reduced activity. This indicates impairments in inhibitory control for suicidal individuals and also shows the relationship between cognitive processing and cortical activity. The findings were consistent with those of Compton et al. (28) regarding the association between frontal activity and attentional control. They also suggest that this association may constitute a neurobiological basis for predisposition to suicidal behavior. It is proposed that executive control may moderate frontal cortical activity and neurological measures may therefore be used to predict suicidal behavior of individuals beyond the currently used self-report measures.

The majority of past research exploring the neurological basis of affective disorders has focused on clinical depression and there are comparatively fewer studies that measure executive function and neurological activity in suicidal populations. The initial argument that limited executive function and patterns of PFC activity may be related to affective disorders came from observations of patients who had experienced a stroke and were suffering from clinical depression [(39); see Ref. (40) for a review]. It was evident that following damage to the left prefrontal regions some patients became increasingly depressed, while damage to the right frontal regions resulted in increasing levels of manic symptoms. Schaffer et al. (41) explored this dissociation by measuring cortical activity in patients who were suffering from depression to varying extents. The aim was to identify any “asymmetry” of activity to support the claim that different patterns of frontal activation may be related to the severity of the disorder. Electroencephalogram (EEG) electrodes were placed on the frontal and parietal regions of the brain and similar to the clinical report of Gainotti (39), patients indicating more severe symptoms of depression showed greater activity in the right compared with the left. Importantly, this pattern was only found in the frontal regions, not the parietal regions.

These findings led to a rapid expansion of research surrounding lateralized frontal activation and EEG has been a common tool used to measure the correlates of relative hemispheric dominance (42, 43). It has been posited that the left hemisphere (LH) is dominant for processing positive emotions, whereas the right hemisphere (RH) is dominant for processing negative emotions. This means that if individuals have greater electrocortical activity in the right frontal region, they will have a disposition toward focusing on negative emotions and information. Supporting evidence for this came from Davidson and Fox (44) who were among the first to use asymmetric frontal cortical activity to make inferences about frontal asymmetry and emotions. They suggested that patterns of lateralized brain activity can be identified as early as infancy and to test this hypothesis they recruited 10-month old infants to view videotapes consisting of happy or sad facial expressions. Activity in frontal and parietal regions was recorded and it was found that increased activation in the left (relative to the right) corresponded to viewing happy faces while increased activation in the right (relative to the left) corresponded to viewing sad faces. The findings were also consistent with those of Schaffer et al. (41) as the differential pattern of activity was only found in the frontal regions, not the parietal regions.

Based on this research, Davidson et al. (45) and Davidson et al. (46) developed the dispositional model. The model holds a valence hypothesis that positive affect is associated with leftward frontal cortical activity, and negative affect is associated with rightward frontal cortical activity [e.g., Ref. (42)]. Since the introduction of this model research has been conducted to show the relationship between asymmetric frontal activation and depression (42, 43, 47–50). Overall the findings show that patients with a history of depression or with recurrent depression have relatively lower left frontal cortical activity (51), also known as left frontal hypoactivation [for reviews, see Ref. (52–54)]. This is in contrast to healthy controls that show the opposite pattern with greater leftward frontal cortical activity (50, 55). The level of reduced leftward activity also correlates with the level of symptoms reported, suggesting that this may provide a potential marker for assessing severity of disorders in patients (56).

The dispositional model makes the assumption that positive emotion is always associated with leftward frontal activation and negative emotion is always associated with rightward frontal activation. This has been challenged by Coan et al. (57) who proposed the capability model. This model supports the claim that individual differences in frontal asymmetry exist but argues that the differences will vary according to different situational contexts (40, 58). Therefore, while the dispositional model posits that rightward frontal activity will correspond to more negative emotional responses in all situations (e.g., in events that trigger joy, fear, or sadness), Coan and Allen (58) propose that differences in frontal asymmetry correspond to the different emotional demands of a situation. The capability model therefore suggests that asymmetrical differences are best thought of as interactions between individual differences and situational demands.

Despite the differences in these two models, neurological findings provide evidence that frontal asymmetry may serve as an indirect neurological indicator for predicting depression, or even suicide risk. For instance, using event-related fMRI, Jollant et al. (59) compared the neural activity of previously depressed men with past suicide attempts, previously depressed men with no suicide attempts, and healthy male controls. Across the three groups, only those with a history of suicide attempts showed frontal asymmetrical differences in response to emotional faces (angry, happy, and neutral). Specifically, they showed increased neural activation in the right lateral orbitofrontal cortex in response to angry faces relative to neutral faces. Jollant et al. argue that increased sensitivity to another person’s disapproval (e.g., in the form of an angry facial expression) and a higher propensity to process and act on negative emotions may exacerbate suicidal behavior in suicidal individuals. This links to the proposal that increased processing of negative information (as demonstrated by increased activation) may serve to maintain negative attentional biases in individuals suffering from affective disorders (10, 17, 18).

Grimshaw and Carmel (60) provided an explanation for the inhibitory difficulties in depressed individuals arguing that they are unable to utilize the parts of the brain (i.e., the left PFC) responsible for inhibition, particularly the inhibition of negative information. Studies have supported this by showing that failure to recruit the left dlPFC when presented with irrelevant negative information is associated with depression (61, 62) and trait negative affect (63). Given the relationship between frontal asymmetry and inhibition, Grimshaw and Carmel (60) have proposed the asymmetric inhibition model. It is predicted that each frontal region specializes in the inhibition of different types of emotions, with the left dlPFC responsible for inhibiting negative stimuli, and the right dlPFC responsible for inhibiting positive stimuli. Therefore, frontal asymmetric activation reflects the ability to inhibit different types of emotional stimuli.

The current study aims to further investigate the relationship between frontal asymmetry, executive function (specifically attentional control), and suicidal behavior. While the majority of the previous research focuses on clinical samples there is an argument that early identification of those at risk of suicidal behavior is essential (64, 65). On the basis of this, the present work explores the links between suicidal behavior, attentional control, and asymmetry using a non-clinical population reporting relatively mild symptoms. Frontal asymmetry was recorded from individuals reporting high and low levels of suicidal behavior at resting state (both eyes closed and eyes opened) and during a color Stroop task and an emotional Stroop task. The dispositional model (45, 46) asserts that individuals who report higher levels of suicidal thoughts and behaviors will exhibit rightward frontal activity compared with those with low suicide risk regardless of the situation. However, the capability model (57) argues that the effect of suicidal behavior on asymmetric frontal brain activation will be more pronounced during emotionally demanding situations. By comparing frontal asymmetry at resting state and in emotional and non-emotional tasks it will be possible to test the predictions of these two models. Using the Stroop task also allows differences in attentional control to be compared according to levels of suicidal behavior. It is proposed that individuals reporting higher levels of suicidal behavior (high-risk) will show more difficulties in attentional control and will therefore be at a greater risk of suicide (and more likely to make a future suicide attempt) because they are less able to inhibit negative thoughts and direct attention toward task-relevant information. In contrast, those who experience low levels of suicidal behavior will have effective attentional control and will therefore be less likely to focus on irrelevant negative thoughts and actions. On the basis of this it was predicted that individuals with a high-risk would show a bigger Stroop interference effect in the color Stroop task compared with those in the low-risk group. For the emotional Stroop task, it was predicted that all participants would show the expected emotional Stroop effect, but that the high-risk group would show increased difficulty inhibiting negative words. According to the models of frontal asymmetry it was hypothesized that those who report high levels of suicidal behavior would also show relatively higher rightward frontal activation during the color Stroop task. Additionally, in the emotional Stroop task, leftward frontal activation would correspond to inhibition of negative stimuli whereas rightward frontal activation would correspond to inhibition of positive stimuli.

MATERIALS AND METHODS

Design

The study used a mixed measures design to investigate the effects of suicidal behavior in a Stroop task and an emotional Stroop task. Suicidal behavior was a between-participants variable with two conditions, high-risk and low-risk. In the color Stroop task a 2 (suicidal behavior) × 2 (congruency) design was used. Congruency referred to whether each color word was the same (congruent) or different (incongruent) to the color of ink in which the word was presented and this was a within-participants variable. In the emotional Stroop task a 2 (suicidal behavior) × 3 (emotion) design was used. Emotion was the valence of the words presented with positive, negative, and neutral words. This was a within-participants variable. The dependent variables were accuracy (total number of correct responses), and response times (milliseconds) to respond to the color of each word. A self-reported measure of depression was also recorded for each participant.

Frontal asymmetry (uV2) was recorded during resting state and during the color Stroop and emotional Stroop tasks. In the resting state and color Stroop task asymmetry was compared between the high- and low-risk groups. In the emotional Stroop task asymmetry was compared between these two groups and across the three conditions of emotion.

Participants

Fifty-four undergraduate students (32 females) studying at The Open University in Hong Kong were recruited by convenience sampling. Age ranged from 18 to 27 years, with a mean of 21.65 years (SD = 2.10). Prospective participants were prescreened for previous history of neurological and mental health problems (e.g., currently taking medication known to affect cognitive performance, cognitive deficits, and diagnosis of PTSD).

Stimuli and Materials

Suicidal behavior was measured using the Suicidal Behavior Questionnaire-Revised [SBQ-R (66)]. This is a 4-item inventory that explores different dimensions of suicidal thoughts and actions. Item 1 measures lifetime suicide ideation and/or suicide attempts, item 2 assesses the frequency of suicidal thoughts in the previous 12 months, item 3 quantifies the threat of a suicide attempt, and item 4 is the self-reported likelihood of future suicidal behavior. Each question was answered using a Likert scale and the scale for each question differed slightly, with scales ranging from a minimum of 1 to a maximum of 6. Total scores, ranging from 3 to 18, represent overall suicide risk whereby higher scores represent greater risk. In an undergraduate student population the SBQ-R has demonstrated good internal reliability with Cronbach’s alpha ranging from 0.76 (66) to 0.8 (67, 68). Individuals scoring a total of 7 or above were considered to be at a significant risk of suicidal behavior. A cut-off of 7 was selected on the basis of past findings from Osman et al. (66) who found a total score of 7 was most effective at distinguishing between those who had suicide ideation and/or had made a suicide attempt from those who had not experienced suicide behavior. This differs from clinical populations, and while Osman et al. (66) suggest a cut-off of 8, Rueda-Jaimes et al. (69) propose a cut-off of 11 for clinical populations.

The Stroop tasks were presented on a 19˝ computer monitor using E-Prime. In the color Stroop task the words “red,” “yellow,” “blue,” and “green” were presented in bold Times New Roman font, size 28. Each word was presented in the color red, yellow, blue, or green depending on the congruence of the trial. The emotional Stroop task was adapted from Herrington et al. (62) and consisted of positive, negative, and neutral words presented in one of the four colors (red, yellow, blue, and green). A total of 192 words were used from the Affective Norms for English Words [ANEW (70)], 64 positive (e.g., birthday, laughter, angel), 64 negative (e.g., bankrupt, suicide, funeral), and 64 neutral (e.g., handle, carpet, time). Valence of positive words ranged from 6.17 to 8.43 with a mean of 7.49, valence of negative words ranged from 1.61 to 3.69 with a mean of 2.47, and valence of neutral words ranged from 4.02 to 7.57 with a mean of 5.64.

Depression was measured using the Beck Depression Inventory-II [BDI-II (71)]. This self-report inventory measures different aspects of depression such as sadness and irritability. It is a 21-item inventory and all items are assessed on a 4-point rating scale from zero to three (0 indicates no symptoms and a score of 3 indicates severe symptoms). Each item focuses on a particular feeling or behavior and respondents are asked to indicate the extent to which they have experienced this in the previous two weeks. For instance, item 14 focuses on “worthlessness” with responses from 0 (“I do not feel I am worthless”) to 3 (“I feel utterly worthless”). The total score ranges from 0 to 63 with higher scores indicating more severe depression symptoms. A score of 17 or above represents a risk of clinical depression, and scores higher than 31 are indicative of more severe depression. In the current investigation responses to item 9 were removed. This item refers to suicidal behavior and was removed to avoid any overlap with the SBQ-R.

Electroencephalogram activity was recorded using an Emotive EEG Neuroheadset with a sampling rate of 128 Hz (Emotiv Technology Inc., USA) that records from 14 sites (AF3, AF4, F3, F4, FC5, FC6, F7, F8, T7, T8, P7, P8, O1, O2) using a 16-channel Biosemi Active Two system. Two additional electrodes situated at the back of the ears (CMS, DRL) were selected as the reference of choice for all analyses and all sites were referenced to the average of these electrodes during recording, and re-referenced offline. Frontal electrodes were F3, F4, F7, F8, AF3, and AF4. Central electrodes were FC5, FC6, T7, and T8. Parietal electrodes were P7 and P8 and occipital electrodes were O1 and O2. The numbers also indicated the area of the right/left hemispheres of the brain an electrode was located, where even numbers represent the RH and odd numbers refer to the LH. Prior to use, all felt pads on top of the sensors were moistened with a saline solution.

Procedure

After providing written informed consent participants were seated in a dimly lit room and the EEG headset was affixed to the scalp with sites located according to the 10/20 system (72). The impedance at each site was checked to ensure good contact quality (large signal to noise ratio). Participants were instructed to remain seated in a relaxed state and EEG recordings were taken with the eyes closed for 2 min and the eyes open for 2 min to provide a resting state measure. Next, participants were asked to complete the color and the emotional Stroop tasks while wearing the EEG headset. The order of the tasks was counterbalanced across participants. For both tasks, a trial began with a fixation cross of 500 ms followed by the presentation of a word in the center of the computer screen. For each word participants were asked to identify the color of the text (red, yellow, blue, or green) as quickly as possible by pressing the corresponding key on the computer keyboard (R, Y, B, and G). A total of 60 trials were completed in the color Stroop task with 30 congruent and 30 incongruent trials. There were an equal number of words presented in red, yellow, blue, and green and all trials were presented in a random order. The emotional Stroop task consisted of three emotional blocks showing positive, negative, and neutral words. The order of the blocks was randomized and there were 64 trials in each block. An equal number of words were presented in each of the four colors within each block and all trials were presented in a random order.

EEG Data Processing

Activity was recorded across the entirety of each block to allow for a general pattern of hemispheric asymmetry to be gained. Consequently activity was taken for all elements within a trial (fixation, stimulus presentation, and response) and a precise measure of electrocortical activity in specific time epochs was not generated. Activity within each block was compared with a baseline measure taken over a period of 20 s in eyes-open resting state immediately prior to each block. All artifact screening, re-referencing, and spectral analysis were performed using EEGLAB toolbox (73) and custom scripts in MATLAB (74). Each data file was visually inspected to manually remove artifacts such as aberrant signals due to large non-blink eye movements, muscle movements, or signal discontinuities. Further EEG artifacts were removed using an independent component analysis [ICA; (73)] during offline signal processing. A bandpass filter of 2–45 Hz and a notch filter of 50 Hz were applied to the raw data with 128-Hz sampling frequency per channel. A Hamming window (1024 sample and 50% overlap) was also applied to the data in preparation for spectral analysis, from which the power and asymmetry estimates were derived.

The experiment was completed in blocks (eyes open resting, eyes closed resting, color Stroop, positive, negative, and neutral emotional Stroop) and activity was recorded and analyzed across each block. Frontal alpha asymmetry was calculated in 1-Hz frequency bins and averaged across the frequency bandwidths of interest: delta (1.5–3.5 Hz), theta (4–7.5 Hz), alpha (8–13 Hz), alpha1 (8–10 Hz), alpha2 (10–13 Hz), beta1 (13–20 Hz), and beta2 (20–28 Hz). Frontal alpha asymmetry was calculated for F3 (left frontal) and F4 (right frontal) electrodes using the Fast Fourier Transform (FFT) method. The alpha power values for F3 and F4 were natural log transformed (73) such that an asymmetry score comparing activity in the RH to activity in the LH in each block was computed [ln ALPHA = (ln[RH] − ln[LH])]. Frontal asymmetry indices were calculated by subtracting the natural log of the power of the LH electrode from that of the RH electrode [ln [right (F4)] − [left (F3)]] (75). Given the inverse relationship between alpha power and cortical activity (76), a positive alpha asymmetry index reflects relatively higher left frontal activity and lower right frontal activity, and a negative asymmetry index reflects relatively higher right frontal activity and lower left frontal cortical activity.

RESULTS

Two participants were excluded from the analysis due to poor EEG data or missing behavioral data. The remaining 52 participants (31 females) were all right handed and were not taking any medication known to affect brain activity or cognitive performance. The SBQ-R had a suitable level of internal reliability that was consistent with past studies [e.g., Ref. (66)], Cronbach’s α = 0.74. Participants were separated into high and low suicidal behavior groups according to their total score on the SBQ-R. Participants with a total score less than 7 were categorized as low-risk (median score = 5, range = 3–6), while participants with a score of 7 or above were categorized as high-risk (median score = 9.5, range = 7–15). There were a total of 22 participants (13 female, aged 20–23, mean age of 21.55) in the high-risk group and 30 (18 female, aged 20–25, mean age of 21.94) in the low-risk group. Six participants in the high-risk group and none of the participants in the low-risk group reported a past suicide attempt. To ensure that any group differences were not driven by those who had made a past suicide attempt, the results were analyzed once with all participants included, and a second time without attempters. Analysis without attempters is only reported where the results differed from that of the full sample.

The data did not meet parametric assumptions, and therefore a Mann–Whitney U test was used to confirm that the SBQ-R scores between the two groups were significantly different (U = 0.001, z = −6.162, p < 0.001, r = 0.85). Analysis of scores from the BDI-II (without item 9) also showed that participants in the high suicidal behavior group reported significantly higher levels of depression (median score = 28, range = 17–42) than those in the low suicidal behavior group [(median score = 8, range = 1–16), U = 112.500, z = −4.034, p < 0.001, r = 0.57].

Resting EEG

To investigate differences in alpha-asymmetrical activation in relation to suicidal behavior in the resting state, independent t-tests were conducted with suicidal behavior group as the between-participant variable and alpha-asymmetrical index as the dependent variable. Opposite to what was expected, the alpha-asymmetrical index was higher in the high-risk group (M = 0.07uV2, SD = 0.49) than the low-risk group (M = 0.51uV2, SD = 0.67) during the eyes-open resting state [t(50) = −2.63, p = 0.01, Cohen’s d = 0.75]. This means that while both groups showed more activity in the left compared with the right, this was most pronounced for the high-risk group. There was no significant difference in alpha asymmetry between the high- and the low-risk groups during the eyes-closed resting state [t(50) = −4.497, p = 0.141, Cohen’s d = 0.42].

Performance in the Stroop Task

All incorrect trials were removed and any correct response times that were more than 2.5 SD from the mean were classed as outliers and removed (a total of 4.84% of trials). Accuracy was analyzed using a generalized estimating equation (GEE) assuming a negative binomial distribution. All RTs were log transformed to ensure data met the assumptions of a normal distribution and RT data were analyzed using a 2 (suicidal behavior) × 2 (congruency) mixed measures ANOVA.

Analysis of accuracy in the color Stroop task showed a significant main effect of suicidal behavior [Wald χ2 (1) = 4.385, p < 0.05, Cohen’s d = 0.61]. Accuracy was higher for the low-risk group (M = 28.82, SD = 1.16) compared with the high-risk group (M = 27.35, SD = 1.71). There was also a significant effect of congruency [Wald χ2 (1) = 24.053, p < 0.001, Cohen’s d = 1.86], with higher accuracy in congruent (M = 29.4, SD = 0.76) compared with incongruent trials (M = 27.78, SD = 1.51). There was a significant interaction between suicidal behavior and congruency [Wald χ2 (1) = 6.158, p < 0.05, Cohen’s d = 0.73]. Differences between the low- and high-risk groups were only found in the incongruent trials (M of 28.19 and 27.35 respectively, SD of 1.12 and 1.76) and not the congruent trials (M of 29.44 and 29.36 respectively, SD of 0.89 and 0.67) (see Figure 1A).
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FIGURE 1 | Accuracy (total correct) and RT (ms) in the color Stroop task. Error bars represent standard error of the mean. (A) The interaction between suicidal behavior and congruency for accuracy. Reduced accuracy to incongruent trials compared with congruent trials was more apparent for the high-risk group. (B) Participants with a high risk of suicide were slower to identify the color of the words (regardless of congruency) than the low-risk group. Response times were also slower to incongruent trials compared with congruent.



For RT (see Figure 1B), there was a significant effect of suicidal behavior [F(1, 50) = 28.916, MSE = 27712.152, p < 0.001, partial η2 = 0.366]. Participants reporting lower levels of suicidal behavior showed faster response times than those with higher levels (M of 700.95 and 878.72 ms respectively, and SD of 146.60 and 144.17). There was a significant effect of congruency [F(1, 50) = 157.325, MSE = 4360.631, p < 0.001, partial η2 = 0.719], with faster response times to congruent (M = 704.17 ms, SD = 135.59) than incongruent trials (M = 848.05 ms, SD = 170.78). There was no interaction between suicidal behavior and congruence [F(1, 50) = 1.222, MSE = 4360.63, p = 0.274, partial η2 = 0.084].

There was no significant difference in alpha-asymmetrical index between the high-risk group (M = 0.334uV2, SD = 0.50) and the low-risk group (M = 0.452uV2, SD = 0.85) in the color Stroop task [t(50) = −0.580, p = 0.564, Cohen’s d = 0.18].

Performance in the Emotional Stroop Task

Analysis of the emotional Stroop task followed that of the color Stroop task. Accuracy was analyzed using a GEE and RT was analyzed with a 2 (suicidal behavior) × 3 (emotion) mixed measures ANOVA. A total of 4.21% of trials were removed due to low accuracy or because response times were more than 2.5 SD from the mean. All RTs were log transformed to satisfy distributional assumptions.

For accuracy (Figure 2A), the model revealed a significant main effect of suicidal behavior [Wald χ2 (1) = 4.069, p < 0.05, Cohen’s d = 0.58]. Accuracy was higher for the low-risk group (M = 61.88, SD = 2.39) compared with the high-risk group (M = 61.17, SD = 1.74). There was no main effect of emotion [Wald χ2 (1) = 1.034, p = 0.309, Cohen’s d = 0.28], and no interaction between suicidal behavior and emotion [Wald χ2 (1) = 2.483, p = 0.115, Cohen’s d = 0.45].
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FIGURE 2 | Accuracy (total correct) and response times (ms) in the emotional Stroop task. Error bars represent standard error of the mean. There was a speed-accuracy trade-off in this task whereby the high-risk group responded faster (B) but were less accurate (A).



For RT (Figure 2B), there was a significant effect of suicidal behavior [F(1, 50) = 11.30, MSE = 8495.123, p < 0.001, partial η2 = 0.184] with faster response times in the high-risk group (M = 593.31 ms, SD = 84.83) compared with the low-risk group (M = 679.76 ms, SD = 94.95). There was no significant effect of emotion [F(2, 100) = 1.824, MSE = 3969.585, p = 0.110, partial η2 = 0.035] and no interaction between suicidal behavior and emotion [F(2, 100) = 0.608, MSE = 2413.522, p = 0.546, partial η2 = 0.012].

To assess inhibition of suicide-related stimuli, response times were also considered across the two groups when responding to the word “suicide.” A between-participants t-test was conducted that showed significantly longer response times for the high-risk group compared with the low-risk group [M of 725.20 and 652.78 respectively, SD of 126.32 and 116.12, t(50) = 2.17, p = 0.035, Cohen’s d = 0.6].

A 2 (suicidal behavior) × 3 (emotion) mixed measures ANOVA was conducted to analyze alpha-asymmetrical index in the emotional Stroop task (where sphericity was violated Greenhouse–Geisser corrections are reported). This showed a significant effect of suicidal behavior [F(1, 50) = 4.024, MSE = 0.484, p = 0.05, partial η2 = 0.074], with a more positive index in the low-risk group (M = 0.49uV2, SD = 0.81) compared with the high-risk group (M = 0.10uV2, SD = 0.61). With the removal of attempters from the high-risk group, this effect was no longer significant [F(1, 44) = 2.955, MSE = 0.501, p = 0.093, partial η2 = 0.063]. There was also a significant effect of emotion [F(1.358, 67.91) = 13.73, MSE = 0.113, p < 0.001, partial η2 = 0.215]. Planned contrasts were completed to compare asymmetry in the positive and negative conditions to that in the neutral condition. These revealed that the alpha-asymmetry index was significantly higher for negative words (M = 0.44uV2, SD = 0.78) compared with neutral words [(M = 0.18uV2, SD = 0.80), F(1, 50) = 16.632, MSE = 0.231, p < 0.001, partial η2 = 0.250] and higher for positive words (M = 0.37uV2, SD = 0.66) compared with neutral words [F(1, 50) = 12.852, MSE = 0.175, p = 0.001, partial η2 = 0.204]; see Figure 3. There was no interaction between emotion and suicidal behavior [F(1.358, 67.91) = 3.068, MSE = 0.113, p = 0.072, partial η2 = 0.058]. This interaction was however significant when attempters were removed from the high-risk group [F(1.38, 60.902) = 5.312, MSE = 0.079, p < 0.05, partial η2 = 0.11]. This supported a trend showing that the high-risk participants showed a negative asymmetry index in the neutral condition compared with the positive [F(1, 44) = 7.724, MSE = 0.185, p < 0.01, partial η2 = 0.15] and negative conditions [F(1, 44) = 4.565, MSE = 0.232, p < 0.05, partial η2 = 0.094]. This reflects more rightward relative to leftward activity in the neutral condition and this pattern was not found for the low-risk participants.
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FIGURE 3 | Measures of frontal alpha asymmetry (uV2) in the emotional Stroop task showing a more positive index for the low-risk group (a positive alpha asymmetry index reflects lower right frontal cortical activity and a negative asymmetry index reflects lower left frontal cortical activity). The asymmetry index was also higher for emotional trials compared with neutral. Error bars represent standard error of the mean.



DISCUSSION

Deficits in cognitive processing and neurological activity have been consistently linked to suicidal behavior in previous research (7, 9, 24) and the current study sought to extend this work by examining the association between frontal asymmetry, attentional control, and suicidal behavior. Frontal asymmetry was compared between individuals reporting high and low levels of suicidal behavior at resting state (both eyes closed and eyes opened), during a color Stroop task, and during an emotional Stroop task. It was predicted that individuals with a high risk of suicidal thoughts and actions would show general difficulties in attentional control, difficulties inhibiting negative stimuli, and reduced leftward-frontal activity.

In the color Stroop task, the high-risk group took significantly longer and were less accurate than the low-risk group to identify the color of each word, regardless of whether this was congruent or incongruent. They were also less accurate when responding to incongruent trials. This shows their difficulties with inhibiting irrelevant information. The results are consistent with previous research [e.g., Ref. (16, 26)], showing that suicidal individuals have more difficulty inhibiting distracting information. Inhibition is one of three components of executive function (15) that contributes to the control and regulation of behavior. It is a crucial element within attentional control and in many every-day tasks an individual needs to inhibit the automatic processing of irrelevant information and direct attention toward relevant information. It is argued that poor attentional control contributes to suicidal behavior as it prevents the disengagement from suicide-related thoughts making one less able to resist suicidal urges (26), and it limits the redirection of resources to more positive information therefore maintaining negative biases.

In contrast to the results of the color Stroop task, in the emotional Stroop task the high-risk group responded quicker than the low-risk group (although this was at the expense of accuracy). This pattern was found for all three types of words (positive, negative, and neutral) and would indicate that those reporting high levels of suicidal behavior are able to inhibit irrelevant information more effectively than those reporting low levels. The overall lack of any emotional Stroop effect within this task is also inconsistent with past findings showing that response times in an emotional Stroop task are generally slower to emotional words compared with neutral words (34, 35). It may be proposed that individuals with a high risk of suicidal behavior are slower to inhibit irrelevant information at a general level, yet when presented with emotional stimuli they may act more quickly and somewhat impulsively (this would be supported by the speed-accuracy trade-off whereby the high-risk group sacrificed accuracy for faster responses). The importance of impulsivity has been identified in the warning signs for suicidal behavior listed by the American Association of Suicidology and includes acting recklessly (77). The Association documented that the presence of impulsivity, inhibitory problems, and inflexible thinking processes may lead to an increased risk of suicidal behavior. Rudd (78) has also incorporated the measures of impulsivity into suicide risk assessment tools. This reflects the proposed importance of executive dysfunction in suicidal behavior with symptoms indicative of poor updating (sustained focus on negative information), shifting (inability to direct resources to task-relevant information), and inhibition (inability to suppress the processing of irrelevant, negative information).

While it may be argued that those with high levels of suicidal behavior can respond more quickly to emotional stimuli compared with neutral, one may question why this group did not show longer response times in the neutral condition of the emotional Stroop task (similar to the color Stroop). This effect illustrates key differences between these two tasks. In particular, in a color Stroop the to-be-ignored information in incongruent trials (the word) is in direct competition with the to-be-identified information (the color). This is not the case in the emotional Stroop task. Consequently the differing patterns of performance across the two tasks may indicate that individuals with a greater risk of suicide will have more difficulty inhibiting directly competing responses, but not information that has no semantic relationship to the task they are completing. Further support for this argument comes from the response times in identifying the color of the word “suicide” in the emotional Stroop task. Results showed that the pattern of performance in the task reversed and those in the high-risk group took longer to respond to the color of this word showing that they have difficulties inhibiting emotionally relevant information. It is proposed that such “personally” relevant information is more salient and despite being irrelevant to the task it competes for attentional resources in the same way that the directly competing word meaning does in the color Stroop.

The bias of attention to emotionally significant stimuli supports the findings of Chung and Jeglic (79) who also reported no emotional Stroop effect in individuals high in suicidal behavior but found evidence for a specific attentional bias to the word “suicide.” Cha et al. (80) propose that a stimulus-specific Stroop interference effect (whereby only disorder-related words lead to longer response times) may be particularly useful for clinicians. They found that it was able to predict, above and beyond other clinical measures, those individuals who went on to make a suicide attempt within the following 6 months. Evidently, the current findings support this suggestion, in which a specific attentional bias may exceed the predictive ability of any general negativity bias. This can add to cognitive models that attempt to explain the development and persistence of affective disorders such as depression [e.g., Ref. (17, 18)]. It is theorized that an individual will be automatically distracted by negative information and the processing of this information will lead to an attentional bias. The results of the emotional Stroop task would suggest that these biases are disorder-specific, and while general deficits in top–down control predicted in the model will limit inhibitory processing at a general level (as demonstrated in the Stroop task) it will also manifest in specific impairments in the ability to inhibit disorder-related thoughts and behaviors.

In addition to measuring the importance of attentional control in suicidal behavior, the current study also aimed to determine whether patterns of frontal asymmetry could be used to identify those at risk of suicidal behavior. The dispositional model (45, 46) argues that positive affect is associated with leftward frontal cortical activity and negative affect is associated with rightward frontal cortical activity, whereas the capability model (57) predicts that frontal asymmetrical differences will be more pronounced under specific situational contexts [(57); see also Ref. (81)]. To examine frontal asymmetry in relation to both models, activity was measured during an emotionally challenging state (the emotional Stroop) to see if this may provide a more promising indicator of suicide risk than activity measured during resting state (as favored by the dispositional model) and during a challenging but non-emotional task (the color Stroop).

The EEG recordings in the eyes closed resting state gave no support for the dispositional model as individuals with high and low risk did not differ in their alpha asymmetry index. Although there was a significant group difference during the eyes open resting condition, the difference was opposite to the predictions made. Individuals in the high-risk group had more leftward frontal activity than the low-risk group indicating that this side of the brain is more active at baseline. It is interesting to note that increased leftward frontal activity is associated with the inhibition of negative information (60) and may reflect inhibition of general negative thoughts that an individual with suicidal behavior could be experiencing when not completing a demanding task (this would not be apparent in the low-risk group as it is predicted they would not experience upsetting thoughts and so would not need to engage in inhibition). However, when the EEG recordings were taken during the color Stroop task there was no significant difference in alpha-asymmetrical index between high- and low-risk groups. This reveals that measurements of frontal asymmetry taken during a demanding task are no more effective than those taken in a resting state with regard to identifying individuals high in suicidal behavior. The differences between activity in the Stroop and the eyes open resting state may also suggest that when engaged in a demanding neutral task high-risk participants in the current sample (reporting relatively mild suicidal behavior) are not having to devote additional resources to the inhibition of negative thoughts because the focus on the task itself prevents the processing of such information. Yet the results of asymmetry do not reflect performance in the Stroop task as the high-risk group performed less well than the low-risk group but showed no corresponding differences in frontal asymmetry. This may be due to the fact that stimuli in this task were neutral and therefore any increase in activity is unlikely to be related to specific inhibition of positive (right) or negative (left) information. This indicates a limitation to the use of asymmetry as a marker for affective disorders, including suicide. Compton et al. (28) found increased activity overall in the dlPFC for incongruent trials in a color Stroop and suggested that this shows greater investment in cognitive control processes in order to inhibit this information. Asymmetry does not provide a direct measure of activity and instead shows relative differences between the left and right. Arguably the measure is more relevant to the processing of emotional information if left and right areas are associated with inhibition of negative and positive stimuli respectively.

Consistent with proposals of the capability model, the results did reveal a significant difference in frontal asymmetry between the high- and low-risk groups during the emotional Stroop task. In particular, the low-risk group showed more leftward frontal activation compared with the high-risk group. This suggests greater recruitment of left frontal areas during completion of a task that requires inhibition of emotional information (although not specifically negative information as the models of asymmetry suggest). It should be noted that this effect disappeared when individuals reporting a past suicide attempt were removed from the analysis suggesting that the effect was driven by this subset of participants. This is supported by the findings of Jollant et al. (59) in which asymmetrical differences were only found in individuals with a history of suicide attempt. While behavioral performance in the Stroop tasks may be able to distinguish those at risk of mild levels of suicidal behavior (and would therefore be beneficial in identifying those at risk at an early stage) the same may not be concluded for measures of alpha asymmetry. In addition, the findings for asymmetry do not reflect performance in the task because those in the high-risk group were faster to make accurate responses. Once again this may indicate the limitations of using asymmetry as a marker because it reflects relative activity, it does not show whether an individual is putting more effort overall into the task. A study by Kaiser et al. (82) showed increased activation in the dorsal anterior cingulate cortex and the posterior cingulate cortex for depressed patients when completing a task requiring the inhibition of negative distracters. They proposed that increased activity demonstrates that individuals are devoting more cognitive resources to directing attention away from negative information; however, frontal asymmetry does not provide information about such overall patterns of activity.

Grimshaw and Carmel (60) suggest that inhibition of different emotional stimuli is linked to frontal alpha asymmetry and that individuals will exhibit leftward frontal cortical activity during inhibition of negative stimuli, and rightward frontal cortical activity during inhibition of positive stimuli. Although there is considerable evidence to suggest that frontal asymmetry reflects the inhibitory control of emotions [e.g., Ref. (60, 83); see Ref. (84)], the current findings provide only partial support for the asymmetric inhibition model. Individuals were showing more leftward frontal activation during inhibition of negative stimuli as predicted; however, they did not show an increase in rightward frontal activity when inhibiting positive stimuli. These results are similar to past findings (60, 62) that have shown that the links between cortical activity in the right dlPFC and control of positive distractors are different to those between the left dlPFC and the control of negative distractors. For example, Pérez-Edgar et al. (83) conducted a study investigating frontal asymmetry in relation to attentional bias and avoidance. Frontal EEG was measured from young adults at rest and under a socially threatening situation (preparing to give a short speech about their most embarrassing moment in public). Following this, participants performed a dot probe task in which they had to respond to probes appearing in the same spatial location as emotional faces. Results showed that although frontal alpha asymmetry in the resting state did not predict performance in the dot probe task, there was a strong link between behavioral performance and frontal asymmetry in the socially threatening condition. Specifically, an increase in rightward frontal alpha asymmetry in this condition was associated with increased attentional bias to angry faces and avoidance of happy faces but no association between leftward frontal asymmetry and emotions. This trend was replicated by Grimshaw and Carmel (60) who suggested that positive and negative stimuli may not exert the same level of influence on frontal alpha asymmetry.

One unexpected finding from the alpha asymmetry analysis was the trend toward a negative alpha asymmetry index in the neutral condition of the emotional Stroop task for the high-risk group. This trend did not reach significance until participants reporting a past suicide attempt were removed from the analysis, but the pattern of activation was markedly different to that of the other conditions. The finding shows that the high suicidal behavior group had relatively lower leftward activation in the neutral condition suggesting that they only recruited more left frontal areas when inhibiting emotional but not neutral information. Again, this was not evidenced by differences in performance in this task, providing limiting support for the use of asymmetry as a marker of suicidal behavior, and showing that the exact role of the right and left PFC is not yet apparent with regard to the inhibition of positive and negative distracters. Furthermore, Gable et al. (84) proposed that frontal asymmetry may reflect a wide range of cognitive mechanisms, not just inhibitory processes. For example, the dlPFC is activated during tasks requiring task switching (85), working memory (86), emotion regulation [for a review, see Ref. (30)], and attentional disengagement (87). All of these are implicated in vulnerability to psychopathologies associated with frontal asymmetry (88). These processes also require the executive control components of updating and shifting in addition to inhibition (10, 15, 89). Future work would benefit from recording performance and activity in a wider range of neuropsychological tasks [i.e., Ref. (90)].

The present results show some support for the association between attentional control, frontal asymmetry, and suicidal behavior. However, the findings do not fully support previous work and therefore may indicate that other factors may be involved. In particular, the current results may be influenced by depression. A measure of depression was taken from all participants and analysis showed clear differences between the two groups with the high-risk group reporting significantly higher symptoms of depression. It is well documented that depression is comorbid with suicide [e.g., Ref. (90)] and studies provide strong evidence for the links between depression and executive dysfunction [e.g., Ref. (10)] and depression and frontal asymmetry [e.g., Ref. (41)]. Consequently, the present findings may be showing differences due to depression, rather than suicide. However, researchers argue that the Stroop task is one of very few measures of executive control that is able to identify differences between levels of depression and suicidal behavior. Richard-Devantoy et al. (90) conducted a meta-analysis to explore the findings of studies investigating executive control in patients with mood disorders, patients with mood disorders and reporting a past suicide attempt, and healthy controls. Across a number of tasks designed to assess executive function they found that the patients performed worse than the healthy controls, yet performance in the Stroop task was also able to distinguish suicide attempters from non-attempters. Given the differences between the two groups in the color Stroop task, and the fact that the high-risk group showed a specific attentional bias to suicide-related information, rather than a general negativity bias [e.g., Ref. (37)], it is argued that the present study is assessing suicidal behavior additional to the effects of depression.

While it may be argued that this study assesses suicidal behavior, the results are limited due to the use of the SBQ-R (66). This is a relatively simplistic single-item assessment that groups a variety of quite distinct suicidal behaviors together. Many past studies in this field utilize more in-depth assessments and often use a mixture of clinical measures and interviews. Milner et al. (91) express concern over the use of single-item assessments due to the increased risk of Type-I and -II errors and after conducting an evaluation of such measures they found that many were unable to capture the precise nature of suicide-related thoughts and behaviors that were reported. While these limitations are acknowledged and future research would make use of more detailed measures, it is important to note that the aim of this study was to measure the association of attentional control, asymmetry, and suicidal behavior, rather than to measure whether deficits varied according to the severity of symptoms. The SBQ-R has benefits in this case due to the relative ease of administration.

Related to the measurement of suicide, future studies that explore variations in attentional control due to severity of suicidal behavior may employ a correlational design to allow for the prediction of suicide through measures of executive control. The small sample size and the relatively limited spread of suicidal behavior in the current study supported the use of group comparisons but arguably the findings have no predictive power. Given that past research focuses on more clinical samples, and often uses older patients [e.g., Ref. (26)] one key feature of the present work was to explore possible cognitive deficits associated with relatively mild symptoms of suicidal behavior. By showing that suicidal behavior in a non-clinical population is associated with deficits in attentional control (specifically difficulties inhibiting irrelevant information and an attentional bias to emotionally pertinent information) the current work expands on the past studies. For instance, when comparing executive function in depressed suicide attempters, depressed non-attempters, and healthy controls Keilp et al. (16) supported the findings of Richard-Devantoy et al. (90) by showing that performance in a Stroop task was a “relatively independent marker of suicide risk” (p546). In their study, deficits in attentional control (as evidenced through the Stroop task) were found in all individuals with a history of suicide attempt. In the current study the comparison of attempters and non-attempters was not possible as only 6 of those in the high-risk group reported a past suicide attempt, yet performance in the Stroop task did identify those more vulnerable to suicidal thoughts and behaviors. The findings demonstrate the effectiveness of the Stroop task in assessing vulnerability to suicide in non-clinical samples and support its use in the intervention and prevention of suicidal behavior.

Using EEG in a color Stroop task and an emotional Stroop task, the current study examined whether measures of cognitive and neurological processing can be used to identify individuals at risk of suicidal behavior. The study compared attentional control and frontal asymmetry between individuals reporting high and low levels of suicidal behavior. Results showed that individuals reporting higher levels of suicidal behavior are more likely to encounter difficulties in attentional control and will struggle to disengage attention from suicide-related information. The findings provide relatively limited support for the effectiveness of frontal asymmetry in identifying those vulnerable to suicide, and in line with the capability model of Coan et al. (57) general differences were only apparent in the emotional Stroop task. By exploring executive dysfunction in a non-clinical sample reporting relatively mild symptoms of suicidal behavior the current work lends support to those who advocate the use of the Stroop task in prevention of suicide, showing that its effectiveness extends beyond patient groups.
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Background: Loss aversion is a central and well operationalized trait behavior that describes the tendency for humans to strongly prefer avoiding losses to making equivalent gains. Human decision-making is thus biased toward safer choices.

Aim: The aim of this study was to explore the relationship between loss aversion and suicidal behavior in a large cohort of adolescents recruited in 30 schools of seven European countries for a longitudinal study (Current Controlled Trials ISRCTN65120704). We hypothesized that individuals with higher loss aversion would be less likely to attempt suicide.

Methods: A mixed monetary gamble task was used to generate loss aversion scores for each participant. Logistic regression was used to estimate the cross-sectional association between loss aversion and life-time suicide attempts in the baseline sample (N = 2,158; 156 attempters), and incident attempts were predicted in a 4-month prospective model (N = 1,763; 75 attempters). Multiple regression was used to estimate the association between loss aversion and suicidal ideation.

Results: Loss aversion was a significant predictor of attempted suicide in both the cross-sectional (OR = 0.79; P = 0.005) and prospective analysis (OR = 0.81; P = 0.040), adjusting for depression, anxiety, stress, and sex. The correlation between pre and post measures of loss aversion was r = 0.52 (P < 0.001). Interestingly, although depression, anxiety, and stress were associated with suicidal ideation, loss aversion was not (cross-sectional model: P = 0.092; Prospective model: P = 0.390). This suggests that the concept of loss aversion may be useful in understanding the transition from suicidal thoughts to attempts.

Conclusion: This and previous studies suggest that altered decision-making is involved in suicide attempts. In our study, we show the involvement of loss aversion in particular, and propose that individuals high in loss aversion are discouraged from carrying out the suicide attempt because of a greater focus on the negative consequences of the decision.

Keywords: loss aversion, decision-making, suicide, attempted, mental health, suicidal ideation

INTRODUCTION

Suicide and suicidal behavior is one of the leading causes of mortality and morbidity worldwide, making it a serious and significant public health problem (1). Perhaps, the most salient stressors implicated in suicidal behaviors are mental illnesses. Around 40–90% of suicide attempters suffer from depression, anxiety disorders, schizophrenia, and other mental health problems, such as alexithymia (2–5). Numerous other risk factors have been identified through association studies, such as a wide range of somatic illnesses [e.g., diabetes (6, 7), malignant neoplasms (8–10), and chronic pain (11)]; social difficulties, such as family conflicts (12, 13) and bullying (14, 15); and different socioeconomic factors, such as unemployment (16) and economic recession (17); not to mention a wide range of specific stressful life-events (18). A common denominator among these risk factors is that they often lead to suffering. However, despite their clear association to suicidality, the majority of individuals displaying these, or even a combination of these risk factors, never actually attempt suicide [see, for instance, Ref. (19–21)]. An important question is thus, what separates suffering individuals who attempt suicide from those who do not?

A number of putative mechanisms have been proposed to answer this question, from various scientific domains. A subset of behavioral studies has investigated the possible effects of decision-making on suicidal behavior. Jollant and colleagues (22), for instance, used the Iowa Gambling Task (IGT), to compare the performance of attempters, depressed non-attempters, and healthy controls. This task attempts to mimic real-life decision-making (23), and involves making a number of choices between four different decks of cards. Two of the decks are disadvantageous, as they entail large wins, but even larger losses, leading to a net loss. The losses and gains in the other two decks are smaller, but lead to a larger net profit in the long run. After sampling a few cards, healthy participants usually end up favoring the advantageous decks, while participants with for instance frontal cortex lesions underperform by selecting more cards from the high-risk decks (23–25). In the study of Jollant and colleagues (22), mood disorder patients with a history of suicide attempt performed significantly worse, both when compared to healthy controls and compared to mood disorder patients without a history of suicide attempts. In subsequent IGT studies, decreased performance was also found in bipolar patients with a history of suicidal behavior compared to other patient groups (26), or in adolescents with a previous history of suicide attempts (27). Although some studies have failed to replicate the IGT findings (28–31), a meta-analysis pooling all studies showed that suicide attempters exhibited substantially reduced performance (Hedge’s g = −0.47) compared with control groups of varying composition (32). Altered decision-making in suicidal individuals has also been substantiated in studies using a conceptually similar task, the Cambridge Gamble Task, among older suicide attempters (33) and young adults with a history of suicide attempts (34) and those suffering from alexithymia (35). Examination of other components of decision-making, such as sunk cost bias (i.e., the continued investment in an action with a negative outcome) and delay-discounting (i.e., the preference for smaller, but immediate rewards compared to greater, but delayed rewards) and framing has also demonstrated impaired decision-making in suicidal individuals (36, 37).

However, as much as this literature supports the association between altered decision-making in suicidal behavior, the majority of these studies are cross-sectional, which makes it difficult to draw conclusions regarding the causal mechanism of altered decision-making and suicidal behavior. It is difficult to disentangle whether the impact of a suicide attempt alters decision-making, or whether the divergent decision-making leads to suicide attempts. Another problem is that, due to the complexity of the specific IGT task-paradigm, it is difficult to identify specific cognitive components that predict performance (38), which in turn could be used to characterize suicide attempters. Studies aimed at dissecting the IGT-paradigm identified several cognitive processes that are likely to drive performance. These include higher order processes involved in understanding and learning the structure of decks, including memory functioning, but also more basic features, such as impulsivity (39–42). Last, studies have found that IGT performance is influenced by participants’ sensitivity to loss frequencies and loss magnitude (43, 44) by implicating loss aversion.

Loss aversion (45, 46) is one of the most robust and ubiquitous empirical findings in the behavioral sciences (47), which entails a strong human preference for avoiding losses, rather than making equivalent gains. In other words, the threat of a potential loss is more likely to influence human decisions compared to an opportunity for an equal gain. In tasks measuring loss aversion, participants may be offered various gambles with a 50% chance to either win or lose a certain amount of money [e.g., Ref. (48, 49)]. The magnitude of potential gains and losses are then varied for each gamble, and participants are asked to indicate whether they accept or reject them. Gambles will generally be rejected unless the potential gain is around twice the potential loss. For example, gambles offering a 50% chance to win $30, but a 50% chance to lose $20, will most often be rejected, despite the expected value being a gain of $5. From an evolutionary perspective, loss aversion can be conceptualized as an automatic protective mechanism, which through biasing the decision-maker, guides him or her away from potential danger unless reward is valuable enough to warrant it.

It could be hypothesized that an individual with greater aversion to potential losses (e.g., the physical harm if the attempt fails, the sorrow afflicted on family members, etc.) would find the option of attempting suicide less advantageous. If the potential gains (i.e., the discontinuation of suffering) have a greater influence on the decision, the option of making an attempt may be perceived as something more advantageous. In this light, aversion to potential losses can be seen as a protective factor against suicide. Subsequently, individual differences in loss aversion could distinguish between suffering attempters and non-attempters.

In this study, we aimed at investigating the association between loss aversion and suicidal behavior. We used both cross-sectional and prospective analyses, to address issues of causal directionality that previous studies have not been able to. Our study is focused on a cohort of adolescents, since the suicide attempt rate in this age group is high (50). A mixed monetary gamble task (48) was used to investigate the association between individual differences in loss aversion and suicide attempts, and whether these differences may predict future suicide attempts.

MATERIALS AND METHODS

Study Design and Sampling Procedure

The current study utilized data from a randomized controlled trial (Current Controlled Trials ISRCTN65120704) conducted in 2012–2013 as a part of the Suicide Prevention through Internet and Media-Based Mental Health Promotion (SUPREME) project. The cluster-randomized trial used questionnaires to evaluate a mental health-promoting website among adolescents recruited from 30 randomly selected state schools in seven European countries. The intervention-effect was controlled in all prospective analyses in this study.

Adolescents were recruited from predefined catchment areas in each of the seven countries: West Viru County (Estonia; 3 schools, 416 participants), Budapest District II and District XII (Hungary; 6 schools, 413 participants), Molise (Italy; 3 schools, 311 participants), Vilnius City (Lithuania; 3 schools, 240 participants), Barcelona City (Spain; 3 schools, 182 participants), Stockholm County (Sweden; 9 schools, 337 participants), and Eastern England (United Kingdom; 3 schools, 387 participants). Eligible state schools in these areas were randomly arranged into a contact order, the order in which schools were contacted and asked to participate. If a school declined, the next school on the list was contacted. If a school accepted participation, a team of researchers went to the school and presented the background, aims, goals, and procedures of the study to the pupils verbally and through consent forms. Thus, the total baseline sample consisted of 2,286 school pupils, with 56% females and a mean age of 15.8 years (SD = 0.91 years).

Evaluation questionnaires were administered in three waves; at baseline (T1), at 2 months (T2), and at 4 months (T3). The questionnaires were administered in classrooms or computer labs during normal school hours, and after completion they also received information about the intervention. The questionnaires were administered on paper, or online if the schools could provide the pupils with laptops. The attrition rate between T1 and T2 was 20% (467 pupils), and between T2 and T3 it was 13% (244 pupils). Subjects were included in the longitudinal analyses if they had data from baseline and from either follow-up wave (T2 and/or T3). Written consent was obtained from all pupils who agreed to participate (as well as their parents’, when applicable), and the study was approved by an ethics committee in all participating countries. The procedures involved in the SUPREME trial have been described in more detail elsewhere (51).

Measurements

Participants’ levels of depression, anxiety, and stress were measured with the 42-item version of the Depression, Anxiety, and Stress Scale [DASS-42; (52)]. Scores on each subscale range between 0 and 42. Previous studies have confirmed the validity and reliability of this scale (52–55), but suggest that adolescents might differentiate less between the three factors compared to adults (56). High internal consistency was also achieved in the current sample (depression alpha = 0.93; anxiety alpha = 0.89; stress alpha = 0.91).

Suicidal ideation and attempts were measured with Paykel’s suicide scale (57). Suicide attempts was measured with the question “Have you ever tried to take your own life?” to which participants could respond “No, never,” “Yes, during the past 2 weeks,” “Yes, between 2 weeks and 1 year ago,” or “Yes, 1 year ago or earlier.” A dichotomous “lifetime suicide attempt” variable was created for T1, T2, and T3, where all affirmative answers were coded as a “suicide attempt.” Attempts at either of the follow-ups were pooled to create a variable indicating attempt at either T2 or T3 (positives at both T2 and T3 were coded as one attempt). This was done to increase the number of suicide attempts and thus power. Suicidal ideation was measured using the mean score of the four items that regard ideation on the Paykel’s suicide scale (57). The item-response was a seven-point scale from “never” to “always” (“Have you felt, during the past two weeks, that life was not worth living?,” “Have you wished, during the past two weeks, that you were dead – for instance, that you could go to sleep and not wake up?,” “During the past two weeks, have you thought of taking your life, even if you would not really do it?,” “During the past two weeks, have you reached the point where you seriously considered taking your life or perhaps made plans how you would go about doing it?”). For the prospective analyses, participants’ pooled average at T2 and T3 was used. Individuals with missing values on either attempts or suicidal ideation at T1 or both follow-ups were excluded from the analyses. If they were missing on one follow-up only, data from the other follow-up was used.

Loss aversion at an individual level was measured using a mixed monetary gamble task (48), shown in Figure 1 (when translating the questionnaire, the currency was adapted to each country so that the absolute amount of money would be approximately the same across settings). The potential gain always remained €6, but the potential losses were increased from €2 to €7, yielding a successively decreasing expected value for each gamble. A participant’s loss aversion score was then defined as 0 minus the highest accepted gamble, thus producing a continuous variable with a score rage of −6 to 0, where a lower score indicates lower loss aversion.
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FIGURE 1 | Questionnaire item used to measure individual-level loss aversion. Imagine that a person wants to make a bet with you. He flips a coin, and if it turns up heads, you lose a certain amount of money, if it turns up tails, you win a certain amount. Which of the following offers do you accept?



Data Analysis

Independent samples t-tests and Chi-square tests were used to investigate sex differences in mental health, suicidality and loss aversion, and t-tests were used to examine differences in loss aversion between suicide attempters and non-attempters. A standard multiple regression was also calculated to examine how depression, anxiety, and stress (controlling for sex and intervention) was associated with loss aversion scores.

The main analyses consisted of one cross-sectional and one prospective (longitudinal) hierarchical binary logistic regression, where a life-time report of suicide attempt was used as the outcome variable (yes/no). The first model included only control variables: sex, depression, anxiety, and stress scores at T1, after which loss aversion scores from T1 was added in a second step to test if the model improved. In the prospective model, those who had reported a life-time attempt at T1 were excluded, and the outcome was thus incident suicide attempt at either T2 or T3 (possible intervention effects were controlled for in this model). All non-binary variables (depression, anxiety, stress, and loss aversion scores) were standardized (Z-transformed) before analyses to simplify the interpretation and comparison of odds ratios.

Two further main analyses were performed with the same control variables, but using suicidal ideation as the outcome. Because this variable is continuous, standard multiple regression was used in both the cross-sectional and prospective analysis. In the prospective analysis, suicidal ideation at baseline was included as a control variable.

All analyses were performed in SPSS version 23, with α = 0.05 (one-tailed on the main analyses). Missing data was treated using list-wise exclusion.

RESULTS

Prevalence of Depression, Anxiety, and Stress in the Sample

Baseline depression scores could be computed for 2,245 participants and the mean score was 7.47 (SD = 8.38). The average baseline anxiety score was 6.75 (SD = 6.96; N = 2,248) and the average stress score was 10.11 (SD = 8.38; N = 2,246). T-tests showed that females had higher scores than males on all three sub-scales (Depression: M difference = 3.25; d = 0.40; anxiety: M difference = 2.13; d = 0.31; stress: M difference = 3.72; d = 0.46; all P-values <0.001).

Prevalence of Suicidal Ideation and Behaviors in the Sample

Regarding suicide attempts, 156 (6.6%) participants reported a life-time attempt at baseline. When these subjects were excluded, there were 75 (3.4%) incident cases during the follow-up period. At baseline, females were more likely than males to have attempted suicide (females = 9.8%; males = 3.3%; [image: image1]; P < 0.001; Phi = 0.13). There was no significant sex difference in prospective suicide attempts (females = 4.2%; males = 3.6%; P = 0.546). Regarding study drop-outs, participants who reported a lifetime suicide attempt at baseline were not less likely to participate at T2 (75.0 vs. 77.5%; P = 0.488), although they were less likely to participate at T3 (59.0 vs. 68.3%; [image: image1]; P = 0.021; Phi = 0.05). However, this effect size was small.

Most participants did not report suicidal ideation. The average score at baseline was 1.47 (SD = 1.05; N = 2,223), and the average score at follow-up was 1.37 (SD = 0.87; N = 2,025). T-tests showed that females had more suicidal ideation than males at both baseline (M difference = 0.32; t2,219 = 7.29; P < 0.001; d = 0.32) and follow-up (M difference = 0.22; t1,956 = 5.61; P < 0.001; d = 0.42). T-tests showed that participants with higher levels of suicidal ideation were less likely to participate at T2 (M difference = 0.16; t2,221 = 3.04; P = 0.006; d = 0.15) and T3 (M difference = 0.16; t2,221 = 3.22; P = 0.003; d = 0.14), but this effect size was small.

A cross-sectional standard multiple regression showed that higher depression and lower stress was associated with more suicidal ideation, but not anxiety or sex (Model: F4, 2,187 = 570.88; P < 0.001; [image: image1]; sex: P = 0.154; depression: β = 0.75; P < 0.001; anxiety: P = 0.068; stress: β = −0.09; P = 0.001). A cross-sectional logistic regression further showed that higher suicidal ideation and female sex was associated with a higher likelihood of suicide attempt (Model Omnibus test: [image: image1]; P < 0.001; Nagelkerke R2 = 0.33; suicidal ideation: Wald = 236.94; OR = 2.52; P < 0.001; sex: Wald = 11.70; OR = 0.456; P = 0.001).

Loss Aversion

Baseline loss aversion scores could be calculated for a total of 2,203 participants. The median loss aversion score was −2 (mean = −2.22; SD = 1.79), corresponding to an implied acceptable loss of €3 for a prospective gain of €6. A small minority (less than 4.2%) of the subjects accepted the gamble with the negative expected value (an implied loss of €7 for a gain of €6). Overall, the distribution of loss aversion scores in this dataset (Figure 2) compare quite well to normative data in that approximately 75% of the sample rejected gambles in which the potential gains were lower than double that of the potential loss [e.g., Ref. (48, 58)]. Compared to Gächter and colleague’s (48) sample, however, the proportion of individuals who rejected all bets was larger [16.6% in this sample compared to 1.8% in Ref. (48)]. T-tests showed that there was no difference in average loss aversion scores between participants who dropped out at T2 (P = 0.695) or T3 (P = 0.859), compared to participants who retained in the study. The test–retest reliability (Pearson correlation) of loss aversion was 0.54 between T1 and T2, and 0.52 between T1 and T3, and 0.63 between T2 and T3 (all P-values <0.001), indicating that loss aversion was relatively stable among participants over the course of 4 months.
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FIGURE 2 | Distribution of loss aversion scores in the baseline sample (N = 2,203). A participant’s score is calculated as: 0 minus the highest (least profitable) accepted gamble. Thus, a score of −6 indicates very low loss aversion and a score of 0 indicates very high loss aversion. In parentheses, the potential gains (G) and losses (L) for the accepted gambles are shown. The probability of winning or losing the gamble is always 50%. Thus “G6, L7” means a 50–50% gamble with the possibility of a €6 gain and €7 loss.



An independent samples t-test showed that males had lower loss aversion scores compared to females (mean difference = 0.44; t2,199 = 5.72; P < 0.001; d = 0.24). No association was found between depression, anxiety, or stress and loss aversion scores after controlling for sex (Model: F4, 2,172 = 12.50; P < 0.001; [image: image1]; sex: β = 0.14, P < 0.001; depression: P = 0.784; anxiety: P = 0.237; stress: P = 0.319).

Importantly, independent samples t-test showed that baseline suicide attempters had lower loss aversion scores compared to non-attempters (mean difference = 0.43; t2,180 = 2.59; P = 0.009; d = 0.23). Moreover, in the prospective sample with baseline suicide attempters excluded, baseline loss aversion scores were significantly lower in participants who made an attempt at follow-up, compared to those who did not (mean difference = 0.44; t1,780 = 2.02; P = 0.044; d = 0.25). There was a small cross-sectional correlation between loss aversion scores and suicidal ideation scores (r = −0.05; P = 0.016), but there was no correlation between loss aversion scores and prospective suicidal ideation (r = −0.03; P = 0.191).

Main Analyses

The first hierarchical logistic regression was calculated to predict lifetime suicide attempts at baseline (N = 2,158). The first model which included sex, depression, anxiety, and stress was significant (Omnibus test: [image: image1]; P < 0.001; Nagelkerke R2 = 0.29). Adding loss aversion scores in the next step significantly improved the model (Omnibus test: [image: image1]; P = 0.011; Nagelkerke R2 = 0.29), with loss aversion as a significant predictor (OR = 0.79; P = 0.005; see Table 1). In the second hierarchical logistic regression analysis, the outcome variable was incident attempt at T2 or T3 (N = 1,763), and a sample where baseline suicide attempters were excluded (and intervention effects were controlled for). Similarly to the previous analysis, the first model which included only sex, baseline depression, anxiety, and stress, was significant (Omnibus test: [image: image1]; P < 0.001; Nagelkerke R2 = 0.05). Baseline loss aversion was also a significant predictor of future suicide attempts in this model (OR = 0.81; P = 0.040; see Table 1), but it did not significantly improve the model as a whole (Omnibus test: [image: image1]; P = 0.082; Nagelkerke R2 = 0.06).

TABLE 1 | Results from logistic regressions predicting suicide attempts at baseline, and prospectively during the 4-month follow-up.

[image: image1]

The standardized OR = 0.79 (cross-sectional) or 0.81 (prospective) for loss aversion can be interpreted as follows: an increase of one SD (i.e., 1.79 points on the six-point scale) reduces the risk of suicide attempt with approximately 20%. Expressed in absolute values (not shown in table), this corresponds to a 12% reduction in suicide risk, when loss aversion is increased with 1 point (OR = 0.87 in the cross-sectional model, and OR = 0.89 in the prospective model).

Last, standard multiple regression was carried out to test if loss aversion is associated with suicidal ideation. In the cross-sectional model, sex and the DASS-42 subscales were found to be significant predictors, but loss aversion was not (Model: F5, 2,125 = 428.75; P < 0.001; [image: image1]; sex: β = 0.03; P = 0.029; depression: β = 0.74; P < 0.001; anxiety: β = 0.05; P = 0.042; stress: β = −0.09; P < 0.001; loss aversion: β = −0.02; P = 0.092). In the prospective model, only the DASS-42 subscales and baseline suicidal ideation were significant predictors, but sex and loss aversion was not (Model: F7, 1,828 = 145.14; P < 0.001; [image: image1]; sex: β = 0.01; P = 0.240; depression: β = 0.18; P < 0.001; anxiety: β = 0.07; P = 0.011; stress: β = −0.07; P = 0.029; baseline suicidal ideation score: β = 0.44; P < 0.001; loss aversion: β = 0.01; P = 0.390).

DISCUSSION

This study utilized a specific behavioral component of decision-making—loss aversion—to investigate its effect on suicidal behavior in a longitudinal sample of non-clinical adolescents; an age group in which the risk for attempted suicide is high. Loss aversion was hypothesized to be a protective factor against suicidal behavior. We found support for this hypothesis in that loss aversion was significantly lower among attempters compared to non-attempters, and this association remained significant even when controlling for mental health (depression anxiety and stress) and sex. Similar results were found in prospective analyses. Here, participants with no history of suicide attempts at baseline were selected, and an association was found between loss aversion scores at baseline, and attempts carried out in the subsequent 4 months (also controlling for sex and mental health). The prospective analyses strengthen the idea that altered decision-making, in particular loss aversion, is a precedent to attempt suicide, rather than being the result physical or psychological trauma followed by the attempt.

The results of our study are consistent with previous studies that implicate altered decision-making among suicide attempters [e.g., Ref. (59)]. A large body of literature reports that suicide attempters have decreased performance in IGT (32). A number of studies have argued that a key indicator in IGT performance is sensitivity to losses, that is, a preference for decks with low frequency of losses, rather than the intention of maximizing long-term gains [e.g., Ref. (60, 61)]. The lowered levels of loss aversion associated with suicide attempts are in line with these results and may thus explain this group’s poor performance on the IGT. Interestingly, however, our results are inconsistent with a recent study investigating loss aversion in a clinical population (62). Here, depressed patients with a history of suicide attempts had significantly increased loss aversion compared to patients with depression, but without a history of attempts, as well as compared to healthy participants. This is difficult to reconcile with our findings, and also with the previous IGT studies, considering that an increased loss aversion would predict better IGT performance. However, it must be pointed out that the complexity of the IGT gives way for a number of mechanisms that may influence performance, and it is difficult to estimate how much influence each of the components exert.

Another component of decision-making which is often considered to be closely related to loss aversion is sunk cost fallacy. This refers to an individual’s investment in a low probability pay-off because of a previously made irrecoverable investment. Szanto and colleagues (37) found that low-lethality attempters were more susceptible to sunk costs compared to non-psychiatric controls and suicidal ideators. No difference was found between high-lethality attempters and controls. The “bad investments” can be seen as the result of an aversion to the loss represented by the sunk cost. This interpretation would entail that the attempters in Szanto et al. (37) have high loss aversion (opposing our findings). However, the interpretation of Szanto and colleagues (37) is that low-lethality attempters are more affected by sunk costs, as a function of their proneness to emotional reactivity and impulsivity. We believe it is possible that these affect-driven components overshadow the effect of loss aversion when investigating sunk costs. For instance, older suicide attempters have shown to exhibit impaired reward/punishment-based learning compared to non-attempters and the low-lethality group with impulsive suicide attempts has been associated with enhanced discounting of delayed rewards, as well as impulsivity (63, 64). Another explanation to the discrepant findings in our study and that of Szanto and colleagues (37) may simply be that the connection between loss aversion and sunk cost bias is overestimated in general (65).

This study utilized a behavioral measure of loss aversion, but its neural underpinnings have been investigated in previous research. Loss aversion appears to be encoded in the ventromedial prefrontal cortex, orbitofrontal cortex, the ventral striatum, insula, thalamus, and the amygdala (49, 66–68), which are areas that overlap with regions found to be impaired in attempters (69–75). Neural measures of loss aversion appear to be highly consistent with behavioral measures, as shown by Tom et al. (49) (correlation of r = 0.85 between neural and behavioral measures). Thus, loss aversion may be an interesting endophenotype, and putative marker for future studies on suicide attempts. Also, loss aversion is often assumed to be a relatively stable and trait-like construct (76) with some empirical evidence supporting this assumption. For instance, Glöckner and Pachur (77) found a high consistency in the magnitude of loss aversion among participants’ responses in a 1-week follow-up study. Zeisberger and colleagues (78) found high stability on an aggregate level, but instability in subset of their sample, during a 1-month follow-up. Finally, in our sample the three measures, 2 months apart during the 4-month period, correlated significantly, with repeated measures explaining about 27–40% of the variance. If loss aversion is a stable trait, not only could it be directly implicated in the decision to make a suicide attempt, it could also be hypothesized that individuals with lower levels of aversion are more often exposed to losses in life in general, which in turn may entail an indirect, long-term risk for suicidal behavior.

Previous studies suggest that suicide attempters may be oversensitive to the effect of incurred losses [e.g., Ref. (79)], and also to other types of negative feedback (80). In this light, it is important to underline that loss aversion relates to the anticipation of potential losses, rather than a reaction to incurred losses. In fact, a number of studies suggest that the effects of incurred losses, on for instance cognition or arousal, are independent of the aversion to potential losses (81, 82). It is, therefore, possible for an individual to have both a low aversion to potential losses, and at the same time a high sensitivity to incurred losses. This combination could constitute an even greater increase in suicide risk in the long term, where reduced aversion to potential losses increase an individuals’ propensity for incurring losses, which is then exacerbated by an increased negative emotional reaction.

A mechanism by which loss aversion may affect the decision to make a suicide attempt is also proposed: For a suffering individual contemplating a suicide attempt, perhaps the most obvious desire, and most important “gain,” is the discontinuation of suffering. The potential “loss” may be an injury if the attempt fails, sorrow to family members and friends if it is completed, death, and so on. In this situation, individuals with higher levels of loss aversion are protected from making an attempt, because their decisions are to a greater extent influenced by the potential losses. The aversion to these make the “proposition” less attractive and it is ultimately rejected. On the other hand, individuals with lower loss aversion are more likely to focus on immediate gains, such as the discontinuation of suffering, and may consequently carry out the act.

Interestingly, we found no association between loss aversion and suicidal thoughts, despite the high association between ideation and attempts. This finding suggests that loss aversion is to a greater extent involved in the actual decision to attempt (i.e., a direct effect), rather than the events proceeding up to the genesis of the ideation. It could be interesting to further explore the relationship between loss aversion, suicidal ideation and attempts, in order to explore if loss aversion could be used to distinguish between ideators that become attempters and those that do not.

Limitations

Given that our sample constitutes adolescents, it may be difficult to generalize the results to other age groups. Although there is some evidence to that loss aversion is similar between adolescents and adults (83), we know that suicidal behaviors are not. Attempts are usually overrepresented in the younger populations, while completed suicide is more common in older populations (1). Finally, although a prospective design was employed in this study, the validity of causal inferences may nevertheless be threatened by unmeasured confounders.

Conclusion

The results of this study support the involvement of loss aversion in attempted suicide, through both cross-sectional and longitudinal associations. We propose that individuals high in loss aversion are discouraged from carrying out the suicide attempt because of a greater focus on the negative consequences of the decision. There is some empirical evidence, including data presented here, for the over-time stability of loss aversion. If our findings are successfully replicated, loss aversion may be considered as a candidate for a highly measurable and specific endophenotype related to suicidal behavior.
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Background: Suicide attempts (SA) and other types of self-harm (SH) are strong predictors of death by suicide in adolescents, emphasizing the need to investigate therapeutic interventions in reduction of these and other symptoms. We conducted an updated systematic review of randomized controlled trials (RCTs) from our previous study reporting therapeutic interventions that were effective in reducing SH including SA, while additionally exploring reduction of suicidal ideation (SI) and depressive symptoms (DS).

Method: A systematic literature search was conducted across OVID Medline, psycINFO, PubMed, EMBASE, and Cochrane Library from the first available article to October 22nd, 2017, with a primary focus on RCTs evaluating therapeutic interventions in the reduction of self-harm. Search terms included self-injurious behavior; self-mutilation; suicide, attempted; suicide; drug overdose.

Results: Our search identified 1,348 articles, of which 743 eligible for review, yielding a total of 21 studies which met predetermined inclusion criteria. Eighteen unique therapeutic interventions were identified among all studies, stratified by individual-driven, socially driven, and mixed interventions, of which 5 studies found a significant effect for primary outcomes of self-harm and suicide attempts (31.3%), and 5 studies found a significant effect for secondary outcomes of suicidal ideation and depressive symptoms (29.4%) for therapeutic intervention vs. treatment as usual. Collapsing across different variations of Cognitive Behavior Therapy (CBT), and classifying Dialectical Behavior Therapy for Adolescents (DBT-A) as a type of CBT, CBT is the only intervention with replicated positive impact on reducing self-harm in adolescents.

Conclusion: While the majority of studies were not able to determine efficacy of therapeutic interventions for both primary and secondary outcomes, our systematic review suggests that individual self-driven and socially-driven processes appeared to show the greatest promise for reducing suicide attempts, with benefits of combined self-driven and systems-driven approaches for reducing overall self-harm. Further RCTs of all intervention categories are needed to address the clinical and etiological heterogeneity of suicidal behavior in adolescents, specifically suicidal ideation and depressive symptoms.

Keywords: suicide, self-harm, NSSI, depression, suicidal ideation, adolescent, RCT

INTRODUCTION

Suicide is a major global and public health concern (1). It is the second leading cause of death in people age 15–24 years (2) and there is a pressing need to identify effective interventions to reduce the risk of suicide. Non-fatal suicide attempts (SA) can be defined as self-directed injuries with implicit or explicit intent to kill oneself, while non-suicidal self-injury (NSSI) is direct destruction of one's body without intention to die (3). For the latter, it is useful to consider the definition of non-suicidal self-injury found in the DMS-5, which states that the preoccupied individual partakes in premeditated, self-directed damage to themselves in order to relieve negative experiences and does not exhibit suicidal intent through this behavior (4). Both suicide attempts (SA) and the broader category of “self-harm” (SH, which includes non-suicidal self-injury) are among the strongest predictors of death by suicide (5–7), and have therefore appropriately been the focus of therapeutic interventions for adolescents to decrease risk of suicide.

There has been significant progress in detection (8), identifying subtypes, understanding the long-term outcomes (9), and understanding help-seeking in adolescents with SH (10). There has also been recent progress regarding the treatment of self-harm in adolescents. We conducted the first meta-analysis of randomized controlled trials (RCTs) to specifically evaluate therapeutic interventions (TIs) in reducing SH in adolescents (11). A significant effect was found for tested interventions reducing SH compared to treatment as usual (TAU). While results evaluating the effects of therapeutic interventions on NSSI were generally consistent with those for overall self-harm, the effect size was weaker and escaped statistical significance. In contrast, there was little to no evidence of benefits of tested interventions in reducing suicide attempts. Our findings highlighted both the beneficial effects of therapeutic interventions for self-harm as a global category, the challenges of reducing the risk of future suicide attempts and the need for rigorous and replicable studies.

In addition to self-harm and suicide attempts, however, depression in adolescence is another key contributor to suicidal behavior (12, 13). A recent National Confidential Inquiry into Suicide and Homicide by People with Mental Illness (NCISH) report of suicide deaths in England and Wales between 2014 and 2015 indicated that out of 285 suicide deaths that occurred in youths aged 10–20, 52% had a history of SH, while 58% expressed thoughts of suicide or hopelessness (14). Depressive symptoms themselves have been found to be significant and independent contributors to elevated levels of deliberate self-harm in young people (15–18). Therefore, it would appear that the reduction of depressive symptoms and suicidal ideation (19) may be an important mechanism underpinning the effectiveness of certain treatments for suicide prevention.

We therefore sought to extend and update our initial meta-analysis focused on the reduction of self-harm and suicide attempts, while also examining the effect of a variety of unique therapeutic interventions on levels of depressive symptoms and suicidal thoughts. In this way, we acknowledge the relevance of these mechanisms to the field and aim to advance our previous study findings with a wider criterion and selection of interventions. Our primary outcomes were the reduction in self-harm including NSSI or suicide attempts (SAs), and our secondary outcomes were the reduction in suicidal ideation (SI), meaning thoughts and feelings related to suicide, as well as depressive symptoms (DS).

METHODS

Eligibility and Selection

We followed the same methodology as our previous systematic review [see (11)], using “self-harm” as an encompassing term, including previous suicide attempts, non-suicidal self-injury, and deliberate self-harm with undetermined intent. However, in addition to the original systematic review's reduction of self-harm and suicide attempts (primary outcomes) we also examined decrease of suicidal ideation and depressive symptoms (secondary outcomes) as markers of the efficacy of the therapeutic interventions.

Inclusion Criteria

Inclusion to the update depended on: study type, sample age, and frequency of self-harm occurring within the sample. We included only studies which were clinical, randomized trials of therapeutic interventions, defined as any theoretically coherent, manualized, psychological, psychosocial, or pharmacological intervention, compared to a placebo or control treatment (11). Further, we included only studies with a majority (>50%) child and adolescent population (< 18 years old), engaged in either self-harm or had attempted suicide. Studies from all countries and languages were considered eligible, if they were accompanied by an English abstract.

Exclusion Criteria

Potential studies were excluded from the update if self-harm was a symptom of an overarching developmental condition (i.e., autism or intellectual disability). Finally, studies that did not meet the threshold score of >2 on the Jadad quality assessment tool (20), specifically used to ascertain methodological quality, coherence to blinding and allocation procedures, and amenability to participant attrition, were excluded from consideration.

Literature Search Strategy

A literature search was conducted through standard online databases (OVID Medline, psycINFO, PubMed, EMBASE, and Cochrane Library) in order to identify RCTs evaluating the efficacy of therapeutic interventions for adolescents with self-harm against control conditions. To maintain consistency with our first study, the same inclusion and exclusion criteria were utilized in this update. We excluded studies in which self-harm occurred as a result of stereotypic self-injurious behaviors such as those seen in moderate to severe forms of neurological disorders (e.g., Autism, Intellectual Disability), due to the complex neurological mechanisms which underlie the self-harm not otherwise seen outside of these conditions. All the aforementioned databases were searched from the first available article until October 22nd, 2017. Consistent with our original methodology, the following subject headings or MeSH keywords were used: self-injurious behavior; self-mutilation; suicide, attempted; suicide; drug overdose. When available, filters for study type and participant age were applied, with an additional manualized filter used for psycINFO to specifically identify clinical trials.

RESULTS

Study Selection

A total of 1,348 articles were found, with 743 of those studies eligible for review following duplicate removal (Figure 1). The screening procedure consisted of three phases: title, abstract and full text screening, with the latter two conducted independently by the two authors (UI and NS). Title screening was conducted by NS as a preliminary measure to ensure the exclusion of any not-pertinent studies and duplicates, reducing the number of eligible studies from 743 to 102. Within the abstract screening phase, 31 articles were eliminated as they failed to meet any one aspect of the inclusion criteria, producing a yield of 71 articles for full text screening. In the third and final phase, we excluded 50 studies, 16 of which had a sample with a mean age above 18 years, 23 which did not have a majority of adolescents who engaged in self-harming behaviors, 9 which were not RCTs, 1 which has been replaced by a paper with more recent follow-up data, and 1 which did not meet quality standards. We chose to remove one study included in the original systematic review (21), as its investigation of a treatment designed to increase linkage to outpatient services did not assess the same outcomes which we are addressing in this update. Disagreements in any phase of the screening process were resolved by consensus discussion between the authors (UI and NS).


[image: image]

FIGURE 1. Study flow diagram.



Therapeutic Interventions

The final selection of 21 studies contained 18 unique therapeutic interventions. Two of the final 21 studies (22, 23) were replication trials assessing the efficacy of Developmental Group Psychotherapy (24), while another paper (25) was a follow-up to a previous pilot trial of Emotion Training Regulation (ERT) (26). As such, 18 unique interventions were identified among all studies. To facilitate analysis, the interventions can be stratified and evaluated by the underlying theoretical principles, including self-driven cognitive, behavioral and regulatory interventions (referred to as self-driven) and interventions which require engagement with family and social support (referred to as socially-driven). A brief description of the interventions and the study origins are listed in Table 1, with self-driven and socially-driven components identified for each respective study in Table 2. Results below are reported first by interventions which we believed had a primarily self-driven focus, followed by those with a primarily socially-driven focus, and finally, interventions which demonstrated aspects of both self-driven and socially-driven principles.


Table 1. Descriptions and Study Origins of Therapeutic Interventions of the Selected Randomized Controlled Trials.
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Table 2. Types of Therapeutic Intervention for the Selected Randomized Controlled Trials and Aspects of Individual or Social Components.
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Primary Outcome Assessment

Table 3 provides a brief summary of primary outcomes of the studies for comparison of therapeutic intervention examined, and those that had significant group differences, significant overall differences, or null or negative findings. Of the 21 studies examined, 16 studies explored primary outcomes, out which 5 (31.3%) found significant group differences for intervention vs. treatment as usual (24, 28, 31, 32, 42), across all types of treatments.


Table 3. Selection of Randomized Control Trials and Results Investigating the Efficacy of Therapeutic Interventions (TI's) Versus Control Treatments on Self-Harming Adolescents.
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Significant Differences in Therapeutic Interventions vs. Treatment as Usual

We first examined interventions that addressed individual problem solving, mentalization, cognitive behavior or skills deficits [these included treatments such as Cognitive Behavioral Therapy [CBT], Mentalization Based Therapy [MBT], Dialectical Behavioral Therapy [DBT]]. The only identified studies with a purely self-driven intervention model were those that evaluated Developmental Group Psychotherapy, an intervention which used cognitive-behavioral, problem-solving, dialectical, and psychodynamic group psychotherapy strategies. In a small initial trial among adolescents with repeated SH referred to child and adolescent mental health services in the UK, Developmental Group Psychotherapy compared to treatment as usual was associated with a significantly lower risk of repeating self-harm, with a lower latency period for repeated attempts, indicating an absolute risk reduction of 26% (24). The authors cautioned that this strong effect was likely due to a smaller sample, and urged replication studies with a larger sample. Indeed, two efforts at replication failed to find a significant advantage for the Developmental Group Psychotherapy intervention. These trials included one conducted in Australia with supervision from the original UK development team and somewhat different sampling criteria: youths referred for general child and adolescent mental health services identified with repeat self-harm (22). The other trial was a large trial (N = 366) conducted in the UK with members of the original development team and also failed to find an advantage for the Developmental Group Psychotherapy (23) over treatment as usual.

One study conducted in Australian outpatient mental health clinics used a socially driven intervention to evaluate a strength-based family education program, called Resourceful Adolescent Parent Program (RAP-P). Among patients recruited suicidal adolescents from emergency departments or public mental health services, the RAP-P program resulted in a significant improvement on a 9-item suicide index assessing suicide ideations, plans, threats, self-harm, and suicide attempts both at the 3-month post-treatment point, and at a 6-month follow-up compared to treatment as usual (41). This study was the only exclusively socially-driven intervention model to find a significant group difference on primary outcomes and it should be noted that the outcome variable was a broad measure of suicidality rather than a measure specifically of self-harm or suicide attempts.

Four trials examined more combined self-driven and system driven approaches. We begin with Mentalization-Based Treatment for adolescents (MBT-A), a manualized one-year psychodynamic psychotherapy rooted in attachment theory. MBT-A has a strong self-driven component consisting of weekly individual MBT-A sessions and compared to the other approaches in the combined approach group, the weakest of the socially-driven components; specifically, monthly family Mentalization-based family therapy. In an initial trial, Rossouw and Fonagy (32) found that adolescents selected for the presence of both self-harming behaviors and depression in the MBT- A condition had fewer self-harm episodes over the course of the treatment compared to treatment as usual youths and that the MBT-A group had a higher recovery rate and a reduction of self-harm at the end of the 12-month treatment. Thus, results from this initial trial support the efficacy of MBT-A for reducing overall self-harm. Results specifically for suicidal behavior were not reported.

Dialectical Behavioral Therapy for Adolescents, (DBT-A) addresses self-driven cognitive-behavioral and regulatory processes (e.g., emotion regulation, distress tolerance, and interpersonal effectiveness) and the social environment through inclusion of a weekly multi-family skills training group and as needed family therapy sessions. A first RCT evaluating DBT-A was conducted in Norwegian clinics and recruited youths with both at least two episodes of self-harm and symptoms of borderline personality disorder (43). This trial compared DBT-A to treatment as usual enhanced by a therapist agreement to provide at least 1 weekly session during the trial. Results indicated that the 19-weeks DBT-A reduced the frequency of self-harm with large effect sizes, compared to moderate and weak effect sizes in the TAU condition (29). The advantage of DBT-A for reducing self-harm extended to a 1-year post-treatment follow-up, with DBT-A youths continuing to demonstrate fewer episodes of self-harm compared to treatment as usual youths (42). The authors looked at a range of additional clinical outcomes including suicidal ideation, hopelessness, depression, borderline symptoms, and global functioning. Results indicated that while there was an initial advantage for DBT-A and DBT-A youths continued to show improved clinical and functioning outcomes at the 1-year post-treatment follow-up, with time the TAU youths caught up and looked similar to the DBT-A youths on these more general outcomes. This trial was not powered to evaluate outcomes regarding suicide attempts, thus such data were not reported.

The combined self-driven and socially-driven intervention model was used in two U.S. treatment development trials. Both trials used a 2-therapist model with one therapist focusing on the youth and the other the parent, and both studies showed evidence of benefits in reducing the risk of suicide attempts. First, Esposito-Smythers et al. (28) tested an integrated CBT (I-CBT) protocol for suicidality (along with co-occurring alcohol and drug related problems) and found that those randomized to I-CBT had fewer suicide attempts over the course of 18-months compared to those in the control condition. Second, Asarnow et al. (31) developed a DBT-informed cognitive-behavioral family treatment (referred to as SAFETY) which included attention to strengthening self-driven cognitive, behavioral and regulatory processes in the youth and parents, and family sessions aimed at promoting increased support and protection within the family and broader social environment. Results of this trial indicated a statistically significant advantage for SAFETY in decreasing suicide attempts over the 3-month treatment period, and reducing the risk of a first incident suicide attempt over a 6 to 12-month follow-up period. Weaker non-significant group differences were found for non-suicidal self-injury. While results of these trials are encouraging, it should be noted that both studies were relatively small treatment development trials, underscoring the need for cautious interpretation until replication is achieved.

Overall Group Differences Irrespective of Therapeutic Intervention

Overall symptom reduction across both treatment and control groups was found throughout several other studies included in this review, not specific to intervention type, including the Green et al. (23) trial of Developmental Group Psychotherapy intervention. In a specific clinical sample of Borderline Personality Disorder (BPD), three studies assessed the efficacy of cognitively-informed interventions. Chanen et al. (33) and Schuppert et al. (25, 26) investigated the efficacy of Cognitive Analytic Therapy (CAT) and Emotion Regulation Training (ERT), respectively, against TAU. Both CAT and ERT emphasize ways to react and respond to stressful situations with tools to more effectively manage stressful situations with aspects of self-driven processes. Both studies only observed the reduction of self-harm within the whole cohort with no statistically significant group differences, indicating that these therapies do not appear to perform any better than TAU in reducing self-harm within Borderline patients.

Null or Negative Findings

Several interventions included in this update demonstrated non-significant or negative findings. For instance, The Youth-Nominated Support Treatment (YST-I) is a socially driven treatment that focuses on improving support in youths' social support network and is added to TAU, with version II of the intervention focused on strengthening social support in youth-nominated supportive adults, rather than adults and peers. In both YST-I (39) and YST-II (40), no significant treatment effect was found in reduction of SA; authors emphasized the need for further research using this mode.

 Cotgrove et al. (35) demonstrated non-significant findings regarding secondary prevention of suicide attempts in adolescents, examining re-admissions to Emergency Rooms. Adolescents were randomly allocated to a group receiving tokens guaranteeing re-admission to emergency services if they felt unable to cope within their environment. While there was no significant difference noted between adolescents with tokens and those without, those in the treatment condition had fewer repeat attempts than the control group, suggesting possible efficacy of a secondary prevention mechanism.

Two studies identified advantages of brief mental health interventions for linking youths to outpatient treatment after emergency presentation for suicidality and/or self-harm. Asarnow et al. (6) looked at a brief, cognitive-behavioral family-based Emergency Department (ED) intervention and found an advantage of the this intervention compared to treatment as usual for establishing linkage to outpatient care (the primary study outcome). Clinical outcomes were not evaluated close in time to the Emergency Department intervention. However, when clinical outcomes were evaluated roughly 2 months after discharge from the Emergency Department, no statistically significant advantage was found for this intervention in reducing suicide attempts. Importantly, there was also no evidence that linkage to outpatient treatment as usual after discharge from emergency services had any advantages relative to no post-discharge community treatment as usual.

Ougrin et al. (34) applied a brief therapeutic intervention incorporating elements of cognitive analytic therapy called Therapeutic Assessment (TA) following emergency presentation of self-harm. While there was no significant difference in the frequency of self-harm resulting in emergency presentations between the Therapeutic Assessment and treatment as usual groups, overall treatment engagement remained higher in the Therapeutic Assessment group than the control group. Collectively, the Asarnow et al. & Ougrin et al. studies underscore the value of brief mental health interventions for improving linkage to outpatient treatment after emergency presentation for self-harm and suicidality, as well as the importance of efforts to identify effective treatment strategies and implement them effectively within community programs.

Secondary Outcome Assessment: Suicidal Ideation, Depression, Other Clinical, and Functioning Outcomes

Significant Differences in Therapeutic Interventions vs. Treatment as Usual

Of the possible 21 studies, 17 studies explored secondary outcomes of depressive symptoms and suicidal ideation, of which 5 (29.4%) yielded significant differences by the intervention. Beginning with studies using primarily self-driven interventions, MBT-A was found to yield a significant reduction in depressive symptoms at the 12-month point (32). Both the treatment and control group showed reduced depressive symptoms, and a significant reduction over time was seen only in MBT-A youths condition. The largest mean difference between groups was seen at 9 months. Using a 12-week treatment period, Alavi et al. (27) evaluated the CBT-Suicide Prevention (CBT-SP) treatment developed for the Treatment of Adolescent Suicide Attempter's (TASA) study (44), results indicated significant reductions in both suicidal ideation and depressive symptoms at the end of the 3-month treatment period. These results are similar to those from the TASA trial, which was originally designed as an RCT but random assignment was discontinued due to patients' reluctance to accept randomization. The TASA trial found relatively low rates of suicidal events, including suicide attempts, interrupted suicide attempts, and levels of suicidal ideation requiring emergency evaluation or hospitalization (19) as well as declines in suicidal ideation and depressive symptoms over the 6-month treatment period (45).

For interventions focusing on social support and psychoeducation strategies, King's investigations of both versions of the Youth-Nominated Support Team intervention decreased suicidal ideation over time in both groups. Further, the first version of the intervention, YST-I, allowed both youth-nominated peers and adults in the Support Team and demonstrated a small to medium effect on the reduction of suicidal ideation only after altering analyses from intent-to-treat to actually treated; an effect that was seen only in female participants (39). Following with a study of the adapted YST-II intervention, which focused on youth-nominated adults, King again demonstrated a small to medium effect in the reduction of suicidal ideation, this time, only in those participants who had a history of multiple suicide attempts (40).

Another socially-driven intervention, Attachment-Based Family Therapy (ABFT), compared to TAU, was shown to have very strong effects in reducing suicidal ideation during all points of treatment with the strongest effect observed at 24 weeks, the final follow-up (38). This effect was seen within the total sample, and within a subsample of adolescents who met the diagnostic criteria for clinical depression. Additionally, a significant effect in the reduction of suicidal ideation was seen within the Home-Based Family intervention, but only when controlling for depression.

Overall Group Differences Irrespective of Therapeutic Intervention

Reductions over time in suicidal ideation were observed in nearly all studies, including those evaluating mentalization treatment, DBT-A, integrated CBT for suicidality and substance abuse, skills based treatment, youth-nominated support teams, and attachment based family treatment (28–30, 32, 38).

While a significant reduction in ideation was observed in 3 studies based on social or family models (38–40), none of these studies identified significant differences in the reduction of depressive symptoms between treatment and control groups at the final follow-up measure. The Attachment-Based Family therapy intervention appeared close to producing a nearly significant result at the 6 and 12-week measurements, but was unable to reach statistical significance altogether at the end of the trial (38).

When examining socially-driven interventions within an emergency service settings, Asarnow et al. (6) did not examine suicidal ideation or depressive symptoms close in time to the emergency intervention. However, when followed up roughly 2-months post -hospital discharge there were significant declines in depressive symptoms across groups. Of the socially-driven interventions administered during a presentation to emergency services or at the time of a psychiatric assessment, only Wharff investigated whether a Family-Based Crisis Intervention, a multi-module single session intervention would impact the adolescent's suicidal ideation (46). While an overall reduction in suicidal ideation was seen within the cohort, there was no significant treatment effect. In contrast to the other studies included this review, Wharff conducted pre-and post-test measures a mere 4–h apart.

Null or Negative Findings

Despite noting significant group differences in primary outcomes, Wood et al. (24) found no significant effect of Developmental Group Psychotherapy on reducing depressive symptoms and suicidal ideation. Consistent with what was noted for primary outcomes, neither of the two additional trials evaluating the same treatment (22, 23) saw treatment effects in secondary outcomes of reducing suicidal ideation or depressive symptoms.

Asarnow et al. (6) found no statistically significant advantage of the Emergency intervention in reducing depression levels, even though the intervention was associated with improved linkage to outpatient mental health services was observed. Indeed, there was no evidence that attendance in outpatient community treatment as usual was associated with lower depressive symptoms or suicidality.

DISCUSSION

We set out to examine the available literature for adolescents with a recent history of self-harm or suicide attempt, with the overall aim of clarifying which therapeutic interventions and approaches show evidence of benefits for reducing self-harm, suicide attempts, as well as suicidal ideation and depressive symptoms. Of the 18 unique interventions identified through this review, treatments that target individual, self-driven (cognitive-behavioral, self-regulatory processes) and socially-driven (family or social support network) processes appeared to show the greatest promise for reducing suicide attempts (28, 31), and there are data supporting the benefits of DBT-A and MBT-A (combined self-driven and systems-driven approaches), for reducing overall self-harm. If the somewhat different variations of CBT are considered together, and DBT-A is classified as a type of CBT, CBT is the only intervention type where initial positive findings have been replicated independently. It should be noted, however, that all of the CBT interventions with evidence for efficacy have strong family systems-driven components (I-CBT, SAFETY, DBT-A). Other interventions with initial positive outcomes, such as MBT-A require testing in adequately powered trials and replication.

The results of this review update are demonstrative of the effectiveness of DBT-A and CBT, the only interventions where initial positive findings have been replicated independently. These interventions are therefore an invaluable part of the clinical treatment of young people who present with self-harm and a history of suicide attempts.

Turning to the secondary outcomes of suicidal ideation and general measures of suicide risk, current research supports the efficacy of attachment based family treatment and the Resourceful Adolescent Parent Program. Results were not reported on suicide attempts specifically or self-harm in either trial, and replication is needed. While not all studies have reported on suicidal ideation when suicide attempts and self-harm were primary outcomes, both MBT-A and DBT-A have shown significant advantages in reducing both self-harm and suicidal ideation. Rossouw and Fonagy (32) reported an advantage for MBT-A compared to treatment as usual at end of the year-long treatment. Mehlum et al. (42) similarly reported an advantage for DBT relative to treatment as usual at end of treatment, which was at 16 weeks, although treatment as usual youths had caught up with the DBT-A youths by 71-weeks.

Results on depression outcomes tended to be similar to those for suicidal ideation, with a tendency for depression levels to diminish over time, and between group differences observed in the studies and time points where benefits on suicidal ideation were observed. The two studies that evaluated borderline symptoms (DBT-A and MBT-A) reported intervention benefits in reducing symptoms of Borderline Personality Disorder. Both suicidal ideation and depressive symptoms have been shown to precipitate non-suicidal self-injury and suicide attempts in adolescents (19, 47), and thus should not be overlooked as integral symptoms to address during treatment in future research.

Overall, the studies which showed significant effects in the reduction of outcomes at any point during treatment (without adjustments) were similar in several characteristics. First, these interventions mandated the family or support person's involvement in the adolescent's therapeutic journey in addition to the adolescent's individual therapy; five interventions included parental involvement throughout the duration of the intervention, through family training, family therapy, and/or family planning (28, 29, 31, 32, 38, 41). The Responsible Adolescent Parenting Program (2013) was the only exclusively socially-driven parenting intervention that yielded significant effects, suggesting a need for replication studies using this treatment. Finally, we noted that the effective interventions all share emotion regulation, problem solving, and communication skills as key tenets of the intervention. While dysregulated affect is shown to be a predictor of suicide attempts and non-suicidal self-injury (47), subsequent research is needed to assess whether problem-solving and communication skills would contribute to the reduction of self-harm, suicidal ideation, or depressive symptoms.

The current National Institute for Health and Care Excellence (NICE) guidelines (48) for the treatment of adolescents with self-harm, suggest tailored treatments incorporating elements of cognitive behavioral, psychodynamic and problem-solving therapies. Results of this review are generally consistent with these guidelines, and clinical guidance is needed to support optimal clinical care for this potentially life-threatening problem. However, it is important to note that the evidence is limited. We still lack replicated evidence of treatment efficacy for any of the reviewed interventions. It is also important to note that the sampling protocols and populations differed across studies, and these sampling differences could lead to differences in treatment efficacy and study results. For instance, the DBT-A trial selected youths based on the presence of repeated self-harm and symptoms of borderline personality disorder, the MBT-A trial selected youths for the presence of self-harm within the past month, the Integrated CBT model recruited youths with both suicidality (attempts or ideation) and substance abuse, the SAFETY trial selected youths based on the presence of suicide attempts or repeated self-harm, and the Peer Nominated Support Team trials recruited youths with previous suicide attempts or suicidal ideation. Because trials were conducted across different nations and health systems, “treatment as usual” will have varied considerably, and this could conceivably have affected the observed between group differences. Further, with few exceptions (32, 41) studies have not yet reported on treatment mediators and studies aimed at treatment mechanisms associated with reduced fatal and non-fatal self-harm risk would help guide the field. Research focusing on targeted interventions such as those aimed at reducing access to dangerous methods of self-harm (firearms, poisoning) could also help inform clinical care and data are accumulating supporting the value of such interventions.

Strengths and Limitations

The current review supplements the literature by conducting a systematic review on not only suicide attempts and self-harm, but also addresses the links between suicidal ideation and depressive symptoms in adolescents. While we were able to add a more comprehensive component to the systematic review, due to the complexity of the varied studies and primary and secondary outcomes, additional research is needed to identify effective treatment strategies, provide guidance regarding how to best personalize treatment and match youths and families to treatments that are most likely to be beneficial, and to develop cost-effective treatment delivery strategies. There are no published RCTs of pharmacological interventions for the reduction of self-harm. However, many young people who self-harm are offered pharmacological treatment to address co-occurring psychiatric symptoms. While an investigation of the possible influence of pharmacological interventions was out of the scope of the current review, future work addressing both psychosocial and psychopharmacological elements of treatment is needed. To date, there have been no RCTs evaluating the efficacy of psychopharmacological treatments for reducing self-harm, though this may also be a potential avenue for future research. In following the methodology of the previous analysis, studies which did not adhere to an RCT design were excluded, though may nonetheless be insightful in regards to reducing self-harm in young people. Additionally, as the search terms used to identify studies on self-harm were derived from the subject headings of the relevant databases and were limited to studies published in English, some studies representing unique cultural outlooks on self-harm may have been omitted. Indeed, the heterogeneity of the studies included in this review makes it difficult to account for additional influential factors, including the participants' previous engagement with therapy, their mental health histories and psychiatric co-morbidities, and the quantity and severity of their previous self-harm, among others. Future reviews may wish to pay particular attention to such elements in order to understand whether certain interventions work more effectively in some unique cases over others. A variety of additional factors, including small and highly selective samples limit the generalizability of the findings in some of the studies included in this review. Finally, the current failure to replicate certain interventions in different cultural contexts underscores the challenges for exporting treatment strategies across different cultures and settings, and the importance of building international consensus and developing care strategies that can work across diverse cultural contexts and health systems.

Future Directions for Effective Interventions

Considering future directions for studies aimed at decreasing self-harm and suicide attempts in adolescents, some treatments (such as DBT-A) led to significant reductions on outcomes more rapidly than others. Cost analyses could further inform knowledge about the viability of delivering certain interventions over others in routine clinical settings to large populations. Several of the evaluated interventions require multiple personnel (e.g., 2-therapist model used in the Integrated CBT model, the SAFETY intervention, and DBT-A with skills trainer and individual therapist). Likewise, whereas several of the interventions are completed in under 6 months, others require long and perhaps costly commitments to therapy, which may act as barriers to treatment adherence, particularly for adolescents who experience a lack of motivation to attend sessions as a symptom of depression (49, 50). These cost considerations will also have a major bearing on the likelihood of interventions being implemented in routine health setting. Additionally, some of the multi-component treatments, such as DBT-A which requires 1 h weekly psychotherapy plus 2 h of multi-family skills group may require a more intensive and burdensome treatment dose than needed for some youths and families. Stepped care approaches that match treatment intensity to assessed level of risk and need may prove helpful for identifying the most cost-effective treatment delivery strategies.

The results of a large, multi-center RCT investigating the effectiveness of Family Therapy in reducing self-harm in adolescents (51) were published following the intial literature review, and thus cannot be included in the results of the current update. However, these results, which demonstrated that Family Therapy was more costly and no more beneficial than treatment as usual, are nonetheless an important contribution to understanding which interventions are viable and effective in reducing self-harm in young people. In comparison to other therapies which include a strong family-based component as part of the treatment (such as DBT-A, MBT-A, and RAP-P among others), participants in the Family Therapy group were provided with 6–8 monthly sessions of therapy; far fewer than those participants which received any of the aforementioned treatments, indicating that the duration and intensity of the treatment may be an important factor in the success of an intervention aiming to reduce self-harm and preventing suicide attempts.

Other RCTs published following the completion of our search, include a study further strengthening the efficacy of DBT-A in reducing self-harm post-treatment, as well as a significantly lower number of suicide attempts and significantly fewer episodes of non-suicidal self-injurious behavior. Although no significant between-group differences were found at longer-term (12-month) follow-up in number of self-harm episodes, youths in the DBT-A were significantly more likely to show clinically significant change, defined as the absence of any self-harm, through the 12-month follow-up (52). Another study showed that young people with longer inpatient admissions were more likely to have multiple self-harm episodes, than young people treated with intensive community care (53).

Lastly, there were several unpublished protocol studies of RCTs for this subject population (54–58) and studies in progress (59–61), which we were unable to use for our systematic review. It is our hope that when these protocols are applied and published, such findings will greatly advance the field, and shed further light on effective treatments for adolescents at-risk for suicide.

Our updated systematic review suggests that given the heterogeneity of suicidal behavior, understanding which type of intervention is most effective for adolescents at risk of suicide can be a challenging but nonetheless paramount endeavor that requires further attention.
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Background: Peer-led interventions have been applied to prevent various health behavior problems and may be an important complement to individual-level suicide prevention approaches. Sources of Strength trains student “peer leaders” in secondary schools to conduct prevention activities that encourage other students to build healthy social bonds and strengthen help-seeking norms. Prior work examining diffusion of peer-led programs has focused on youths' closeness to peer leaders but minimally on other factors such as connections to adults and suicidal behavior.

Methods: We examined implementation and dissemination of Sources of Strength in 20 schools. Over 1 year 533 students were trained as peer leaders and 3,730 9th−12th graders completed baseline surveys assessing friendships and adults at school, and suicidal thoughts/behaviors; and end-of-year surveys reporting intervention exposure: viewed poster/video, attended presentation, direct peer communication, and activity participation. Chi-square tests compared exposure rates by student and network characteristics. Multi-level logistic regression models tested predictors of exposure across individual and school-level characteristics.

Results: Exposure to the intervention varied greatly by school and by individual student characteristics and network position. Training more peer leaders increased school-wide exposure for all modalities except presentation (Bs 0.06–0.10, p's < 0.05). In multivariate models, exposure was consistently higher for students closer to peer leaders in the friendship network (ORs 1.13–1.54, p's < 0.05) and students who named more trusted adults (ORs 1.08–1.16, p's < 0.001); and lower for males (ORs 0.56–0.83, p's < 0.05). In multivariate models, training more students as peer leaders predicted exposure to poster-video and direct peer communication in larger schools (OR = 3.34 and 2.87, respectively). Network characteristics influenced exposure similarly for students with suicidal thoughts and behaviors.

Discussion: Our findings confirm prior work showing the importance of personal affiliations to peer leaders and natural networks as a medium for diffusion of peer-led prevention efforts. We build on that work by showing independent effects of closeness to adults at school and number of peer leaders trained. There is a need to strategically select peer leaders to maximize closeness to students school-wide, particularly in larger schools. Additional work is required for Sources of Strength to devise messaging strategies to engage males and students isolated from adults at school.

Keywords: suicide prevention, peer leaders, social networks, diffusion of innovations, social connectedness, school intervention, peer messaging, social support

INTRODUCTION

School-based suicide prevention programs have utilized a narrow range of approaches along the continuum of public health interventions. Current programs focus on individual-level risk factors. The most widely used programs employ strategies—screening (1) and gatekeeper training (2)—to expand recognition and referral of adolescents at elevated risk for suicide due to psychiatric and/or behavioral problems (3). School-based educational programmes (4) are another approach designed to increase students' self-disclosure of suicide risk, identification of at-risk peers, and management of distress and depression symptoms (5–8). Despite widespread use of individual-focused interventions (9), youth suicide rates are increasing. Among those 15–19 years of age the U.S., suicide rates increased from 8.0 per 100,000 in 2000 to 9.76 per 100,000 in 2015, a 22% increase (10). Consensus is emerging among researchers and leading policy groups that a broader range of population-focused prevention approaches is needed to reduce suicide rates (11).

This study focuses on another type of public health preventive approach: preparing key opinion leaders to modify social-ecological protective factors, including healthy bonds to peers and adults, within their schools and social networks. Specifically, we examined implementation and dissemination of Sources of Strength, a peer-led suicide prevention program for secondary schools, typically encompassing individuals 14–18 years of age (12, 13). Our prior work identified Sources of Strength as the first intervention involving peer leaders to enhance protective factors associated with reduced suicidal behavior at the school population level (13). However, like nearly all other interventions employing key opinion leaders, minimal research attention has focused on identifying key implementation components of Sources of Strength and processes of dissemination through a population. To develop a more complete model for Sources of Strength, it is necessary to clarify the mechanisms behind intervention diffusion in a schoolwide context. Such knowledge is critical for determining how to maximize the intervention's efficiency and impact, especially considering that participating high schools may have widely different patterns of student social affiliations. We evaluated how characteristics of students' peer affiliation and adult networks influenced exposure to the Sources of Strength intervention messaging. A specific objective was to examine the extent to which messaging reached students who are isolated from peers and adults, as well as those at high risk for suicide due to suicidal thoughts and behaviors in the prior year.

Key Opinion Leader Interventions: Evidence and Research Needs

Peer leaders' delivering prevention programming has been applied to a variety of adolescent health problems but only recently to school-based suicide prevention (13). School-based programs incorporating peer leaders and student-to-student exercises are more effective than lecture-style programs, according to meta-analyses of substance abuse interventions (14, 15). Peer leaders have been effective in reducing HIV risk behaviors (16–18), in other health promotion programs (19), and in tobacco use prevention (20–24). Variability in how peer-led programs are implemented is extensive. Peer-led tobacco prevention interventions, for example, range from preparing older students to deliver structured classroom lessons (23) to training influential students to encourage their peers not to smoke through informal interactions (20).

Adolescents influence their peers' prosocial and antisocial behaviors including drug use and health (25, 26), and the effectiveness of peer leaders is congruent with the fact that this influence occurs through individuals' social networks. Recent social network modeling indicates that many health behaviors, including smoking cessation and obesity, reflect person-to-person spread of behaviors within social clusters (27), and the proximity of individuals within a social network determines the degree to which they will influence each over time (28, 29). That evidence is also congruent with research showing that individuals closely tied through affiliation groups influence each other's adoption of new practices (30), and evidence regarding importance of peer norms on behavior (30–32). Regarding suicide risk, peer suicidal behavior may promote a norm that suicide is a common response to distress, and adolescents are more susceptible to suicide imitation than are other age groups (33).

Work on mechanisms of peer-led programs is limited. Several studies have examined closeness to trained peer leaders to elucidate how intervention effects diffuse through a population. For example, a study of a peer health advocate program showed that individuals in a drug using community who were closest to one of the trained peer health advocates were more likely to be exposed to the intervention and adopt risk avoidance strategies (34). Valente and colleagues found that adolescents benefitted more from a tobacco prevention curriculum the more closely they were affiliated in friendship groups to those adolescents who were peer leaders delivering the intervention (24). Stoebenau and Valente (35) showed that people in one Madagascar village had higher contraceptive knowledge and use when they were directly tied to community-based contraceptive deliverers. However, many questions remain unaddressed. Work is needed to identify factors that promote dissemination of different peer leader messaging strategies, which range from informal communication to structured presentations (36). Evidence that overall school social network structure influences diffusion of substance use prevention effects (37) also points to the need for more research examining school characteristics. To systematize school programs, work is also needed to identify how the proportion of a school population trained as peer leaders influences dissemination effects. A question of specific interest to Sources of Strength is how students' ties to adults influence their receptivity to peer leader messaging.

Sources of Strength

Sources of Strength recruits and trains key opinion leaders (i.e., peer leaders) along with school staff members as advisors. Peer leaders learn a model of health and resilience that emphasizes growing healthy social bonds (i.e., trusted adults, family support, positive friends) and resources to manage adversity, such as healthy activities and medical/mental health resources for suicide concerns. With ongoing adult mentoring, peer leaders conduct activities to disseminate “sources of strength,” with the aim of modifying peer norms regarding coping and help-seeking and increasing youth-adult connections, particularly among students isolated from adults. The rationale stems from evidence that suicidal behavior is lower among youth with stronger social bonds to family, peers and other adults; strong bonds may reduce suicide risk through protective mechanisms including enhanced psychological well-being (38), increased help-seeking (39), and normative social influences that encourage adaptive coping (13).

Our prior work testing Sources of Strength through a cluster randomized trial (18 high schools, 2,000 students) showed that within 3 months after adolescent peer leaders were trained and began implementing prevention messaging activities (i.e., presentations, posters, peer communication), norms about help-seeking and perceptions of adult support were changed among students throughout their schools (13). However, this study employed traditional survey methods in which social network information was not collected. In a subsequent study we contrasted peer leader messaging activities (36 classrooms; 700 students) (36) and showed that peer leader presentations based on modeling of healthy coping increased other students' positive coping attitudes and perceptions of adult support; the addition of student audience involvement in identifying their own trusted adults increased students' expectations of adult support (36). Our findings suggest that peer leaders' involving classmates in interactive “sources of strength” messaging will increase impact of their messaging, congruent with communication theories emphasizing personal engagement (40).

Current Study

The current study primarily aimed to examine the diffusion of peer leaders' messaging activities across the student populations of 20 high schools over one school year, as part of a larger randomized controlled trial of Sources of Strength (clinicaltrials.gov #02043093). We sought to use students' nominations of friends at school (collected prior to training peer leaders) to identify individual student's network position, as well as overall school network properties. Students' nominations of their trusted adults at school helped inform the presence of youth-adult networks. The principal outcome of interest was exposure to Sources of Strength messaging modalities along a continuum of engagement that ranged from viewing posters/videos to participation in interactive exercises (e.g., naming a trusted adult).

We expected that peer leaders would reach more students who had closer friendship ties to peer leaders and more ties to other students overall (i.e., higher “centrality”). In contrast, we expected that students with fewer direct ties to peer leaders and to other students would have fewer opportunities for exposure to Sources of Strength. Prior work by Valente and colleagues showed that (a) individuals with exposure to external influences were critical in the diffusion of innovative practices, and (b) although external exposure played a role in bringing innovations to individuals' attention, the interpersonal persuasion of trusted others was crucial in convincing individuals to adopt (41–43). Thus, Valente's social network threshold model would predict that having social ties facilitates exposure to influences such as Sources of Strength messages, and close ties to peer leaders may be necessary for students to become more deeply involved such as participating in a Sources of Strength activity.

At the school level, we sought to examine the proportion of students trained as peer leaders, as well as characteristics of the school-wide peer network. A finding that schools with denser friendship networks had overall greater exposure to Sources of Strength among their students would be consistent with the network thresholds model that emphasizes diffusion through natural networks. We expected that the impact of school-level factors on exposure would be greater in schools with more students, since larger networks tend to be more fragmented.

A final set of questions focused on determining the extent to which peer leader messaging reached suicidal students and students who are isolated from peers and adults at school. In other analyses examining these school networks, we found that students with recent suicide attempts were more likely to be part of affiliation groups that were less cohesive and on the periphery of the school network (44), which are network positions that may reduce opportunities for exposure to Sources of Strength messaging. We were also interested if exposure varied by student sex. In our prior examination of peer-led classroom messaging, we found greater benefit for females vs. males in terms of perceptions that adults are capable of helping suicidal youth (36).

METHODS

Schools and Student Enrollment

The 20 schools in this study were part of an effectiveness trial of Sources of Strength involving a total of 40 high schools located in predominantly rural, small town, and micropolitan communities of New York State and North Dakota. Schools in both states were recruited from counties or public health regions with past 5-year youth suicide rates above the state average (24.40 per 100,000 in North Dakota and 5.19 in New York for youth 15–19 in 2009–2011) (45). The 40 high schools were enrolled in four cohorts (2010–2013), with schools stratified by size and location; matched pairs were subsequently randomized into condition. The 20 high schools randomized to begin immediate implementation of Sources of Strength are included in this study (16 in New York, four in North Dakota). The schools ranged in size from 63 to 1,207 students (M = 366). Two schools served American Indian reservations.

Student recruitment occurred in two phases: (a) in early fall for participants in school-wide evaluation of Sources of Strength, and (b) immediately following for student peer leaders. For the school-wide assessments, all 9–12th graders were invited to enroll in the study evaluating Sources of Strength by completing fall and spring web-based assessments over two school years; a small portion (<1%) without language ability to independently complete web assessments were excluded. Information letters sent to parents included an option to decline their child's participation. This study was carried out in accordance with the University of Rochester Institutional Review Board who approved the study protocol. Information letters were sent to parents that included an option to decline participation. Research personnel collected opt-out forms and conducted verbal assent with eligible students followed immediately by web-based assessments. All students received information about how to access help or support for themselves or a peer if needed.

Sources of Strength Intervention

Implementation of Sources of Strength in each school followed three standardized phases: (1) School community preparation, including training several staff members as advisors; (2) Recruitment and training of student peer leaders (PLs); and (3) peer leader messaging. Schools did not begin peer leader recruitment and training until baseline assessments of the student population were completed. Adult advisors facilitated standard recruitment procedures by distributing nomination forms school-wide and each staff member was asked to nominate up to 6 students whose “voices are heard” by other students. Nominations were reviewed to invite 5–10% of the student population across diverse groups within the school. Given 5–10% of the school population were invited, peer leader teams were dependent on school size. Of the 959 invited (19–86 per school), 798 (83.2%) enrolled with parent permission and youth assent/consent across two school years.

The training for peer leaders (along with their adult advisors) emphasized interactive learning about eight protective “sources of strength” (family support, positive friends, mentors, healthy activities, generosity, spirituality, medical access, and mental health access). Each school received half-day training [standardized curriculum of 15 modules (12) led by the program developer, co-author ML]. In the training peer leaders learned skills to increase protective resources in themselves, encourage peers to grow these resources, and connect suicidal peers with resources, especially trusted adults.

During the messaging phase, adult advisors led peer leader team meetings (bi-weekly to monthly) where they fostered the 8 protective strengths, built community within the peer leaders, and planned messaging activities for dissemination. The curriculum included student activities aimed at raising awareness of Sources of Strength, generating conversations with peers, providing presentations for peer leaders to share personal examples of using strengths, and engaging other students to identify their own trusted adults. Peer leaders were encouraged to tailor the messaging style to their school, with adult advisor monitoring to ensure safe messaging.

Measures

Students completed questionnaires measuring: (a) suicidal thoughts and behaviors and (b) social networks, in the fall before peer leader training (baseline, Time 1). Students completed a questionnaire covering several modalities of exposure to Sources of Strength at the end of the school year (Time 2).

Suicidal Behaviors

Suicidal ideation and attempts were assessed using the Youth Risk Behavior Survey measure (46) that has well-established reliability and validity for population-based assessments (47, 48). Each student was asked whether in the preceding 12 months she/he had: seriously considered suicide; planned suicide; made one or more suicide attempts; and made an attempt that resulted in medical injury requiring treatment. Suicide attempt was classified as having one or more attempts regardless of injury or ideation. Suicide ideation-only was classified as having suicide ideation with no suicide attempts.

Network Measures

Students were asked to name up to seven of their closest friends at school, a peer network standard. Students nominated friends by typing in their names, a nomination method that yields fewer, closer relationships compared to selecting friends from a roster of names (49). A novel aspect of the network assessment was that students were also asked to name up to seven “adults in your school who you trust and feel you can talk to about personal things” (trusted adults).

Variables measuring the centrality of students in the network and closeness to peer leaders included: (a) Out-degree: the number of friends the student named. (b) Peer isolate: Students who named no friends and received no friendship nominations from others. (c) Coreness: An individual's coreness value k is the largest value that satisfies the following condition: the individual has at least k friends who also have at least k friends. For example, if a student is connected to 4 friends who each has at least 4 friends, that student would have a coreness value of 4. Coreness therefore reflects the extent to which an individual is a part of an interconnected friendship group and indicates the size of that group. (d) Closeness to peer leader: the number of steps in the shortest path to a peer leader, categorized into 1, 2, 3 or more steps, and not connected (i.e., there was no friendship path that connected to a peer leader). (d) Adult out-degree: total number of trusted adults named. Students who named no trusted adults were considered adult isolates.

Variables at the network level were normalized across 20 schools to have a mean of 0 and standard deviation of 1. These variables included: (a) School size: total school enrollment at Time 1. For analyses, school size was log-transformed to better fit a normal distribution. (b) School percent peer leaders: percent of school trained as a peer leader. (c) School scaled density: percent of total nominations made out of total nominations possible (maximum of 7 per student, or 7N for a school of size N).

Intervention Exposure

Exposure to Sources of Strength was categorized into four different dichotomous exposure modalities corresponding to various levels of engagement. The student survey contained a section asking about exposures, preceded by the phrase, “Some students in your school have been trained as Peer Leaders in a program called Sources of Strength.” Students were subsequently asked about:

(1) Exposure to a presentation or assembly consisted of answering “yes” to either: Have you seen a presentation or assembly about… (a) strengths that help teens get through hard times?, or (b) helping suicidal teens by getting adults involved? Example presentations included peer leaders leading presentations in their class about the “Sources of Strength wheel” and a source they felt they were strong in.

(2) Exposure to posters or videos was assessed by answering “yes” to: Have you seen posters or videos at school about strengths? Example posters included pictures of the Sources of Strength wheel displaying the eight different sources.

(3) Direct peer communication was measured by answering “yes” to either: Has a friend or other student… (a) told you about Sources of Strength?, or (b) talked to you about using strengths?

(4) Participation in an activity consisted of answering “yes” to either: (a) Have you participated in a Sources of Strength activity such as adding your trusted adult to a poster?, or (b) Has a friend or other student asked you to name adults you can go to for help?

Statistical Analysis

Descriptive analyses were conducted in SPSS (V23). Creation and analyses of network variables were conducted in R v3.4.2 (50) with the igraph package (51). Gephi v0.9.2 (52) was used to graph network diagrams. Chi-square tests of proportions were used to determine if suicide ideation-only, suicide attempt, peer isolation, and adult isolation varied by demographic characteristics. This approach was also used to determine if demographic characteristics, suicidality, or network variables were associated with the four exposure modalities to Sources of Strength.

To examine the simultaneous effect of hypothesized individual- and school-level influences on Sources of Strength exposures, we fit multi-level logistic regression models using the lme4 package in R (53). These models included level-1 variables (sex, ethnicity, out-degree, coreness, closeness to a peer leader, trusted adults, suicide attempt, suicide ideation-only), level-2 variables (schoolwide density, schoolwide percent students trained as peer leaders, and school size), and a random intercept for school. To determine if the effect of closeness to a peer leader on exposure was moderated by having a more cohesive friendship group, an interaction between coreness and closeness to peer leaders was included. Similarly, an interaction between school size and school percent peer leaders was included as we hypothesized the effect of percent peer leaders would be greater in larger schools. We tested the significance of these interaction terms in each model and if the interaction was non-significant (p > 0.05) then it was excluded from the model.

Lastly, we examined if having suicide attempt or ideation moderated the effects of network variables on exposure. After evaluating each of the previous models, an interaction term was added for each predictor with (1) suicide attempt and (2) suicide ideation, individually. Predictors that had a significant interaction with either suicide attempt or suicide ideation-only were retained in the model.

RESULTS

Sample Participation and Demographics

Student Participants in School-Wide Assessments

Across the 20 schools, average school population enrollment was 82.2% (range 65.9–98.3%). A total of 5,677 students completed the assessments (baseline; Time 1) before training of student peer leaders (see Table 1). Participants included roughly equivalent proportion of males and females and grade levels. The enrolled sample was predominantly white and non-Hispanic, consistent with the rural and micropolitan communities of New York State and North Dakota. In the prior 12 months, 7.0% had made one or more suicide attempts (see Table 1, column 2) and 8.4% had suicidal ideation without attempt (see Table 1, column 3). Females had higher rates of suicide attempts and ideation, consistent with national norms (54). On the social network assessment, 194 students (3.4%) were peer isolates (i.e., students who neither made nor received a friendship nomination; see Table 1, column 4). A total of 2,082 students (36.1%) did not name a trusted adult at their school (see Table 1, column 5). Males were more likely to be isolated from peers and adults at school. More black/African American and other race students were peer isolates compared to white students. All minority race/ethnic groups were significantly more isolated from adults vs. white, non-Hispanic youth.


Table 1. Characteristics of students participating in school-wide assessments at Time 1.

[image: image]



Among the enrolled non-peer leader students, 70.4% (n = 3,730) participated again at Time 2 and provided data on their exposure to Sources of Strength messaging. We examined if students who participated at both Time 1 and Time 2 were different from those who only participated at Time 1 (i.e., differential attrition). The groups were comparable by student sex and presence of suicidal ideation. However, white students were more likely to participate in both assessments vs. all minority race students. There were also fewer suicide attempts among those with both surveys (6.4%) than those with only Time 1 data (10.8%). Those who did not take the Time 2 survey were more likely to be isolated from peers vs. those who took both surveys (4.8 vs. 2.1%, respectively) and isolated from adults (44.8 vs. 31.8%). An additional 711 students participated at Time 2 only but were not included in analyses for this study.

Student Peer Leaders

A total of 533 students enrolled and trained as peer leaders across the 20 schools (range 9–55 per school; see Figure 1, nodes labeled total PLs). The mean percent of total students trained as peer leaders was 9.2% (range 3–32%). The percent of students trained was sharply higher for smaller vs. larger schools, as shown in Figure 1. Schools with fewer than 200 students generally trained between 15 and 30% of students. Schools with more than 400 students did not train more than 10%. Peer leaders were made up of more females (56.5%). Regarding race, peer leaders had fewer black/African American members (3.7%) than non-peer leaders (5.8%); otherwise the groups were similar by race. Across grades, peer leaders had more 10th (28.5%) and 11th graders (30.1%) vs. non-peer leaders (27.2 and 23.3%, respectively). Peer leaders and non-peer leaders were similar in likelihood of reporting suicide attempts and suicidal ideation.
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FIGURE 1. Percent of school trained as a peer leader by school size. Nodes are labeled with total number of peer leaders.



Exposure to Sources of Strength by Student and School Characteristics

Overall, exposure to the intervention varied by messaging modality (see Table 2), i.e., 48.7 (activity participation) to 57.9% (poster/video exposure). Females consistently had greater exposure to the intervention across all modalities (p's < 0.001). Students with suicide attempt were less likely than those with no suicidal thoughts/behaviors (STB) to have seen a presentation or a poster/video (p's < 0.05). Having a friend who was a peer leader systematically led to higher exposure rates across all modalities (p's < 0.01). Students who named any friend at the beginning of the year had higher exposure rates for all modalities except participation in a Sources of Strength activity (p's < 0.05). Being isolated from adults was detrimental to exposure; being an isolate from adults consistently resulted in lower exposure rates across all modalities (p's < 0.001).


Table 2. Sources of Strength exposure by modality for non-peer leader students after one school year.
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Exposure was greater when students were closer to peer leaders and named more friends and trusted adults (i.e., an exposure-response relationship). That is, individuals who were closer in steps to a peer leader had even greater likelihood of exposure (Figure 2A). This effect was most pronounced for direct peer communication and poster/video (OR = 1.80 and 1.65, respectively, p's < 0.001) than for presentation and activity (OR = 1.16 and 1.19, respectively, p's < 0.001). For example, direct peer communication exposure for students who named a peer leader friend was 68.6%, decreased to 55% for having a peer leader as a friend of a friend, and 40% for being three or more steps away. Likewise, naming more friends modestly and incrementally increased likelihood of exposure for each additional friend named (Figure 2B; ORs ranged across exposure modalities from 1.05 to 1.07 per friend named, p's < 0.001) and naming more trusted adults increased the likelihood of exposure for each additional adult named (Figure 2C; ORs ranged across exposure modalities from 1.10 to 1.18 per adult named, p's < 0.001).
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FIGURE 2. School-wide intervention exposure by (A) steps to closest peer leader, (B) number of friends named, (C) number of trusted adults named, and (D) steps to closest peer leader, stratified by gender (female = solid lines, male = dashed lines). Error bars represent one standard error.



To determine if the lower exposure rates for males was explained by fewer friendship ties between males and peer leaders, we stratified this analysis by gender (Figure 2D). The relationship between exposure and closeness to peer leaders was similar for males and females, although uniformly lower for males. And males had lower exposure even when they named a peer leader friend. For example, direct peer communication exposure for females and males who named a peer leader as a friend was 76 and 61%, respectively.

Intervention exposure varied greatly among schools. The range of schoolwide exposure proportion was 23.4–85.1% for poster/video, 30.7–84.3% for presentation, 25.0–83.0% for direct peer communication and 20.3–76.5% for activity (see Table 2). Exposure to the intervention trended lower in larger schools, though this effect reached traditional significance levels only for poster/video exposure in large schools vs. small schools and for presentation exposure in medium vs. small schools (p's < 0.05). Schoolwide percent of students trained as a peer leader was generally associated with exposure (Figure 3). A linear regression showed significant relationships between percent of students trained as peer leaders and having seen a poster/video (B = 1.57, p = 0.008), participating in an activity (B = 1.47, p = 0.01), and having direct peer communication (B = 0.98, p = 0.04), but not having seen a presentation (B = 0.70, p = 0.22).
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FIGURE 3. Exposure to the Sources of Strength intervention by percent peer leaders at school.



Correlations of school-wide and individual-level variables are presented in Table 3. At the school level, students' mean closeness to a peer leader was related to several variables including intervention exposures (all modalities except having seen a presentation), percent of students trained as peer leaders, school size, and school density. Schoolwide suicide attempt and ideation-only rates were not correlated with any other variables at the school level. At the individual level, network characteristics were modestly related among each other and were all related to an individual intervention exposure across all modalities. Suicide attempt was inversely related to individual network centrality measures such as out-degree, coreness, and closeness to a peer leader. Number of trusted adults named was positively correlated with all individual exposure measures and all individual network centrality measures, and inversely related to suicide attempt and ideation-only.


Table 3a. Correlations among network and intervention exposure variables.
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Table 3b.
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Multivariate Analysis

The multi-level logistic regression model indicated substantial variability in random intercept among schools (random intercept SD ranged from 0.44 to 0.62 by exposure modality), reflecting the differing school-wide exposure rates (Table 4a). Male gender was associated with lower exposure across all modalities (Table 4b; ORs ranged from 0.83 to 0.56, p's < 0.05). Two network variables were consistently associated with higher likelihood of intervention exposure: closeness to a peer leader and number of trusted adults named. Even when adjusting for all other individual-level network metrics, naming more trusted adults increased exposure to the intervention (ORs ranged from 1.08 to 1.16, p's < 0.001). Students with suicide attempt were less likely to have seen a poster/video (OR = 0.69, p < 0.001) and were less likely to have seen a presentation (OR = 0.76, p = 0.07). Ego's coreness moderated the effect of closeness to a peer leader on exposure to peer communication (interaction logit = 0.05, p < 0.05). That is, the effect of being close to a peer leader on peer communication was even stronger if the student was a part of a more dense, cohesive friendship group (see Table 4b; ORs ranged from 1.40 for low coreness to 1.68 for high coreness, p's < 0.05).


Table 4a. Logit coefficients and standard errors (A) and odds-ratios (B) from a multi-level logistic regression model in 20 schools.

[image: image]




Table 4b.
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Percent of students trained as a peer leader (a level-2 variable) still predicted poster/video exposure and direct peer communication with student closeness to a peer leader in the model (noting that percent of students trained as peer leaders was highly correlated with schoolwide closeness to a peer leader). The effect of schoolwide percent of students trained as peer leaders on exposure varied by school size for all exposures other than presentation. The effect of percent students trained as peer leader was greater for larger schools on poster/video and peer communication (interaction logit ranged from 0.38 to 0.43, p's < 0.05). Evaluated at the mean of school size, a one standard deviation increase in the percent of students trained as peer leaders was associated with a 2.17 likelihood of having seen a poster/video and a 1.97 likelihood of having direct peer communication (p < 0.05). This effect was greater in magnitude and significant for larger schools (+1 SD size) and nonsignificant for smaller schools (−1 SD size). Unexpectedly, this interaction was also significant for activity participation but the effects were in the opposite direction (interaction logit = −0.56, p = 0.007). The effect of schoolwide percent students trained as peer leaders was nonsignificant for schools of mean size or less, but was significant for larger schools (OR = 0.32, p = 0.04). To determine if this was an artifact of covariates an additional analysis was performed: school-level activity participation rate was regressed on school size, percent students trained as peer leaders, and their interaction. In this school-level OLS regression model (N = 20), the interaction term was marginally significant (B = −0.08, p = 0.08).

We included suicide attempt and suicide ideation-only individually into each of these models as interaction terms. There was no evidence that the individual and school predictors had a different impact on exposure for suicidal students, as shown by no significant interaction of suicide attempt or suicide ideation with any of the predictors (p's > 0.05).

DISCUSSION

After 1 year of Sources of Strength implementation in 20 high schools, exposure to the intervention varied widely across schools and as a function of individual student characteristics. Our findings regarding predictors of exposure build upon previous work on peer leader intervention diffusion by examining several indicators of students' connections to peers as well as adults. We found support for our hypothesis that students who were friends with peer leaders trained in Sources of Strength would have greater exposure to the intervention, across all messaging modalities. Students with peer leader friends had greater exposure to poster/video presentations, were more likely to have had direct communication about Sources of Strength from another student, and were more likely to have participated in an activity. These findings are consistent with prior research on peer-led programs (16–18) and with theoretical models (30, 41) that emphasize the importance of natural networks and direct personal affiliations as the medium through which peer leader prevention efforts are disseminated.

In addition to direct friendship ties with student peer leaders, our findings also showed that students who were closer in steps away from a peer leader in the friendship network also had greater intervention exposure. This suggests that peer leaders' social influence extends beyond their immediate friendship ties. Having a friend who is a friend of a peer leader may increase the social value of participating in Sources of Strength and attending to the intervention messaging. Interestingly, this effect was seen even for the exposure modalities such as posters that rely less on peer influence (e.g., students have an equal opportunity to see posters hung publicly). Having a friend or a friend of a friend who is a peer leader may make the intervention more salient in students' minds if, for example, they know they have friends involved in the program or they see a poster depicting a peer they know.

We found mixed support for our hypothesis that students with more overall friendship ties would have greater exposure to the intervention, as a function of having more social opportunities for new information. In univariate analyses, having more friends was modestly associated with intervention exposure, but this effect was not significant in the multivariate model that included closeness to peer leaders and other student and school characteristics. However, the effect of closeness to peer leaders on increasing exposure to direct peer communication was greater when students were part of a denser, more cohesive friendship network. This may arise as students in more dense friendship groups are more likely to have several friendship paths to a peer leader in contrast to a peer with a sparse friendship group.

As expected, the relationship between closeness to a peer leader and exposure varied in strength based on messaging modality. Being close to a peer leader was more beneficial for exposure to a poster/video and direct peer communication, and less so for presentation and activity participation. Figure 4 illustrates this finding with one of the largest schools in the study. This school—with low closeness to a peer leader and low percent of students trained as peer leaders—has one of the lowest peer communication rates of all schools in the study (Figure 4B). However, when examining the presentation exposure modality, which relies less on social connectedness, this school nonetheless has a modest proportion of students who have viewed a presentation (Figure 4A). While presentations may not have the ability to influence students' opinions as much as direct peer communication from a friend, they may have utility to disseminate awareness about the program to students in larger schools.
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FIGURE 4. Comparison of two Sources of Strength exposures in a large school with few peer leaders. Nodes are colored by the distance to a peer leader. Large nodes have had exposure to the intervention through either a presentation (A) or direct peer communication (B). This school has one of the lowest percentages of students trained as peer leaders (3.2%) and consequently has a low peer communication rate (20.3%) but a modest presentation exposure (53.7%).



Our findings have especially relevant intervention implications for larger schools. We generally found that the greatest increases in intervention exposure occurred as the percent of students trained as peer leaders increased up to about 15% of the student population (after which the effect appeared to level off), a finding consistent with other studies (43, 55). Training this many peer leaders may be a more daunting task in larger schools, which we found generally had a lower proportion of students trained as peer leaders. In addition to logistical challenges posed when training more peer leaders, larger communities tend to form distinct sub-communities of segmented friendship groups which may hinder diffusion from the outside (56). Therefore, in larger schools it may be especially important to have more informed peer leader selection in order to distribute them in strategic areas of the network, thus using limited resources more effectively.

We also found that training more of the student population as peer leaders led to greater exposure to a poster/video and direct peer communication in medium to large schools (i.e., >150 students), adjusting for closeness to a peer leader. This finding—having an additional effect of peer leaders that doesn't act through closeness of direct friendship ties—may in part be due to the strength of so-called weak ties (i.e., acquaintances). These acquaintances are not typically captured by friendship surveys but have the ability to connect clusters of tightly-knit friendship groups and introduce new information to these social circles (57). The influence peer leaders exert on students may be largely explained by friendship ties in smaller, cohesive schools. At larger schools, though, training additional peer leaders could lead to increased opportunities for intervention exposure for individuals who are simply acquainted with these peer leaders (e.g., a peer leader taking the initiative to talk to a classmate). Indeed, weak ties' influence is stronger for message exposure than for behavior adoption, which may explain why this effect is not present for activity participation.

Closeness to a peer leader was one of the strongest predictors of intervention exposure, but there may be different ways to achieve this closeness as several network variables were correlated with the measure of closeness. Figure 5 illustrates two schools that are similar in size but have differing proportions of peer leaders and differing peer leader placement. The school in Figures 5C,D has higher network density, more students with ties to adults, more peer leaders, and peer leaders that appear to be more evenly placed through the network in comparison to the school in Figures 5A,B; it subsequently has a higher peer communication exposure (73.5 vs. 52.0%). This work demonstrates that messaging exposure is the greatest when peer leaders can reach most students with the shortest distance. Future work should address what combinations of network approaches can most effectively increase schoolwide closeness to peer leaders, or find new ways of engaging students in schools with more limited numbers of peer leaders.
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FIGURE 5. Two networks from schools of comparable sizes. Nodes are colored by the distance to a peer leader (A,C) or by number of trusted adults named (B,D). Large nodes have had direct peer communication while small nodes have not. School A is size 103 with 8.7% peer leaders and 52.0% peer communication exposure, while School B is size 73 with 31.3% peer leaders and 73.5% peer communication exposure.



Special efforts may be needed to reach male students and higher-risk youth than are currently being used in Sources of Strength. Male students in the study had consistently lower exposure to the intervention across modalities, even when males were directly tied by friendship to a student peer leader. Combined with our previous study showing that peer leader classroom messaging benefited females more than males, these findings indicate that different messaging strategies and content may be required to engage male students. Results from testing of tailored mental health promotion messaging to males in public service campaigns may be informative (58).

Likewise, we found that students with fewer connections to adults at school had consistently less exposure to the intervention across modalities. This gap is concerning given that absence of adult ties is a risk factor for a range of emotional and behavioral problems (59, 60). Additional methods of engaging youth to connect with adults at school—such as through text messaging—may provide unexplored opportunities for creating youth-adult communication and bonds.

Another at-risk group, students with suicide attempt, had modestly lower exposure to poster/video and presentation modalities, but had similar exposure to peer communication. This may suggest that students with suicide attempts are less engaged with regard to the modalities that rely less on interpersonal communication, perhaps due to other emotional or cognitive demands. On the other hand, students with prior suicidal behavior were found to engage in peer communication with others—a possible indicator of the effectiveness of the intervention's messaging activities in reaching this important sub-population.

Our finding that students' network characteristics increased intervention exposure similarly for suicidal and non-suicidal youth is promising (i.e., absence of a moderating effect of suicide attempt or ideation). This suggests that techniques used to increase exposure to the intervention (e.g., by creating denser friendship groups, fostering ties to adults, choosing peer leaders strategically to maximize closeness) will be effective for suicidal students as well as the general student population. More work is needed to clarify student attitudes—especially for higher-risk youth—and determine behaviors that appear to be discouraging their participation in the intervention.

Strengths and Limitations

We were able to examine the spread of the Sources of Strength intervention through 20 schools after 1 year. This study benefited from a large sample size, high response rates in each school, and being situated within a larger randomized controlled trial. Because the scope of this study is on dissemination of intervention messaging through the network, it is necessary to further determine how messaging exposure translates into behavior change and prevention effects.

There are some limitations to our study; namely, we cannot be sure that the intervention was spread only through peer-to-peer contact and we cannot be certain that the exposure questions assessed only messaging related to the Sources of Strength intervention. While it is reasonable to assume that messaging exposure is a key part of the intervention's impact, it is nonetheless possible that diffusion of the intervention may come about in other ways including social modeling of adaptive coping and help-seeking behaviors. And, while the student survey primed subjects to think about Sources of Strength, it is possible that some students may have provided false positive responses to exposure questions. For example, students may have found mental health information online, such as on YouTube, and reported that they had seen a video on suicide prevention even if that video was not a part of the Sources of Strength activities.

Sources of Strength was designed to be delivered over 2 years, yet our data come from the conclusion of the first school year. Within this 1-year period there may have been varying degrees of schoolwide and individual participation that could have influenced the effectiveness of the program. Future work should address how peer leaders' participation and engagement in delivering activities affects diffusion and the program's efficacy. Our findings should be interpreted cautiously, as it may take more time for peer leader training and messaging to reach its full effect in some schools.

We also found that, while percent of students trained as peer leaders was positively related to activity participation, there was a negative interaction with school size such that percent students trained as peer leaders led to lower activity participation in larger schools (>500 students). This may be due to an implementation issue where training more peer leaders exhausted resources that could have been devoted to planning activities. There was also less variation in the proportion of students trained as peer leaders in large schools; future work should attempt to replicate this effect with more variability in the proportion of students trained as peer leaders.

CONCLUSION

In the first year of a 2-year intervention study, our findings show that peer leaders across 20 schools were able to disseminate the Sources of Strength intervention within a few months to substantial portions of their school population. Peer leaders reached students at high risk for suicide (due to past year suicide attempt), with regard to direct peer communication about Sources of Strength and through an interactive activity, similarly to other students. These findings suggest that a peer-led intervention may be an important complement to other intervention strategies designed at reaching higher-risk youth. Network information analyzed in this study underscores the challenges involved with reaching youth who are more disconnected from peer friendship networks and from adults at school. Future work with the intervention can take this information into account. One important priority is to determine how to leverage information on school friendship network structure to optimize how peer leaders are able to diffuse the intervention in schools with different patterns of connectedness.
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Background: Mental health professionals have a pivotal role in suicide prevention. However, they also often have intense emotional responses, or countertransference, during encounters with suicidal patients. Previous studies of the Therapist Response Questionnaire-Suicide Form (TRQ-SF), a brief novel measure aimed at probing a distinct set of suicide-related emotional responses to patients found it to be predictive of near-term suicidal behavior among high suicide-risk inpatients. The purpose of this study was to validate the TRQ-SF in a general outpatient clinic setting.

Methods: Adult psychiatric outpatients (N = 346) and their treating mental health professionals (N = 48) completed self-report assessments following their first clinic meeting. Clinician measures included the TRQ-SF, general emotional states and traits, therapeutic alliance, and assessment of patient suicide risk. Patient suicidal outcomes and symptom severity were assessed at intake and one-month follow-up. Following confirmatory factor analysis of the TRQ-SF, factor scores were examined for relationships with clinician and patient measures and suicidal outcomes.

Results: Factor analysis of the TRQ-SF confirmed three dimensions: (1) affiliation, (2) distress, and (3) hope. The three factors also loaded onto a single general factor of negative emotional response toward the patient that demonstrated good internal reliability. The TRQ-SF scores were associated with measures of clinician state anger and anxiety and therapeutic alliance, independently of clinician personality traits after controlling for the state- and patient-specific measures. The total score and three subscales were associated in both concurrent and predictive ways with patient suicidal outcomes, depression severity, and clinicians’ judgment of patient suicide risk, but not with global symptom severity, thus indicating specifically suicide-related responses.

Conclusion: The TRQ-SF is a brief and reliable measure with a 3-factor structure. It demonstrates construct validity for assessing distinct suicide-related countertransference to psychiatric outpatients. Mental health professionals’ emotional responses to their patients are concurrently indicative and prospectively predictive of suicidal thoughts and behaviors. Thus, the TRQ-SF is a useful tool for the study of countertransference in the treatment of suicidal patients and may help clinicians make diagnostic and therapeutic use of their own responses to improve assessment and intervention for individual suicidal patients.

Keywords: suicide, countertransference, emotional response, risk assessment, suicidal ideation, suicide attempt, suicide prevention, TRQ

INTRODUCTION

Clinicians’ emotional responses to their patients, broadly referred to as countertransference, have important implications for treatment outcomes (1, 2). Countertransference, which emerges in the context of a therapeutic relationship with the patient, has been extensively addressed in the theoretical and qualitative clinical literature (2–4). The concept of countertransference has developed over the years since Freud (1910) classical definition of countertransference as the therapist’s own unresolved conflict-based reactions to the patient’s transference, which are unbeneficial to treatment (5) to a “total” view of countertransference as comprising all of a clinician’s emotional responses to a patient (6), an important source of information for understanding the patient’s dynamics. Following the growing body of quantitative empirical research on countertransference over the past three decades, several recent studies have provided quantitative empirical evidence supporting the relation of countertransference to treatment outcomes (2, 7–9). Clinicians’ feelings toward their patients may relate to treatment outcomes both as a causal force, influencing clinician behavior (3) and the therapeutic bond (4), and as a diagnostic signal, detecting patient patterns indicative of difficulties that will persist into the future (3, 10).

Assessing and treating patients at risk for suicide are clinical domains for which the study of countertransference is particularly pertinent, given the highly stressful nature of the interactions (11–14) and the concomitantly powerful feelings suicidal patients elicit, such as fear, anxiety, frustration, incompetence, helplessness, discouragement, sadness, and anger (15–18). The experience of bearing a patient’s intense despair and hopelessness is extraordinarily difficult, and can erode clinicians’ own sense of hope. For example, Pompili et al. (19) found that affective temperaments were significantly associated with hopelessness among patients with bipolar disorders, and hopelessness was associated with at least threefold odds for suicidal risk.

Suicide is one of the leading causes of death in the US and around the world (20), and much opportunity for prevention may be missed, as an estimated one-third of individuals (21) who die by suicide encounter a mental health-care provider within 1 month of their death (21–24). Thus, there is both a need for better understanding of the interactions between clinicians and suicidal patients, and for scalable and psychometrically sound ways of examining such interactions in large studies as well as clinical settings. Further, if areas of improvement in clinicians’ management of emotional responses to patients can be identified and tracked, this will facilitate training and improve suicide outcomes.

To this end, we developed a brief questionnaire to specifically target countertransference that is potentially indicative of a patient’s short-term suicide risk—the Therapist Response Questionnaire-Suicide Form (TRQ-SF). The questionnaire, described in detail in our previous study (25) comprises five items derived from the 79-item Therapist Response Questionnaire (TRQ; originally called the Countertransference Questionnaire (3, 26);) two items from the therapist form of the Working Alliance Inventory [WAI (27, 28)], and three rational items developed de novo by our group to capture distinctive emotional responses to high-risk suicidal patients (25). In our pilot study of this measure, the TRQ-SF was administered to first-year psychiatry residents treating patients psychiatrically hospitalized in the context of acute suicidal thoughts and behaviors [STB (25)]. In that study, although a two-factor model comprising dimensions of (a) Affiliation (vs. Rejection)—characterized by five items, and (b) Distress (vs. Comfort)—characterized by three items, fit the data, we also included a third countertransference dimension that was clinically and conceptually coherent: Hopefulness (vs. Hopelessness)—comprising two significantly correlated items with strong face validity that did not load robustly on either of the preceding factors. We found that level of patient STB in the 1–2 months following hospital discharge was significantly correlated with clinician Distress (r = 0.27, p = 0.02) and Hopefulness (r = −0.25, p = 0.03), and more robustly correlated with the interaction of Distress and Hopefulness (r = 0.42, p < 0.001). In addition, a composite total score for the TRQ-SF was found to predict post-discharge suicidal behavior among high-risk psychiatric inpatients (29), and clinicians’ judgment of suicide risk in psychiatric outpatients (9).

While the initial results were promising, further research is needed to generalize these findings to other mental health professionals, patient populations, and treatment settings. Moreover, the previous study was limited by small sample size, and fully anonymous collection of clinician data that made accounting for individual clinician differences impossible. Therefore, in the present study, we seek to validate the TRQ-SF as a measure of suicide-risk associated countertransference in a general outpatient sample treated by a larger sample of clinicians varying in professional degree, experience and orientation. Specifically we aim to (a) confirm the previously proposed three-factor structure (b) provide further support for the reliability and validity of the scale and (c) evaluate the performance of the TRQ-SF in a different treatment setting with a larger, more diverse clinician and patient sample. We explore the following hypotheses:

1. factor Structure and Reliability:

(a) the three-factor structure of the TRQ-SF proposed by Yaseen et al. (25) will be replicated in the current sample.

(b) The TRQ-SF and its subscales will demonstrate good reliability evidenced by high Cronbach’s alphas.

2. convergent and discriminant validity:

The TRQ-SF will be associated with measures of clinician general emotional state and therapeutic alliance, while being unrelated to clinician personality traits.

3. concurrent and prospective criterion validity:

The TRQ will demonstrate both cross-sectional and predictive relationships with patient suicide outcome measures, as well as robust associations with clinicians’ concurrent judgment of patient suicide risk.

MATERIALS AND METHODS

Participants and Procedures

We recruited 346 patient and 48 clinician participants from adult psychiatric outpatient centers serving urban populations in New York City between January 2016 and June 2017. Patients presenting for intake or first visit with a new provider for any pharmacological or psychosocial treatment at one of three outpatient centers were referred by the evaluating clinician to an ongoing suicide risk study (MARIS) (29). Any mental health professional conducting patient intakes at one of the participating outpatient clinics was eligible to participate in the study. Eligible clinicians were approached at the onset of the study or of their employment at the clinic. Clinicians provided informed consent and completed a baseline packet of questionnaires assessing demographic and trait characteristics. Clinicians were instructed to identify patients who were potentially eligible to participate in the study at their first meeting with the patient. Clinicians then completed a packet including questionnaires about their clinical assessments, emotional responses, and emotional state when meeting with that particular patient. Of 81 potential clinicians, 64 (79%) consented to participate and 48 (59%) had at least one patient participant enrolled in the study.

Eligible patients who indicated to their clinician that they were interested in participating were contacted by an affiliate of the study and completed a baseline assessment following informed consent. Patients were eligible to participate in the study if they were over 18 years old and were meeting the referring clinician for the first time. Patients were excluded from the study if follow-up would be impaired—they were homeless or lacked collateral means of contact, were unable to understand the consent or did not speak English, or suffered a physical or mental impairment that might interfere with participation. Four hundred and ninety two patients were determined eligible for the study by their treating clinicians based on clinical evaluation and judgment of inclusion and exclusion criteria. Of potentially eligible patients, 346 patients (70%) consented and participated in initial assessment. Reasons for non-participation were primarily patients unwilling or unable to be reached. A few patients were excluded from the study prior to completing initial assessment due to inadequate English or language difficulties impeding their understanding the consent and/or study questions. At initial assessment, patients were administered questionnaires assessing demographics and trait characteristics, psychiatric symptomology, and STB. Patient participants were contacted one month after initial assessment for follow-up assessment of STB. Of the patient participants who completed the initial assessment, 276 (78.6%) completed follow-up assessment. The Icahn School of Medicine at Mount Sinai, Mount Sinai Beth Israel, and Mount Sinai St. Luke’s—Roosevelt Institutional Review Boards approved this study.

Measures

Clinician Emotional Response

The Therapist Response Questionnaire-Suicide Form [TRQ-SF (25)] is a 10-item, Likert-type scale designed to capture clinicians’ emotional responses to acutely suicidal patients. TRQ-SF individual item scores range from 0 (not at all) to 4 (extremely). Two factors were identified in previous study: affiliation (items 1, 2, 4, 8, and 10) and distress (items 3, 5, and 7) and a third a priori factor of hopefulness (items 6 and 9) (25). A total score of all TRQ items, with positively worded items reverse scored reflected negative emotional responses. Possible ranges for TRQ affiliation, distress, hope and total scores were 0–20, 0–12, 0–8, and 0–40, respectively.

STB Criteria

The Columbia Suicide Severity Rating Scale [CSSRS (30)] is a semi-structured interview of current and past STBs. The CSSRS outlines five progressively more severe levels of ideation, and three types of suicidal behaviors (SB) are defined: actual, interrupted and aborted suicide attempts. A composite variable of STBs on a 0–9 point scale was used: a score of 0–5 based on their peak level of suicidal ideation (SI) in the past month. Preparations for suicide without attempt received a score of 6. An aborted, interrupted, or actual suicide attempt in the past month received a score of 7–9, respectively (25, 31).

The Beck Scale for Suicide Ideation [BSS (32, 33)], a 21-item self-report measure of active and passive suicidal desires, was used. Because items 6–21 are completed only if items 4 and 5 are rated >0, we used BSS part 1 scores (items 1–5) in lieu of the total scale score. The possible range is 0–10. The BSS part 1 demonstrated good internal consistency in our sample (α = 0.83).

The Clinician Prediction Scale [CPS (34, 35)] was used to measure clinician judgment of patient suicide risk. This single-item scale asks clinicians to rate the likelihood of their patients making a suicide attempt in the next 6 months if untreated, on a scale ranging from 0 (no likelihood) to 10 (very high likelihood).

Secondary Criteria

The Beck Depression Inventory [BDI (36, 37)] is a widely used 21-item self-report measure of severity of depressive symptoms. Total score ranges for severity have been recommended: 14–19 (mild), 20–28 (moderate), and 29–63 (severe). The BDI demonstrated excellent internal consistency in our sample (α = 0.91).

The Brief Symptom Inventory [BSI (38)] is a 53-item self-report measure of psychiatric symptoms which provides a reliable measure of global severity of psychopathology. Patient participants completed the BSI at initial assessment only. The BSI demonstrated excellent internal consistency in our sample (α = 0.97).

Convergent and Discriminant Validity Measures (Clinician Report)

The State-Trait Anxiety Inventory (39, 40) is a 40-item self-report assessment of state and trait levels of anxiety. Both subscales demonstrated good internal consistency (trait α = 0.84, state α = 0.95).

The Spielberger State-Trait Anger Expression Inventory [STAXI (41)] is a 44-item self-report assessment of state and trait anger and anger expression. Internal reliability of both the trait (α = 0.73) and state (α = 0.85) subscales was acceptable in our sample.

The Big Five Inventory (42) is a 44-item self-report assessment of the “Big Five” personality dimensions: Extraversion, Agreeableness, Conscientiousness, Neuroticism, and Openness. The five subscales demonstrated acceptable internal reliability in our study (α ranged from 0.77 to 0.84).

The WAI (28, 43) is a measure of patient-therapist alliance comprising three components: bond, and agreement on goals and tasks. For the current analyses we excluded the two items that were included in the TRQ-SF. Internal reliability (α = 0.93) was excellent in our sample.

Statistical Analyses

Test of Assumptions

We conducted preliminary exploration of our data to identify any constraints in our sample that would impact our choice of statistical test. TRQ-SF responses were both univariate and multivariate non-normal, contraindicating the use of parametric techniques, thus all analyses were conducted with a parallel non-parametric test. Substantial TRQ-SF intraclass correlations (ICCs) suggested that there was appreciable variation in responses attributable to individual clinician differences (see “Results” for detail). While this would indicate the use of multilevel modeling given the clustering of patient TRQ-SF ratings within clinicians, this approach would not be appropriate due to Type I error inflation given the relatively small sample of clinicians and large proportion of clinicians referring only a few patients (44, 45). We, therefore, report only single-level model results. It is of note that the multilevel results did not substantively differ from the single-level results presented (available from the authors by request).

Analysis of Factor Structure

A Confirmatory Factor Analysis (CFA) was conducted to test our hypothesized factor structure. We used diagonally weighted least squares estimation, which is most appropriate for Likert scale and multivariate non-normal responses (46, 47). Absolute model fit was evaluated with the chi-squared statistic, which indicates the degree of agreement between the observed and expected covariance matrices and thus a non-significant test supports good model fit. Because of the sensitivity of the chi-squared test to sample and model size, additional indices of relative fit were evaluated, including the Comparative Fit Index (CFI) the Tucker-Lewis Index [TLI (48)], and the Root Mean Square Error of Approximation [RMSEA (49)]. Based on conventional standards, good fit is indicated by CFI and TLI values greater than 0.95 and an RMSEA value below 0.07 with a 90% confidence interval lower bound less than 0.05 and upper bound less than 0.10 (48, 50, 51). The CFA was conducted in the lavaan package of R statistical software (52).

Convergent, Discriminant, and Criterion Validity

Spearman’s rho was used to investigate the 0-order rank correlations between the TRQ-SF subscales and total score and the convergent- and discriminant-related variables. A hierarchical linear regression analysis, with trait scales entered into the first step and state scales entered into the second step, was employed to evaluate whether clinicians’ trait-variables predicted TRQ-SF scores controlling for clinician state-variables. Because TRQ-SF scores substantially deviated from the normal distribution, we used a computed log function of TRQ-SF as the dependent variable. To examine TRQ-SF scores, cross-sectional, and prospective associations with patient suicide outcome measures, and concurrent clinician assessments of patient suicide risk and psychopathological symptom severity, we performed another series of 0-order correlations by Spearman’s rho. Convergent, discriminant, and criterion validity analyses were performed with SPSS version 24.0.

RESULTS

Participant Characteristics

Patient and clinician characteristics are described in Table 1.

TABLE 1 | Patient demographics and descriptive measures.
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Patients

The baseline sample included 346 subjects. Of those, 267 (77.2%) completed follow-up assessment 1 month following the initial assessment. Participants reached for follow-up were more likely to be older (mean difference 6.7 years, p < 0.001) and have, on average, 1 more year of education (p = 0.04) than those lost to follow-up. There were no other differences in sociodemographic characteristics. Descriptive statistics for all included scales are reported in Table 1. More than 40% of participants had made a suicide attempt in their lifetime. The average level of peak lifetime STB was active SI with plan and intent, while the average past-month level at intake was between passive wishes to be dead and active SI without methods, plan, or intent. On average, our participants fell into the moderate depressive severity range at both intake and follow-up. Participants lost to follow-up had been judged by clinicians to be at slightly higher risk for suicide (p = 0.004). There were no other differences in clinical characteristics between the groups, including measures of global severity, depression, and SI, or in TRQ-SF responses, however.

Clinicians

The clinician sample consisted of 48 mental health trainees and professionals of whom 22 (45.8%) were women (4 participants were missing gender information), 20 (41.7%) were white, and 28 (58.3%) were born in the US. The participating clinicians were 83.3% psychiatrists (including 38 third-year psychiatry residents and two attending psychiatrists), 4.2% attending psychologists, and 4.2% social workers. The primary theoretical orientations reported by clinicians were 22.7% psychodynamic, 20.5% cognitive/behavioral, 13.6% integrative, 6.8% humanistic/supportive, and 4.5% interpersonal. The average reported length of clinical experience as a clinician was 4.05 years (SD = 4.79, range = 0–22).

Scores on the TRQ-SF were, in part, accounted for by clinician-level differences, as indicated by the ICCs. ICCs ranged from 0.16 (item 5: “I felt guilty about my feelings toward him/her”) to 0.40 (item 6: “I thought life really might not be worth living for him/her”), indicating that between 16 and 40% of the total variance in ratings of each TRQ-SF item can be attributed to individual clinician differences (vs. individual patient differences).

Confirmatory Factor Analysis

A CFA was conducted to evaluate the proposed three-factor model (see Table 2) with a sample of 346 complete TRQ-SF ratings and the first indicator loading (i.e., item 1 in the affiliation factor, item 3 in the distress factor and item 9 in the hope factor) fixed to 1. All three of the approximate fit indexes (CFI, TLI, and RMSEA) exceeded the recommend threshold values for good fit, suggesting that the three-factor model fit the data well. The test of exact fit was significant, therefore not supporting exact model fit, χ2(32) = 54.06 (p = 0.009), which is unsurprising as the chi-square test is very sensitive to sample size.

TABLE 2 | Goodness-of-fit indices for the TRQ-SF (N = 346).
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As the three subscales were substantially correlated (|r| = 0.55 −0.68; p < 0.001), suggestive of a single general factor with three correlated subfactors, we conducted an additional CFA to test the model fit of the TRQ-SF as one-factor. The one-factor model also exceeded the recommend threshold values for good fit by approximate fit indexes (CFI, TLI, and RMSEA) but the test of exact fit was significant. A chi-square difference test revealed that the three-factor model provided slightly yet significantly better fit than the one-factor model, [χ2(3) = 9.59, p = 0.022], supporting the common factor with three subfactor interpretation. Factor loadings are reported in Figure 1.
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FIGURE 1 | Results of the confirmatory factor analyses of the one and three-factor models of Clinicians’ Emotional Responses to their patients using items from the Therapist Response Questionnaire-Suicide Form (TRQ-SF). Factor loadings, variances, and covariances and indicator variances are reported. All factor loadings were significant in both models, as were the factor covariances in the three-factor model (p < 0.001).



We computed Cronbach’s alpha for the three subscales in SPSS version 24. Alpha was adequate for the affiliation (0.83) and distress (0.71) subscales. However, alpha was low for the hope subscale (0.37), likely as a result of only two items being included in this subscale (53). For the total score, we computed both Cronbach’s alpha and Revelle’s beta (54) in the psych package for R (55) to evaluate internal consistency of the full scale. Beta is a lower bound estimate of reliability, whereas Cronbach’s alpha is a measure of the average split-half reliability; therefore, minimal discrepancy between alpha and beta, specifically a discrepancy less than 15–20 points (56), suggests factorial homogeneity. This analysis produced an alpha value of 0.88 and a beta value of 0.75, indicating good internal consistency and scale unidimensionality. Taken together, these results suggest that there are three distinct, but highly correlated factors that combine into a meaningful general factor. We, therefore, found it appropriate to explore validity of both the TRQ-SF total score and all three subscales.

Examination of the descriptive statistics indicated there was somewhat of a floor-effect in terms of total scale and distress subscale ratings, with average responses falling in the “not at all” to “a little” range of the Likert scale. Average responses to the affiliation and hope subscale were more moderate, falling in the “somewhat” to “quite a bit” range.

Convergent and Discriminant Validity

To further examine the convergent and discriminant validity of the TRQ-SF general scale and subscales, we conducted 0-order correlation analyses. As shown in Table 3, the TRQ-SF total scores were positively related with clinicians’ state anxiety and anger, and negatively correlated with clinician report of the therapeutic alliance. The magnitude of these associations was moderate to strong with high levels of significance (i.e., p ≤ 0.001). TRQ-SF subscales demonstrated the same magnitude and significance of associations in the expected directions: affiliation and hope were negatively associated with clinician state anxiety and anger, and positively associated with therapeutic alliance scores. The results for the clinician trait variables showed that (a) the trait anxiety and anger were significantly negatively associated with TRQ-SF total scores and (b) TRQ-SF total scores were significantly negatively associated with clinician agreeableness and positively associated with clinician neuroticism and openness. The distress subscale showed comparable results as the total score, except for significant negative association with clinician extraversion, and non-significant association with openness. The affiliation and hope subscales demonstrated similar significance in the opposite direction of associations compared with the TRQ-total, except for a non-significant association between affiliation and clinician trait anxiety, and between hope and clinician trait anger. Overall, the associations between clinicians’ traits and TRQ-SF were modest. Consistent with the pattern of these results, we sought to examine the contribution of clinician personality traits to TRQ-SF scores controlling for state-specific effects. We, therefore, conducted a hierarchical linear regression analysis predicting TRQ-SF total score. The results, presented in Table 4, show that among clinician traits included in the first step, clinician extroversion, and agreeableness were negatively associated with negative emotional responses to patients, while clinician openness was positively associated. On the second step, including state-specific measures, only state anxiety (beta = 0.214, p = 0.001) and clinician report of therapeutic alliance (beta = −0.621, p < 0.001) were independently associated with clinicians’ overall negative emotional responses as measured by the TRQ-SF total score.

TABLE 3 | Convergent/discriminant validity: 0-order correlations between clinicians’ variables and TRQ-SF.
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TABLE 4 | TRQ-SF total convergent/discriminant associations with clinician traits and patient-specific states.
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Criterion Validity

Concurrent and Prospective Criterion Validity

The TRQ-SF demonstrated statistically significant 0-order correlations with each of the criterion-related variables, except for the global psychopathological symptom severity. The associations ranged in value from.12 (p < 0.05) to 0.33 (p < 0.01) (see Table 5). Results, therefore, supported the concurrent and prospective criterion validity for the primary outcomes and demonstrate the relative specificity of the TRQ-SF response to clinician-perceived and patient-reported suicide risk.

TABLE 5 | Criterion validity of the TRQ-SF total, three factors and individual items: 0-order correlations between patient variables and TRQ-SF.
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Finally, we conducted exploratory analyses for the concurrent and predictive validity of each individual TRQ-SF item (see Table 5). Overall, results indicate significant cross-sectional associations between all the scale items and clinician judgment of patient suicide risk. None of the items associated with patient global symptom severity. Eight out of ten single items (except for items 3 and 4) were significantly associated with at least one of the concurrent suicidal severity measures. Items 3, 7, 8, and 9 were associated with SI at 1-month follow-up. Item 6 (“I thought life really might not be worth living for him/her”) was exclusively associated with STB both at intake and at 1-month follow-up, while not associated with depression and global symptom severity, showing suicide-specific reaction.

DISCUSSION

This study replicated, validated and generalized the performance of the novel TRQ-SF for assessing a distinct suicide-related countertransference in a general outpatient clinic setting—a clinical sample with low and moderate short-term suicide risk. Adding to our previous reports on an acute inpatient sample (25, 29), these emotional responses are found to be related to patient risk for suicide as judged during the clinical assessment as well as predictive of short-term risk for SI and behavior. The current study results support the psychometric performance, construct and predictive validity of the TRQ-SF. Further, as they are generally consistent with our previous results in a high acuity patient population, our findings broadly support generalizability of the TRQ-SF across different clinical settings. Thus, our findings suggest that the TRQ-SF may be of diagnostic and therapeutic use.

Factor Structure and Reliability

First, we found good fit for the hypothesized 3-factor model including affiliation, distress, and hope, thus supporting our predictions based on our previous study in a high suicide-risk inpatient sample (25). The results also supported the performance of the TRQ-SF as a general one-factor scale in assessing overall negative emotional responses toward the patient. While the three-factor model has slightly better fit compared to the one-factor model, the high inter-correlations between the three subscales and the high internal consistency indices that were found for the full scale support the meaningfulness and reliability of a scale total score. These results are in line with our previous studies using the TRQ-SF total score (9, 29). Findings, therefore, suggest that the TRQ-SF may be used as an overall scale to assess clinicians’ emotional responses toward suicidal patients, as well as to assess specific dimensions of these emotional responses as indicated by the affiliation, distress, and hope subscales. While the brevity of the scale is one of its advantages for research and clinical use, given the small number of items, a larger item pool may be needed to reliably probe correlated subfactors.

Convergent and Discriminant Validity

Convergent and discriminant validity analyses primarily supported our predictions. Specifically, we found that the TRQ-SF associated significantly with related measures of general negative emotional states, i.e., anger and anxiety, and negative assessment of the therapeutic alliance. Patterns of correlation did not differ substantially between hypothesized subfactors, again supporting a generally unidimensional suicide-related countertransference, although some variation was observed, particularly in relation to clinician personality traits.

The considerable magnitude of the ICCs indicates that there was significant variation in responses attributable to individual clinician differences. Indeed, clinicians’ emotional responses to patients as measured by the TRQ-SF were related to clinicians’ individual tendencies to experience such emotions, as evidenced by the significant 0-order associations with clinician trait anxiety, anger, agreeableness, neuroticism, and openness. However, when accounting for state anger, anxiety, and therapeutic alliance as reported immediately following the clinical interaction with the patient, the contribution of any of the clinician’s traits was no longer significant. This suggests that the effects of personality on clinician TRQ-SF responses are mediated by the specific emotional states to which they are prone. For example, we suggest that the association between trait anxiety and the TRQ-SF may be explained by the correlation between state anxiety and the TRQ-SF. The findings are consistent with a relational understanding of countertransference as clinicians’ emotional responses cocreated in interaction with the patient; “The patient draws the therapist into playing a role that reflects the patient’s internal world, but the specific dimensions of that role are colored by the therapist’s own personality.” [(6) p. 981]. It is of note that TRQ-SF scores were most strongly associated with clinician-reported state anxiety and lower therapeutic alliance. Both are robustly documented as prevalent in clinical interactions with suicidal individuals (14) as well as with poor treatment outcomes (2, 4, 7, 57).

Criterion Validity: Diagnostic and Prognostic Usefulness of the TRQ-SF

We found modestly sized but highly significant correlations of TRQ-SF total and its subscale scores with patient suicide outcomes. These correlations were stronger than associations with global severity of patient psychopathology, supporting a specifically suicide-related countertransference. Although similar associations with severity of depression were found, depression severity independent of clinical diagnosis is itself a robust predictor of SI and suicide (58). TRQ-SF scores were associated with suicide risk indices both as reported by the patient (i.e., STBs) and as assessed by the clinician (i.e., CPS). These findings support the potential utility of this scale for diagnosis and therapeutic interventions. This is in line with the body of psychological literature suggesting that evaluating therapists’ countertransference is beneficial to understanding patients’ intra-psychic and interpersonal dynamics (59–62). These results are also consistent with studies of countertransference measures, for example the Therapist Response Questionnaire, showing that countertransference reactions measured by clinician’s self-report questionnaire were able to systematically capture patient personality and severe psychopathology regardless of therapeutic orientation (3, 63). Moreover, the prospective associations of the TRQ-SF with patient STB at 1-month following the initial intake demonstrate its potential clinical value in predicting short-term STB. These results support and extend our previous studies showing post-discharge SB among high-risk inpatients were predicted by clinicians’ emotional responses as measured by the TRQ-SF (25, 29). This study, therefore, validates and generalizes our previous findings to a general psychiatric outpatient population with lower suicide-related acuity level. Hence, even in a sample with low base rate of SI and behaviors, clinicians’ emotional responses measured by the TRQ-SF predict near-term STBs.

Exploratory examination of the criterion validity of individual TRQ-SF items suggests that items consistent with a projective identification process had very modest but significant prospective criterion validity, including feelings of entrapment (“My hands were tied or I was put in an impossible bind”), hopelessness (“I thought life really might not be worth living for him/her”), and helplessness (“I felt confident in my ability to help him/her”, reversed) as well as unique affective-arousal (“patient gave me chills”). Items indicative of interpersonal rejection/difficulties (e.g., “I had to force myself to connect”) also demonstrated modest concurrent criterion validity. Moreover, the item “I thought life really might not be worth living for him/her” showed unique suicide-specific associations and, therefore, future development may aim to better probe this emotional domain. Overall, the pattern of emotional reactions indicated by the individual items may relate to specific affective characteristics of the suicidal crisis as described in previous research (25, 64, 65). Joiner and Stanley (66) proposed that these suicidal affective states may activate an emotional contagion through non-verbal and perhaps unconscious mechanisms (66). Therefore, these intense reactions may alert a clinician to patient suicide risk independent of overtly evident risk factors such as declared suicidal intent, reported access to means, and so on. At the same time, negative emotional responses may result in less empathic communication, avoidance, and unwitting rejection of the patient (67–69) which are liable to damage the therapeutic alliance (70). Thus, further research is needed to elucidate the mechanisms by which clinicians’ negative emotional responses are associated with patients’ subsequent suicidal outcomes.

Implications

Our results are broadly consistent with the literature that suggests clinicians have negative emotional responses to patients presenting as at risk for suicide (14–18, 25, 67), and deepen this literature by characterizing specific responses that associate prospectively both individually and in aggregate with suicide-related outcomes and clinician judgment of suicide risk. Further, our results extend the growing body of literature that supports the potential diagnostic specificity of emotional responses (5, 6, 34, 44–48, 50, 53–56).

Mental health professional who routinely encounters patients at risk for suicide may benefit from recognizing and evaluating their emotional responses to their patients. Moreover, making meaning of emotional responses to patients is critical to managing them in a way that benefits the therapeutic relationship (59–62). Integrating explicit knowledge with the information coded in emotional cues to enhance understanding and care for suicidal individuals in training curricula and continuing education programs may facilitate assessment, intervention and ultimately reduce the risk of suicide. Training interventions for clinicians may focus on emotional self-awareness, such as mindfulness training for mental health professionals and trainees (71); relational therapy interventions that focus on the therapeutic alliance and managing counter-transference responses (72, 73) as well as novel training methods designed for improving empathic communication with psychiatric patients (74). In addition, existing training programs for suicide prevention (75) would benefit from including a component targeting emotional responses to suicidal individuals. Intervention emphasizing emotional self-awareness and the effect of clinicians’ emotions on the clinical interaction may help clinicians to better recognize and assess the emotional response to their patients as well as to make use of this emotional awareness in a way that would benefit both evaluation and treatment.

Strengths and Limitations

This study has a number of strengths and limitations. Among the strengths of the study are the use of multiple validated measures of patient SI, assessment of both patient and clinician characteristics, moderately large sample size, and high rates of follow-up. Several limitations should also be noted. First, our analyses suggested that individual clinician differences are a considerable element of the TRQ-SF reports; however, multilevel modeling accounting for clinician individual differences was limited by the fact that many clinicians reported on only few patients, while a few clinicians reported on many patients. Further study is needed to evaluate the nature and extent of individual clinicians’ effects. A second limitation of the study is the low rate of suicidal behavior at follow-up such that prediction of suicide attempts was not powered sufficiently to be tested. Third, while clinician responses were collected anonymously, social desirability bias cannot be ruled out. Finally, while we examined patient psychopathology symptoms, patient personality psychopathology was not broadly examined and accounted for in interpreting the results.

Conclusion

The primary implication of this study is that mental health professionals’ emotional responses to their patients are indicative of severity of patients’ STBs as well as predictive of the short-term development of these thoughts and behaviors. Our results support the potential utility of the TRQ-SF as a reliable, easily used and scored measure of clinicians’ suicide-related countertransference. The brevity of this self-assessment may make it particularly useful in the clinical setting and for longitudinal clinical research as it may be comfortably administered on a repeated basis. Indeed, further study is warranted to understand how changes in countertransference over time such as might be assessed with the TRQ-SF in a series of patient encounters relate to changes in patient motivation for or liability to suicide.
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Suicide is reaching epidemic proportions, with over 44,000 deaths by suicide in the US, and 800,000 worldwide in 2015. This, despite research and development of evidence-based interventions that target suicidal behavior directly. Suicide prevention efforts need a comprehensive approach, and research must lead to effective implementation across public and mental health systems. A 10-year systematic review of evidence-based findings in suicide prevention summarized the areas necessary for translating research into practice. These include risk assessment, means restriction, evidence-based treatments, population screening combined with chain of care, monitoring, and follow-up. In this article, we review how suicide prevention research informs implementation in clinical settings where those most at risk present for care. Evidence-based and best practices address the fluctuating nature of suicide risk, which requires ongoing risk assessment, direct intervention and monitoring. In the US, the National Action Alliance for Suicide Prevention has put forth the Zero Suicide (ZS) Model, a framework to coordinate a multilevel approach to implementing evidence-based practices. We present the Assess, Intervene and Monitor for Suicide Prevention model (AIM-SP) as a guide for implementation of ZS evidence-based and best practices in clinical settings. Ten basic steps for clinical management model will be described and illustrated through case vignette. These steps are designed to be easily incorporated into standard clinical practice to enhance suicide risk assessment, brief interventions to increase safety and teach coping strategies and to improve ongoing contact and monitoring of high-risk individuals during transitions in care and high risk periods.
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Suicide is a public health crisis reaching epidemic proportions and has claimed the lives of over 44,000 individuals in the US in 2015 (1) and 800,000 people worldwide in the past year. These figures reflect an increase in death by suicide by over 25% in the US (2), and 4% internationally in the last decade (3), despite increases in multitiered suicide prevention strategies and research. A 10-year systematic review of nearly 1,800 studies (4) highlighted the importance of increasing and coordinating the application of evidence-based suicide prevention strategies and concluded that research needs to lead to implementation across public health and clinical mental health systems.

In the US, the National Action Alliance for Suicide Prevention has put forth the Zero Suicide (ZS) Model, a framework and resources to coordinate a multilevel approach to implementing evidence-based practices for suicide prevention. Founded on the principle that death by suicide is preventable for patients in behavioral health systems, the ZS model offers an integrated, system-wide strategy for suicide prevention. Four components (Identify, Engage, Treat, and Transition) address aspects of clinical care, while the other three (Lead, Train, and Improve) concern administrative approaches.

The ZS elements of clinical care dictate that systematic protocols should involve ongoing risk screening and assessment, collaborative safety planning, access to evidence-based suicide-specific care, focus on lethal means reduction, consistent engagement efforts, and support during high risk periods. We will update the current state of knowledge regarding evidence-based and best clinical practice for suicide prevention, and describe how the ZS model informs application of these practices to clinical training and practice. We present a case vignette to illustrate 10 basic steps for best practice clinical suicide management, based on the ZS model.

THE ZS MODEL AND CLINICAL TRAINING

The Assess, Intervene and Monitor for Suicide Prevention model (AIM-SP) (5) model is proposed as a framework for implementing ZS in clinical care. “Assess” refers to the use of systematic screening and comprehensive risk assessment to identify at-risk patients. “Intervene” consists of conducting suicide-specific brief and psychosocial interventions. “Monitor” provides strategies for ongoing monitoring and increased contact during known high risk periods. AIM-SP provides guidelines for clinical training and best practice in suicide prevention that can be applied in a wide range of care settings.

Screening and Risk Assessment

Several approaches to suicide risk assessment have been developed and disseminated. The Columbia Suicide Severity Rating Scale (C-SSRS) is a validated and reliable instrument that measures current and past suicidal ideation, suicide attempts, preparatory behaviors as well as non-suicidal self-injury (NSSI), a deliberate self-harm behavior performed with no intent to die (6–8). The severity and intensity of suicidal ideation, lifetime suicide attempt and NSSI, as measured by the C-SSRS, were found to predict future suicide attempts among adolescent and young adult psychiatric emergency department (ED) patients (9). These findings contribute to the existing literature on the validity of the C-SSRS as a screening method for longitudinally predicting future suicidal behaviors (10, 11).

Other approaches consider risk factors besides suicidal ideation and behavior such as demographics, psychiatric and family history, diagnosis, trauma, and protective factors. The Suicide Assessment Five-step Evaluation and Triage (SAFE-T) (12) instrument guides clinicians to identify risk and protective factors, inquire into suicidal thoughts, plans, behavior and intent, determine risk level, and choose an appropriate intervention. SAFE-T incorporates the American Psychiatric Association Practice Guidelines for suicide assessment (13). Teaching the SAFE-T to ED nurses has been shown to enhance suicide inquiry, and increase knowledge regarding identifying risk and protective factors and determining risk level and appropriate intervention (14).

Psychosocial Treatment Interventions

Cognitive behavior therapy (CBT) and dialectical behavior therapy (DBT) are suicide-specific psychosocial treatments with evidence base in reducing suicidality in certain populations (4, 15). Randomized controlled trials (RCTs) indicate that the most effective psychosocial treatment interventions are cognitive behavioral therapies and others with interpersonal orientations that target precipitants to self-harm (16). Brief CBT, web-based CBT, CBT-/DBT-informed family treatment and DBT are effective in reducing suicidal ideation (17); preventing the onset of suicidal ideation (18); preventing post treatment suicide attempts and reattempts (19–22); decreasing hospitalizations and ED visits; and lowering medical risk of self-injurious acts (20). DBT skills training is efficacious in reducing NSSI acts (23). In addition, the suicide-specific intervention, Collaborative Assessment and Management of Suicidality (CAMS) in comparison with treatment as usual, was found to decrease suicidal ideation and related cognitions in inpatients receiving individual therapy from CAMS-trained clinicians (24, 25). The efficacy of these specific treatment interventions may vary when applied to special high risk populations (e.g., people with schizophrenia, or prison populations).

Additional research is needed to gain knowledge regarding the specific populations in which each psychosocial treatment is most efficacious, and the components of the treatments that most effectively reduce suicide-related symptoms. Obstacles to implementation such as lack of clinician training in these approaches need to be overcome through increased implementation research and dissemination efforts.

Brief Interventions

The safety plan intervention (SPI) (26) is a best practice brief intervention (27, 28) that incorporates evidence-based suicide risk reduction strategies such as lethal means reduction, brief problem solving and coping skills, increasing social support and identifying emergency contacts to use during a suicide crisis. In conducting a SPI, clinician and client collaborate to develop a six-step plan for staying safe. These include: identifying warning signs, individual coping skills, people and places for distraction, people to contact for help, professionals to contact for help, and steps for means safety.

Crisis response planning (29, 30) is a brief intervention (27) in which individuals use a small card to write out steps for self-identifying personal warning signs, coping strategies, enlisting social support, and accessing professional services. Within a sample of high-risk active duty soldiers, crisis response planning was found more effective than contracts for safety in preventing attempts, reducing suicide ideation and hospitalization (31).

Lethal Means Restriction

Suicides decreased following legislation pertaining to the restriction of firearms, pesticides, barbiturate prescriptions, detoxification of domestic gas, modification of analgesics packaging, mandated use of catalytic converters in automobiles, erection of barriers at common jumping locations, lowered toxicity of antidepressants (32), and restricted access to charcoal (33). The “Access to Lethal Means” (CALM) training on strategies for talking to patients about means reduction increases gatekeeper confidence in ability to care for suicidal patients, and fosters positive changes in clinician practice. The SPI enhances clinical practice in means reduction. After receiving instructions to give the SPI to patients with positive suicide screens, nurses with no formal training were nevertheless more likely to ask about access to lethal means (34).

Follow-up and Monitoring

The practice of contacting people and providing support after discharge from the ED or after being identified as at risk for suicide reduces suicidal behaviors and deaths (4). The Brief Intervention and Contact (BIC), a 1-hour information session and follow-up contact after ED discharge was associated with a reduced number of suicide deaths in the 18 months following discharge in a five-country RCT (35). Multidisciplinary chain-of-care networks for suicide attempters following hospitalization in Norway have resulted in lower rates of repeat attempts (36). Active contact and follow-up was found effective in preventing repeat attempts over a year following admission to the ED for suicide attempts (37), and in-person and telephone follow-ups reduced suicidal thoughts and increased hope in suicide attempters (38). In a review of 11 empirical studies of follow-up interventions (i.e., phone, postal letter, postcards, in-person, e-mail, and texting), five demonstrated significant decreases in suicidal behavior (39). A combined safety planning/structured follow-up intervention (SPI-SFU) in the VA was viewed as acceptable and helpful in preventing future suicidal behavior and promoting treatment engagement (40, 41). Social support strategies can also be employed to follow-up with and monitor individuals following suicidal behaviors. In India, a peer support intervention led to a 36% decrease in suicide attempts (42). The Attempted Suicide Short Intervention Program (ASSIP) involves numerous elements including safety planning and semistandardized letters over a span of 2 years. Results from a randomized control trial (43) suggest that ASSIP effectively reduced the risk of suicide reattempts by 80%, and led to significantly less time spent in hospitals at follow-up.

APPLYING THE ZS/AIM MODEL TO CLINICAL TRAINING

The evidence base provides important information regarding the interventions that can help prevent suicide. A next crucial step is to apply evidence based suicide prevention interventions to the clinical training of health and mental health professionals.

Fluctuations in Suicide Risk

Evidence-based best practices address managing the fluctuation of suicide risk over time. A study using ecological momentary assessment (44) found that suicidal ideation, hopelessness, burdensomeness and loneliness varied considerably over the course of hours and days. Suicidal ideation has been found to recur with the emergence of depressive episodes (45). In a large community survey, suicidal ideation was reported to fluctuate irregularly prior to suicide attempt (46), and variability in suicidal ideation predicts future attempts (47).

Gaps in Training

Despite updated guidelines for suicide prevention training in the fields of psychology, social work and psychiatry (48, 49) in the US, formal training in suicide risk assessment and management remains limited (50). There is a gap in clinical “training as usual” that needs to be filled by evidence-based clinical approaches to identify, monitor and treat fluctuations in suicide risk. For example, historically, clinical approaches have relied on the use of “safety contracts” in which clinicians ask that patients sign contracts stating that they will either not act on or reach out for help when experiencing suicidal urges. However, there is little evidence that these contracts are effective (51).

Filling the Gap in Clinical Training

The AIM-SP model offers 10 steps for applying best suicide prevention practices to everyday clinical care (Figure 1). We present the case of Paul to illustrate 10 basic clinical interventions for the management of suicidal behavior in an ongoing outpatient treatment, which represents only one example as to how the model informs clinical care. The Assess, Intervene and Monitor framework for suicide prevention can be applied in other settings such as inpatient or prison environments, but many require modifications of these 10 steps.
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FIGURE 1 | The AIM-SP model’s 10 steps for applying best suicide prevention practices to everyday clinical care.



Case Vignette

Paul is a 32-year-old single, college educated white male. He lives with a roommate and works as a graphic artist. He is talented, gets jobs easily, but has trouble keeping them. He experiences intense shame about the quality of his work. Paul periodically engages in non-suicidal self-injurious behaviors by cutting himself without suicidal intent on his upper arms with a knife. He has never tried to end his life but has had intermittent active suicidal ideation with a plan to jump from the roof of his building. On two occasions, he has gone to the roof and contemplated jumping but did not. Paul abuses alcohol, and binges on cocaine. He has aggressive episodes (e.g., gets into verbal confrontations with strangers). Paul reports being physically abused by his older brother until he was 10 years old. Paul had 3 years of outpatient therapy for depression and has been to the ED twice for NSSI behavior and active suicidal ideation. His ideation and urges to self-harm fluctuate.

How Can the 10 Clinical Steps Be Applied to an Ongoing Outpatient Treatment with Paul?

Assess

Step 1: Inquire explicitly about suicidal ideation and behavior, past and present

The first step in assessing Paul’s suicide risk at any given moment is to explicitly ask whether he is having any suicidal thoughts. Paul’s clinician should not assume that he is not suicidal if he does not report it. By neglecting to ask, Paul might feel that the clinician doesn’t care or doesn’t really want to know.

Clinicians are often reluctant to ask directly. In a 2014 survey of clinicians across New York State, 20% reported discomfort in asking about suicide, and 12% would not bring up the topic of suicide even if the patient’s record or actions indicated risk (52). Clinicians feel unsure of how to intervene with someone who is at current risk for suicide, and they may erroneously believe that asking might introduce the idea.

A clinician can facilitate disclosure by building rapport and by establishing a collaborative agreement to monitor suicidal ideation. When asking directly, the clinicians should be matter-of-fact, but also warm, supportive and respectful. Knowing what to do can help the clinician balance concern with a sense of calm, to take the patient’s experiences seriously without displaying anxiety. Such an approach can facilitate open communication and possibly avoid hospitalization.

Step 2: Identify risk factors in addition to suicidal ideation and behavior

Fifty percent of those who die by suicide do so after their first and only attempt (53). Thus, in addition to fluctuating suicidal ideation, urges, suicidal and NSSI behaviors, it is important to consider non-suicide based factors that contribute to risk. The following are population based risk factors:

Demographics: male, Caucasian, age 44–65 and 85+.

• Psychiatric diagnoses: major depression, bipolar disorder, schizophrenia, BPD, PTSD, substance use, and eating disorders.

• Abuse history.

• Recent activating events: Interpersonal loss, financial, or medical problems.

• History of treatment non-adherence.

• Access to lethal means.

Protective factors: support system, religious/spiritual beliefs (e.g., that suicide is a sin), family/children, fear of dying.

Paul has no history of suicide attempts, but has two “aborted attempts” in which he started to act but stopped himself before engaging in self-harm. He also engages in NSSI behavior. Paul fits into a high risk demographic (white male entering middle age), has been diagnosed with Major Depressive Disorder and Borderline Personality Disorder, and abuses substances. He also has impulsive aggressive personality traits, a history of childhood physical abuse, and access to means (knives, rooftop, pills).

Protective factors should also be assessed. Paul is smart and talented, and likeable when not in a stormy aggressive mood. Relationships with his mother and best friend are his stated reasons for living, and he has supportive family members in his life—his uncle and cousin.

Risk Factors Specific to Paul—Precipitants/Recent Activating Events

For Paul, nearing a deadline on an artistic project (shame about it not being good enough and fear of exposure) is a precipitating event that can trigger suicidal ideation. Depressed mood in and of itself is NOT a risk factor for Paul’s suicidal ideation, but it does make him more vulnerable to being triggered. Increased use of alcohol and cocaine are warning signs for suicidal spikes.

Step 3: Implement and maintain continued focus on safety

Since suicidal urges fluctuate, an evidence-based clinical approach to suicide prevention necessitates ongoing assessment and continued focus on safety. Clinicians should explicitly inquire about suicidal thoughts, urges, or behaviors at each contact, and revisit and update plans for staying safe. Paul and his therapist agreed to check in about his suicidal thoughts and self-harm urges at each visit.

Intervene

Step 4: Introduce and develop a collaborative SPI for managing suicidality, including lethal means reduction

The SPI allows clinician and patient to develop a plan (26) for recognizing warning signs of spikes in and periods of higher risk and how to maintain safety. Safety planning increases mastery and self-efficacy for coping with suicidal urges. It can be used in both ongoing outpatient psychotherapy treatments as well as a single clinical contact such as during an ED visit. The SPI is a collaborative brief intervention that can be completed in one 30–45-min session, and then revisited/revised periodically. The six steps of the SPI are to identify: (1) warning signs, (2) internal coping strategies, (3) people and social settings that provide distraction, (4) people to contact for help, (5) professionals/agencies to contact, and (6) ways to make the environment safe.

When reviewing the last step, the clinician asks about access to and availability of means, especially those that are part of a suicide plan. These include: firearms, pills or other ingestible poisons, sharp objects such as knives/scissors/razors, proximity to high places such as rooftops/bridges, and the opportunity for hanging or asphyxiation.

Step 5: Initiate coping strategies and supports

The second step of the SPI is to generate a list of coping skills to use to manage suicidal urges independently. DBT distress tolerance skills for distraction and self-soothing (54) can be a helpful resource. See Figure 2 for Paul’s safety plan.
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FIGURE 2 | Paul’s Safety Plan.



Step 6: Integrate suicide-specific treatment targets

Suicidal behavior is being increasingly understood as a symptom in its own right that needs to be specifically targeted in treatment (55). It is not enough to focus exclusively on non-suicidal treatment targets such as depressed mood or anxiety. Suicide–specific treatments (56) prioritize life threatening behaviors and offer a collaborative approach to engaging the patient in ongoing monitoring of suicidal thoughts, urges and behaviors. Paul’s treatment focuses explicitly on his suicidal ideation, urges and NSSI behaviors.

Monitor

Step 7: Increase flexibility and contact availability

The ZS model recommends provision of increased contact during periods of suicidal crises. This can take the form of increased number of appointments, and availability for between session check-ins by phone or e-mail. Following discharge from an inpatient or ED setting, follow-up phone calls or other forms of non in-person contact (e.g., letters; texts) can provide some sense of continuity of care. The AIM-SP model Structured Follow Up and Monitoring Intervention outlines the following process for making follow-up calls: 1. assessing mood and safety; 2. reviewing and revising the individual’s safety plan; 3. problem solving obstacles to follow-up care.

Step 8: Initiate increased monitoring during periods of highest risk

Knowing when to increase monitoring is key. Periods following a suicide attempt or suicide crisis, discharge from inpatient hospitalizations, an ED visit, transfer from higher to lower level of care, are well-known high-risk times. During care transitions, it is good practice to call other providers to give a “warm handoff”.

Step 9: Involve family and other social supports

With permission, a clinician can involve members of the individual’s support network to create a safety net. The clinician should obtain emergency contact information at initial contact, and encourage involving friends, family and other supports in treatment planning, means restriction and safety planning. Paul agreed to have his uncle and cousin involved in his care. They are a part of his safety plan and sometimes attend his therapy sessions. They help monitor Paul during high risk periods, check in with him regularly, and reach out to his clinician when necessary.

Step 10: Invoke clinician peer support and consultation

The clinician can also seek peer support for consultation and supervision regarding high risk patients. This includes maintaining contact and taking a team approach with other health providers involved with the patient, and reaching out when necessary to coordinate safety efforts.

SUMMARY

The ZS Initiative has been proposed by the United States National Alliance for Suicide Prevention and adopted by many health care systems in the US. We present the Assess, Intervene and Monitor for Suicide Prevention model (AIM-SP) to facilitate the implementation of the four clinical components, Identify, Engage, Treat, and Transition, of the ZS Model into an ongoing outpatient psychotherapy treatment. AIM-SP provides a framework for incorporating evidence-based and best suicide prevention approaches into clinical practice, and can inform training efforts to further disseminate evidence-based suicide prevention clinical practices. Future ZS efforts will include the application of this framework to other clinical and non-clinical medical settings, such as psychiatric inpatient services, psychiatric and medical EDs, primary care, and forensic settings.
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Suicide prevention is an increasingly important issue, especially among older people. Recent work on improving its effectiveness has focused on developing a framework aligning interventions with key risk factors and stages of the suicide process. We have developed this further, by integrating psycho-behavioral components associated with suicide, existing guidelines for identifying critical points of intervention, and the previous preventive strategies framework. Our schematic diagram shows the relationship between the suicide process and prevention strategies, combined with initiatives for linking different types of strategies, from universal strategies at population level, through selective strategies focusing on groups at risk, to indicated strategies, aimed at specific high-risk individuals. We tested our framework using previous studies assessing the impact of suicide prevention interventions on suicide rates in older adults. It was possible to place all identified interventions within the framework. Examining effectiveness within the framework suggests that some interventions may be more successful in reducing suicide rates because they developed systematic linkages between universal, selective, and indicated prevention interventions. Other studies, however, show that interventions can be successful without these linkages, so other factors may also be important. The main weakness of our framework is a lack of evidence about critical intervention points within the suicide process, which may limit its practical application. However, the framework may help to improve the linkages between types of interventions, and support practitioners in developing a wide range of strategies across different areas and stages of the suicide process.

Keywords: suicide, suicide prevention, suicide rate, older adults, Japan, hypothetical model

INTRODUCTION

Suicide is an important public health issue around the world, particularly among older people (those aged over 60) (1). Both suicide rates (2, 3) and the lethality of suicidal behavior (4, 5) are higher in this age group. Older people are more likely to have serious intent to commit suicide, with less warning, than younger people (6, 7).

Several risk factors are associated with suicide among older adults. At least one major psychiatric diagnosis is found in over 70% of suicides in this age group (8). Depression is particularly associated (8), and has a population-attributed risk of more than 40% for suicide, attempted suicide, and suicidal ideation (9–11). Several physical and psychosocial risk factors are also associated, including physical illness and functional impairment (12, 13), and age-related psychosocial stressors, such as lack of supportive social networks (14), loneliness (15), and loss of an important intimate relationship or social role (16).

There are several models of suicidal behavior (17–20). For example, the stress-diathesis theory (17) proposes that longitudinal factors predisposing individuals toward suicidal behavior are influenced by particular stressors. The psychological mechanisms underlying this model remain unclear, however, so it cannot distinguish those at imminent risk of suicidal behavior.

Suicide prevention work has used two basic approaches. The traditional approach is staged: primary, secondary, and tertiary prevention. Primary prevention aims to prevent onset of mental illness, secondary to detect and treat illness, and tertiary to reduce relapses and deterioration (21). The second approach focuses on effectiveness of interventions (2, 17, 22–24). A framework has been created to identify effective interventions, align them with suicidal risk factors, and classify them into three types of prevention strategies, universal, selective, and indicated (25, 26). Universal prevention strategies are applied across populations and individuals not necessarily identified as at particular risk of suicide (25). Selective prevention strategies are aimed at groups at risk of suicide, but not necessarily showing suicidal behavior. Indicated prevention strategies focus on high-risk individuals, such as those who have previously attempted suicide.

Suicide risk at individual level fluctuates over time (18), so efforts to reduce mortality from suicide among older adults in the community need to work with those at various levels of risk. The use of universal, selective and indicated strategies can both address stage of illness, and consider target populations (21), making it more suitable than the staged approach. Research suggests that the risk of suicidal acts could be reduced through a multilevel approach, linking different types of prevention strategies (27). However, no studies have explicitly examined the connections between levels or types of strategy. Another promising model (28) links the suicide process in older adults with the prevention framework (25, 26). It shows that indicated strategies are suitable for individuals with proximal risk factors for suicide (such as depression), selective strategies for those with distal risk factors (e.g., stress or illness), and universal strategies for the entire population, irrespective of risk status. The authors did not, however, show precisely how interventions addressed particular risk factors. This paper therefore aimed to further develop the framework to bring together the suicide process and prevention strategies at different levels.

It is important to ensure that individuals at higher risk of suicide participate in universal or selective interventions, so that they can be identified and supported appropriately. Making better, more systematic linkages between different types of prevention strategies may help with this. However, multilevel interventions and the linkages between them may have different effects (29). The effects may also vary in different age and population groups (30). This paper therefore draws on studies assessing the impact of suicide prevention interventions on suicide outcomes in older adults. It examines whether there were systematic linkages between universal, selective and indicated prevention interventions in studies evaluating the impact of interventions on suicide risk.

METHODS

Hypothetical Schema of Suicide Progression With Universal, Selective, and Indicated Prevention Strategies

This study built on previous work to develop a framework for suicide prevention, including the steps of the suicide process and time points for specific interventions (31). We combined this with the universal, selective, and indicated preventive strategies framework (25, 26), and models of suicidal behavior (28, 32) to generate a schematic diagram of the suicide process and classify prevention activity by stage.

Figure 1 shows the schema for suicide prevention (29). The left shows the four sequential steps of the suicide process: a non-suicidal state, suicidal ideation, suicidal plans, and suicidal acts. The right shows preventive strategies classified by suicide process stage and type of intervention (2, 23).
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FIGURE 1. Schematic diagram of suicide process and prevention strategies (29). Interventions highlighted in gray are supported by evidence of their efficacy in reducing suicide risk. A black arrow indicates a clear link to another intervention. A black circle indicates no known link to other interventions. The interventions at each point in the suicide process are expected to involve people at stages closer to suicide.



The second column integrates the stress-diathesis model for suicidal behavior (32). This model identifies particular psycho-behavioral components that may lead to progression to the next step. For example, depression, hopelessness, suicidal ideation, and impulsivity are suicide risk factors for all age groups, although acute deterioration and acute psychosocial crises are the most important predictors of suicidal ideation. Similarly, hopelessness and pessimism can lead to suicidal thoughts and plans. Emulation and access to means are also important factors in suicide (33, 34). Certain interventions may act on particular psycho-behavioral components, so can minimize progression to the next stage (31). Conwell et al.'s (28) risk factors overlap significantly with the stress-diathesis model. It is therefore helpful to link the elements of the stress-diathesis model to universal, selective, and indicated prevention strategies.

Testing the Framework Against Evidence on Suicide Prevention Programs

We wanted to know whether the schematic diagram explained findings about suicide prevention interventions. We used a literature search to identify systematic reviews and reports of systematic reviews as reliable sources of articles on intervention types and linkages (see Appendix 1). We included studies assessing the impact of suicide prevention interventions on suicide rates in older adults, particularly initiatives linking different types of prevention strategies.

We examined all the interventions against the diagram. We used previous studies (2, 17, 24) to categorize interventions within universal, selected and indicated strategies.

RESULTS

Identifying Studies to Test the Diagram

We identified 53 review articles, and excluded 46 because they did not meet the criteria (Appendix 1). One article (23) was added following cross-referencing. One report (2) was substituted for an overview (35). We found four systematic reviews (24, 36–38), two overviews (29, 39) and two reports of systematic reviews (2, 23), and their reference lists gave 17 suitable studies to test the hypothetical schema and six to examine the effect of linkages between levels of intervention on suicide rate at the population level.

Universal Prevention Strategies

Universal prevention strategies included mental health policies, awareness-raising and education, improving access to health care, and population or universal screening.

Mental Health Policies, Raising Awareness, and Education

Combining these interventions may prevent individuals from developing suicidal ideation (31). However, several systematic reviews have indicated that these interventions alone do not reduce suicidal activities among adults (40, 41). They may facilitate other preventive interventions that address acute deteriorations and psychosocial crises (42, 43), but there is no evidence that they are usually designed to be integrated directly with these strategies.

Population Screening for Mental Illness

Access to healthcare (2) and universal screening (29) have both been linked to selective preventive strategies, often because they involve the same systems and staff. One study found that community-based interventions, involving universal, in-depth screening and general care for all older people in a region with a high suicide rate, resulted in a lower suicide rate (44). These community-based interventions used a self-report instrument to assess the risk of depression among older people, and therefore identify those who may otherwise not seek help. This first stage was linked to a selective intervention involving in-depth screening of those identified as at risk, for example, because they were depressed, which is a known suicide risk factor (9–11). This provided a systematic link from universal to selective prevention. Improving education and awareness, and incorporating interventions locally, might improve uptake of screening.

Responsible Media Reporting and Restricting Access to Means of Suicide

Other universal prevention strategies include taboo reinforcement to minimize impulsivity, responsible media reporting to minimize emulation, and restricting access to means of suicide. There is evidence that some of these interventions can reduce suicide rates (2, 23, 24, 36), but no proof for others, notably taboo reinforcement. Responsible media reporting and restricting access to means are both supported by evidence, in one case of short-term benefits and in the other of benefits limited to the specific means of suicide (17). These interventions may reduce the frequency of progression toward suicidal acts (31), but are hard to integrate with selective or indicated strategies because they do not allow selection or identification of individuals to target further intervention.

Selective Prevention Strategies

Selective prevention interventions included gatekeeper training for physicians, robust screening, and counseling of at-risk individuals, the availability of crisis helplines, and interventions for vulnerable people (e.g., those experiencing severe stress).

Identifying and Referring At-Risk Individuals

Studies have found that gatekeeper training for physicians to enable them to detect and treat depression can reduce suicide rates (45, 46), probably because depression is such a common risk factor for suicide in this age group (9–11). This, like robust screening and counseling, integrates universal, and selective strategies. Previous community-based interventions using this combination resulted in lower suicide rates. These interventions involved universal, in-depth screening of older people in a region with a high suicide rate. Those who were depressed or suffering from depressive episodes were referred for semi-structured clinical interviews (44). These interventions may help to minimize hopelessness and pessimism, and therefore stop progression toward suicidal plans and acts (29, 31). The model suggests that interventions at particular time points might reasonably target people at stages closer to suicide.

Crisis Helplines and Telephone Counseling

Crisis helplines and emergency response services also reduce suicide. One study (47) provided regular telephone support for at-risk individuals and an emergency response when required. This resulted in a lower suicide rate among older women. A community agency that provided telephone counseling with emotional support, crisis intervention, referral services, and home visits reduced hopelessness, but not depressive symptoms (48). Crisis helplines, even without subsequent support, can reduce suicide risk among callers during the call itself and over subsequent weeks (49).

These selective strategies are usually closely linked to indicated strategies, often follow-up with specific individuals, but few rigorous studies have evaluated the efficacy of interventions targeted at specific vulnerable groups.

Indicated Prevention Strategies

These interventions included assessment and management of mental disorders associated with suicidal behaviors, community support, and psychosocial follow-up.

Management of Mental Disorders Associated With Suicidal Outcomes

The appropriate management of mental illness can minimize hopelessness, pessimism, and impulsivity, reducing the likelihood of individuals developing suicidal thoughts or taking action (31, 32). Antidepressants (50, 51) and collaborative care (52, 53) of older people with depression have been associated with reduced risk of suicidal ideation in institutional settings. A secondary analysis (50) of data from three studies on late-life major depression found that antidepressants and interpersonal psychotherapy reduced suicidal ideation. Other studies investigated the effect of antidepressants on suicidal ideation and behavior in patients with late-life major depression (51) and the 2-year effect of collaborative primary care interventions on suicidal ideation and depressive symptoms among older people (52). Interventions included antidepressant treatment, patient education, interpersonal psychotherapy, and care management. Both studies (51, 52) found reduced suicidal ideation among the target group. Collaborative depression care can also reduce suicidal ideation among older people (53). The sample size of treatment studies in institutional settings is usually too small to detect changes in suicide rates, but the link to risk factors such as depression (9–11) suggests that these interventions may be clinically useful to reduce suicidal acts.

These studies suggest that appropriate management of mental illness is an important part of suicide prevention, and can reduce the risk of progression toward suicide ideation, planning, and attempts. However, it may be possible to make a more direct link. One previous study in northern Japan detected individuals with depression via screening interventions (44) and successfully treated them for depression via psychiatric or primary care. This linked the management of mental illness directly with selective preventive strategies, and fits with our model's suggestion that these interventions may become more effective by linking different levels.

Community Support and Psychosocial Follow-Up

Follow-up care after attempted suicide is associated with positive outcomes, such as reduced risk of re-attempting (54–56). Follow-up care among recently discharged patients was effective in reducing suicide attempts and deaths in all age groups (54), especially those discharged from emergency departments (35, 55). This intervention may work by reducing the risk of re-attempting (56) and therefore of death by suicide, but the small numbers mean that population suicide rates are not affected. This care is also not usually designed to be integrated with other prevention strategies (37, 54), which might limit its benefits.

Linkages Between Types of Intervention

Table 1 shows the main characteristics of recent studies evaluating multilevel programs to reduce suicide rate among older adults, and shows specific linkages between types of intervention. For example, two studies linked selective and indicated interventions by emergency calls for help (47) and treatment and referrals (46). They found lower suicide rates among older women in the intervention group (47) and in the population of the intervention area (46). One study evaluated systematic linkages across types of interventions, such as recommendations to move from universal to selective interventions (44), and found reduced suicide rates in both older men and women.


Table 1. The main characteristics of recent studies evaluating multilevel programs to reduce suicide rate among older adults.
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Three other recent multilevel approaches (57–59) had partial linkages of primary care features (for instance, improved management of depression by physicians) between selective and indicated prevention elements, but no reported linkages between universal and selective elements. These studies reported clear reductions in attempted suicide and death by suicide, but the changes in suicide rate with large sample sizes were less clear.

This suggests that selective and indicated interventions, and close linkages between the two, are more likely to affect suicide among older people. It also suggests that multilevel approaches with systematic linkages between levels of intervention are more likely to affect the suicide rate at the population level than those with partial or subtle linkages between universal and selective interventions, in particular.

DISCUSSION

Our schematic diagram/framework integrates the stress-diathesis model (32), existing guidelines for identifying the critical time for interventions (31), and Gordon's preventive strategies framework (25). It therefore shows the relationship between the suicide process and suitable prevention strategies (29). Our model builds on that of Conwell et al. (28) by illustrating types of intervention strategy (2), possible linkages between interventions, and interventions related to risk factors from the stress-diathesis model (32). These risk factors are similar to those identified by Conwell et al. but focus on specific interventions rather than precise level of risk.

Practical Application of the Diagram

We hope that the diagram provides a framework to help practitioners and policy-makers to combine elements of intervention programs at different levels and produce more opportunities for effective intervention. This may, in particular, improve the detection of at-risk individuals, altering their progress through the suicide process, and resulting in fewer suicides.

Linking Interventions Across Preventive Levels

The model suggests that one reason why particular interventions may affect suicide rates may be whether the intervention is linked to others at different preventive levels. Linking interventions and levels may mean that preventive action can follow individual trajectories toward suicide more closely than separate interventions, and therefore alter these trajectories more effectively (29). For example, population-based studies of depression screening strategies and intervention among older individuals made a systematic link between universal, selective, and indicated prevention strategies (44). Rigorous community-based studies of interventions promoting regular telephone support and emergency response services among older clients (47), and encouraging physicians to attend gatekeeper training (46), linked selective and indicated strategies. These studies suggest that interventions involving assessment and management of mental illnesses associated with suicidal behaviors may be more effective if integrated with selective strategies targeting at-risk groups.

Other Effective Interventions

A number of studies, however, have identified effective interventions that were not linked to other types of prevention strategy. For example, meticulous population-based studies of universal interventions to encourage responsible media reporting and restricting access to suicidal means (17, 24) show that these interventions were not designed to be integrated with other strategies. Hospital-based studies of indicated prevention interventions, including follow-up care after suicide attempts (37, 54), suggest these interventions were also not integrated with other prevention strategies. Both these interventions were apparently effective, however, suggesting that other factors are also important in preventing suicide, such as individual risk factors.

Limitations and Suggestions for Future Research

The diagram's main weakness is the lack of evidence for the precise critical points in the suicide process. Interventions are probably more effective when targeted at particular risk factors in the stress-diathesis model (32), minimizing progression between stages. However, our model does not identify these precise risk factors, which may limit its practical use. Other weaknesses include the small number of studies used in testing. Using literature reviews to identify studies was convenient, and ensured that only validated studies were examined, but may have limited the number of studies available. Future researchers may wish to use a wider search strategy and include more studies.

CONCLUSIONS

Studies suggest that community interventions are important in reducing suicide in older adults, and that integrating universal, selective, and indicated prevention strategies may be crucial in this process. The most important relationship is probably between selective and indicated prevention interventions. These interventions are tailored to individual risk profiles, targeting those most at risk—for example, because they show signs of depression (9–11). They therefore make best use of scarce resources. Our diagram visualizes the relationships, and can help to ensure that strategies and resources are appropriately targeted and interlinked. We hope that the framework may help to improve the linkages between types of interventions, and support practitioners in developing a wide range of strategies across different areas and stages of the suicide process. It may also help policy-makers to take a more strategic approach to suicide prevention at a population level.
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The current considerations about completed suicides and suicide attempts in different cultures call the attention of professionals to this serious public health problem. Integrative approaches have shown that the confluence of multiple biological and social factors modulate various psychopathologies and dysfunctional behaviors, such as suicidal behavior. Considering the level of intermediate analysis, personality traits and cognitive functioning are also of great importance for understanding the suicide phenomenon. About cognitive factors, we can group them into cognitive schemas of reality interpretation and underlying cognitive processes. On the other hand, different types of primary cognitive alterations are related to suicidal behavior, especially those resulting from changes in frontostriatal circuits. Among such cognitive mechanisms can be highlighted the attentional bias for environmental cues related to suicide, impulsive behavior, verbal fluency deficits, non-adaptive decision-making, and reduced planning skills. Attentional bias consists in the effect of thoughts and emotions, frequently not conscious, about the perception of environmental stimuli. Suicidal ideation and hopelessness can make the patient unable to find alternative solutions to their problems other than suicide, biasing their attention to environmental cues related to such behavior. Recent research efforts are directed to assess the possible use of attention bias as a therapeutic target in patients presenting suicide behavior. The relationship between impulsivity and suicide has been largely investigated over the last decades, and there is still controversy about the theme. Although there is strong evidence linking impulsivity to suicide attempts. Effective interventions address to reduce impulsivity in clinical populations at higher risk for suicide could help in the prevention. Deficits in problem-solving ability also seem to be distorted in patients who attempt suicide. Understanding cognitive changes in patients who attempt suicide open an important perspective in the approach of patients with mental disorders. Identifying cognitive deficits in these patients, along with personality traits, depressive symptoms, and suicidal cognitive schemas may indicate to the psychiatrist the need for emergency care. Behavioral and cognitive interventions have been associated with reductions in suicide ideation, as well as suicide attempts in different populations.
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The current considerations about complete suicides and suicide attempts in different cultures call the attention of professionals from different areas to this serious public health problem. It is estimated that almost 1 million people commit suicide per year worldwide. In Brazil, there are 32 complete suicides every day from which about 96.8% had some identifiable mental disorder.

Suicidology is the field of interdisciplinary knowledge that brings together professionals from different specialties to enable them to construct proposals of prevention and acute intervention from the integration of different levels of analysis. Considering the levels of analysis derived from the basic sciences, the search for biomarkers related to suicidal behavior points, for example, to the participation of neural systems associated to the modulation of responses to stressors (e.g., hypothalamic–pituitary–adrenal axis and the noradrenergic system of the locus coeruleus), neuroinflammatory mechanisms system (e.g., increased levels of interleukins 1 and 6 in the frontopolar cortex), and also the serotonergic hypofunction (1). On the other hand, considering the levels of macroscopic analysis studied by Sociology, the relationship between the individual and society has been considered since the first trials to understand the phenomenon. Durkheim’s classic works (2), for example, already predicted different types of suicide sociologically determined such as the anomic (suicidal behavior that happens because of the acute social chaos), fatalistic (suicide due to the lack of hope of overcoming oppression and of repression of individual freedom), altruistic (suicide motivated by an ideal that the subject considers him/herself as more important than his/her own life), and selfish (characterized by the chronicity of a weak bond between the person and the society).

More recently, integrative approaches have shown that the confluence of multiple biological and social factors modulate diverse psychopathologies and dysfunctional behaviors, such as suicidal behavior (3). Some of the results of the Dunedin longitudinal study clearly show that throughout life, biological vulnerability factors added to adverse social conditions increase the chance of ideation and suicide attempts (4). In this study, individuals who presented two copies of the short allele of this gene (related to a lower serotonergic function) and experienced more stressful situations presented a higher risk of showing ideation and suicide attempts. In this perspective, Brodsky (5), using the stress-diathesis model, suggests that adverse childhood experiences (e.g., family stress, abuse, and other types of violence) associated with biological characteristics (e.g., serotonergic hypofunction and HPA axis dysfunction) can create a vulnerability factor that, in adult life, in the face of stressful situations increases the risk of suicidal behavior. This, in its turn, involves self-aggression, suicidal preparation, the attempt and the act itself.

Considering the level of intermediate analysis, the one of individual differences, personality traits, and cognitive functioning, are also of great importance for understanding the suicidal phenomenon. For example, DeShong et al. (6) have demonstrated that personality traits can be considered important predictors of suicidal ideation. The results of this study indicate that high levels of neuroticism and low levels of extroversion are related to the current presence of suicidal ideation in a sample of university students. The authors also verified that high levels of neuroticism are positively and significantly correlated with two other personality traits that indicate the high risk for a suicide attempt: the perception of oneself as burdensomeness for the others (Perceived Burdensomeness) and the perception to be disconnected from society (Thwarted Belongingness). Moreover, the relationship between personality traits and the success of interventions has also been verified. For example, the extroversion trait seems to make the individual more sensitive to social support. In situations of low social support, extroversion tends to be significantly related to suicidal ideation (7).

COGNITION AND SUICIDE BEHAVIOR

In relation to cognitive factors, we can group them into cognitive schemas of reality interpretation and basic cognitive processes. Cognitive schemata of hopelessness (belief that the situation will not be resolved in the future) and intolerance to suffering are examples of interpretation patterns of reality in patients with suicidal ideation (8). On the other hand, different types of primary cognitive alterations are related to suicidal behavior, especially those resulting from changes in frontostriatal circuits (9). Among such cognitive mechanisms can be highlighted the attentional bias for environmental cues related to suicide, impulsive behavior, verbal fluency deficits, non-adaptive decision-making, and reduced planning skills.

Attentional bias consists in the effect of thoughts and emotions, frequently not conscious, about the perception of environmental stimuli. Attentional bias makes the individual to pay too much attention to specific environmental cues that are related to the psychiatric disorder he/she presents (10). According to Wenzel et al. (8), suicidal ideation and hopelessness can make the patient unable to find alternative solutions to their problems other than suicide, biasing their attention to environmental cues related to such behavior.

One of the most used tasks to evaluate attentional bias is the modified Stroop paradigm, involving processing of stimuli related to emotion. Stroop paradigms of an emotional nature usually require the patient to say, as quickly as possible, the name of the color with which certain words were written. These words may be neutral or have negative or positive emotional valence. In studies of attentional bias for suicide, neutral words, positive valence words, words with general negative valence, and words with negative valence related to suicide are generally used. As the patient processes more automatically read the word and give the desirable answer, that is, to name the color. Richard-Devantoy et al. (11) verified that patients with a history of suicide attempt perform poorly on emotional Stroop tasks when they have to process suicide-related words. Cha et al. (12), in a longitudinal study, found that the attentional bias for suicide-related stimuli is an important predictor of future attempts. In this study, the authors evaluated patients treated in the psychiatric emergency with a modified version of the Stroop test containing words with positive (e.g., happiness), negative (e.g., solitude), neutral valence (e.g., museum), and suicide related (e.g., death). Besides presenting a greater attention bias for words related to suicide, attentional bias was an important predictor of further attempts during the 6 months after the evaluation.

Bias in the processing of emotional information may also influence the way facial expressions are identified, even in individuals with subclinical depressive symptoms who have suicidal ideation. Maniglio et al. (13) verified, in a sample of subjects of the general population, that the presence of suicidal thoughts was related to the tendency to interpret neutral faces as they were expressing sadness.

Recent research efforts are directed to assess the possible use of attention bias as a therapeutic target in patients presenting suicide behavior. In a randomized control trial (RCT), a community sample of individuals who reported past month suicide ideation and inpatients admitted for suicide ideation or attempt were submitted to four training sessions of attentional bias modification (ABM) and their cognitive performance compared to a control group (14). The authors did not find significant differences between the groups even stratifying the analysis for severe suicide ideators. Possible reasons for the negative findings included number and duration of training sessions, lack of AMB efficacy for suicide-specific attentional bias, and type II error due to sample size (14). Other studies addressed the potential of AMB in alleviating clinical conditions that are known risk factors for suicide attempts. In a trial for testing the potential of ABM in reducing depressive symptoms in adolescents with depressive disorders, a major risk for suicidal behaviors (15), Yang et al. have compared active AMB intervention versus placebo ABM training (16). The former was associated with reduction on clinical-rated and self-reported depressive symptoms compared with the control group at 12-month follow-up assessment, as well as with higher remission rates (16). On the other hand, de Voogd et al., throughout a multi-center RCT with a non-clinical sample of adolescents, did not find significant differences regarding anxiety and depressive symptoms between intervention and control group (17). Insomnia, another clinical characteristic associated with suicidal behaviors (18, 19), was a target for ABM in a RCT by Lancee et al. (20). The results showed no evidence of efficacy for AMB in decreasing sleep symptoms problems, which may be related to the low level of attention bias at baseline (20). The discrepancy in the literature for the AMB as a potential therapeutic tool for treating suicidal thoughts as well as its risk factors, suggests that further studies exploring different protocols interventions and clinical sample characteristics should be performed.

The relationship between impulsivity and suicide has been largely investigated over the last decades and there is still controversy about the theme. Although there is strong evidence linking impulsivity to suicide attempts, and particularly to violent attempts [see, for example, Ref. (21)], Smith et al. (22) suggest that, if suicide is planned, the suicide behavior could not, in these cases, be explained by the impulsive tendency. Reyes-Tovilla et al. (23) verified important differences between people who attempt suicide in an inapposite way and those who premeditate the attempt. The second group tends to try in a more lethal way, has higher rates of comorbidity with alcoholism, and use cannabis besides having lower level of education. On the other hand, given the multidimensional nature of impulsivity, it is plausible to think that some specific types of impulsive manifestation would be more related to suicidal behavior. Thus, Malloy-Diniz et al. (24) and Neves et al. (25) verified that the impulsive and immediate decision-making is more related to the suicide attempts in bipolar patients. It is plausible to think here that even planned suicides could be understood by these results, yet planning would focus on the end of immediate suffering. These findings have been consistently replicated by other studies (11) showing that the decisional focus on psychiatric patients may be one of the risk factors for the suicide act.

Impulsivity can serve both as a moderator and mediator variable in the association between several diagnostic and clinical conditions with suicide ideation or attempts. Wang et al. (26) evaluated 162 patients with major depressive disorder and found that those with higher impulsivity, regardless depression severity, were more likely to present suicide ideation (26). In addition, specific neural circuits associated with impulsivity and aggression may mediate the lethality of suicidal behavior in patients with borderline personality disorder (27).

Thus, effective interventions address to reduce impulsivity in clinical populations at higher risk for suicide could help in the prevention. An internet-based psychoeducation approach was compared to a control group with no psychoeducation for the treatment of women with DSM-IV (28) criteria for borderline personality disorder. Among several others outcomes, the experimental group with psychoeducation showed significantly decrease in impulsivity scores (29). Thylstrup et al. (30) applied a different type of psychoeducational program for patients with substance use and antisocial personality disorder in a randomized trial. The Impulsive Lifestyle Counselling, with sessions that included linking “patients’ impulsive behaviors to the immediate consequences,” was associated with positive effects in reducing substance use behaviors, a major suicide risk factor (30, 31). Impulsivity was also decreased in a sample of high school students, an age group which suicide is the second main cause of dead (32), after a mindfulness training program (MTP). Ten weekly sessions of the MTP was associated with significantly reduction in cognitive, motor, and non-planning dimensions of impulsivity as compared to the control group (33).

As mentioned above, impulsive decision-making related to imediatistic focus regardless long-term consequences is frequently associated with suicide behavior. Oldershaw et al. (34) evaluated whether there was an association between improvements in decision-making and reduction on suicide ideation in adolescents with a history of self-harm, after a CBT treatment (34). According to the authors, the therapy has included elements with the aim of strength decision-making skills, measured in this study by the Iowa Gambling Task (IGT) (35). Despite improvements of IGT scores within the CBT group, changes in IGT scores did not correlate with suicide ideation (34).

Deficits in problem-solving ability also seem to be distorted in patients who attempt suicide. In particular, in situations of stress, problem-solving skills are important factors in minimizing the effect on mental health. In this perspective, Grover et al. (36) verified that deficits in problem-solving abilities in patients submitted to moderate and high situations of stress are related to suicidal behavior in adolescents. Khan et al. (37) found that university students who present productive strategies to manage stressful situations (work with the focus on the problem, maintaining optimism, seeking help and support from other people) and social support had lower chances to attempt suicide. In a study that evaluated the relationship between problem-solving skills and suicidal ideation in people who experienced childhood abuse, Kwok et al. (38) found that the rational style of problem-solving acts as a moderator in the relationship between abuse in childhood and suicide attempt in adulthood. Such association was described only in the women who participated in the study. The style of problem solving also seems to be related to suicidal behavior. Quinones et al. (39) found that patients who attempt suicide tend to present more passive strategies of solution of problems, that is, they are dependent on the action of other people, related to luck and chance or over time.

Cognitive-behavioral problem solving was compared to “treatment as usual” for several outcomes, including suicide ideation and attempts, in a sample of high-risk individuals, with positive findings, especially in short term (40). Cognitive therapy was also associated with a faster improvement in negative problem orientation among individuals with history of recent suicide attempt in another randomized controlled trial (41). Problem-solving therapy may be especially effective in older patients with depression and executive dysfunction. Gustavson et al. (42) reported lower frequency of reported suicide ideation in the experimental group in comparison to supportive therapy up to 36 weeks after treatment (42). At least part of the effectiveness of mindfulness-based interventions for suicide prevention has also been related by means of improvement in problem solving, as well as attentional dyscontrol and abnormal stress response (43). Thus, therapies with the aim of improve problem-solving abilities, especially active problem solving (39), should be considered in individuals at higher risk for suicide.

CONCLUSION

Evidences linking cognitive deficits and suicide behavior are consistent. Jollant et al. (9) group the main cognitive difficulties in people who attempt suicide in three categories that synthesize the above-mentioned findings and aggregate other described changes. The categories include

(1) Changes in the modulation and attribution of values to the experiences, which would involve an attentional and emotional biased response to environmental stimuli and less adaptive decisions in relation to the perception of environmental risks.

(2) Deficits in emotional and cognitive regulation including cognitive inflexibility, poor repertoire related to planning and problem solving, lowered verbal fluency affecting communicational ability.

(3) Behavioral facilitation in emotional contexts, characterized by impulsive response in situations of major stress and affective overload.

Moreover, cognitive deficits in psychiatric patients are important therapeutic targets, despite the paucity of intervention studies considering cognition as a therapeutic target in suicide patients, training self-regulatory processes, including decision-making skills, efficient problem solving, and impulse control present potential for clinical use in suicide prevention.

Behavioral and cognitive interventions has been associated with reductions on suicide ideation, as well as suicide attempts in different populations (1–4), probably by targeting different cognitive dysfunctions associated to suicide behaviors, in addition to anxiety and depressive symptoms. Thus, specific interventions toward these cognitive domains, such as attentional bias, impulsivity, problem solving, and decision-making, could help to maximize the efficacy of the available therapeutic options. Future studies are needed to evaluate the effectiveness of cognitive training for this purpose.

AUTHOR CONTRIBUTIONS

All authors listed have made substantial, direct, and intellectual contribution to the work and approved it for publication.

FUNDING

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

REFERENCES

1. Oquendo MA, Sullivan GM, Sudol K, Baca-Garcia E, Stanley BH, Sublette ME, et al. Toward a biosignature for suicide. Am J Psychiatry (2014) 171(12):1259–77. doi:10.1176/appi.ajp.2014.14020194

2. Durkheim E. Le suicide: Étude de sociologie. Paris: Felix Alcan (1897).

3. Turecki G, Ota VK, Belangero SI, Jackowski A, Kaufman J. Early life adversity, genomic plasticity, and psychopathology. Lancet Psychiatry (2014) 2:461–6. doi:10.1016/S2215-0366(14)00022-4

4. Caspi A, Sugden K, Moffitt TE, Taylor A, Craig IW, Harrington HL, et al. Influence of life stress on depression: moderation by a polymorphism in the 5-HTT gene. Science (2003) 301(5631):386–9. doi:10.1126/science.1083968

5. Brodsky BS. Early childhood environment and genetic interactions: the diathesis for suicidal behavior. Curr Psychiatry Rep (2016) 18:86. doi:10.1007/s11920-016-0716-z

6. DeShong HL, Tucker RP, O’Keefe VM, Mullins-Sweatt SN, Wingate LR. Five factor model traits as a predictor of suicide ideation and interpersonal suicide risk in a college sample. Psychiatry Res (2015) 226(1):217–23. doi:10.1016/j.psychres.2015.01.002

7. Ayub N. Predicting suicide ideation through intrapersonal and interpersonal factors: the interplay of big-five personality traits and social support. Personal Ment Health (2015) 9(4):308–18. doi:10.1002/pmh.1301

8. Wenzel A, Brown GK, Beck AT. Cognitive Therapy for Suicidal Patients: Scientific and Clinical Applications. Washington: American Psychological Association (2015).

9. Jollant F, Lawrence NL, Olié E, Guillaume S, Courtet P. The suicidal mind and brain: a review of neuropsychological and neuroimaging studies. World J Biol Psychiatry (2011) 12(5):319–39. doi:10.3109/15622975.2011.556200

10. Aspen V, Darcy A, Lock J. A review of attention biases in women with eating disorders. Cogn Emot (2013) 27(5):820–38. doi:10.1080/02699931.2012.749777

11. Richard-Devantoy S, Turecki G, Jollant F. Neurobiology of elderly suicide. Arch Suicide Res (2016) 20(3):291–313. doi:10.1080/13811118.2015.1048397

12. Cha CB, Najmi S, Park JM, Finn CT, Nock MK. Attentional bias toward suicide-related stimuli predicts suicidal behavior. J Abnorm Psychol (2010) 119(3):616–22. doi:10.1037/a0019710

13. Maniglio R, Gusciglio F, Lofrese V, Belvederi MM, Tamburello A, Innamorati M. Biased processing of neutral facial expressions is associated with depressive symptoms and suicide ideation in individuals at risk for major depression due to affective temperaments. Compr Psychiatry (2014) 55(3):518–25. doi:10.1016/j.comppsych.2013.10.008

14. Cha CB, Najmi S, Amir N, Matthews JD, Deming CA, Glenn JJ, et al. Testing the efficacy of attention bias modification for suicidal thoughts: findings from two experiments. Arch Suicide Res (2017) 21(1):33–51. doi:10.1080/13811118.2016

15. Bertolote JM, Fleischmann A. Suicide and psychiatric diagnosis: a worldwide perspective. World Psychiatry (2002) 1(3):181–5.

16. Yang W, Zhang JX, Ding Z, Xiao L. Attention bias modification treatment for adolescents with major depression: a randomized controlled trial. J Am Acad Child Adolesc Psychiatry (2016) 55(3):208–18e2. doi:10.1016/j.jaac.2015.12.005

17. de Voogd EL, Wiers RW, Prins PJ, de Jong PJ, Boendermaker WJ, Zwitser RJ, et al. Online attentional bias modification training targeting anxiety and depression in unselected adolescents: short- and long-term effects of a randomized controlled trial. Behav Res Ther (2016) 87:11–22. doi:10.1016/j.brat.2016.08.018

18. Pigeon WR, Pinquart M, Conner K. Meta-analysis of sleep disturbance and suicidal thoughts and behaviors. J Clin Psychiatry (2012) 73(9):e1160–7. doi:10.4088/JCP.11r07586

19. Bernert RA, Kim JS, Iwata NG, Perlis ML. Sleep disturbances as an evidence-based suicide risk factor. Curr Psychiatry Rep (2015) 17(3):554. doi:10.1007/s11920-015-0554-4

20. Lancee J, Yasiney SL, Brendel RS, Boffo M, Clarke PJF, Salemink E. Attentional bias modification training for insomnia: a double-blind placebo controlled randomized trial. PLoS One (2017) 12(4):e0174531. doi:10.1371/journal.pone.0174531

21. Swann AC, Dougherty DM, Pazzaglia PJ, Pham M, Steinberg JL, Moeller FG. Increased impulsivity associated with severity of suicide attempt history in patients with bipolar disorder. Am J Psychiatry (2005) 2(9):1680–7. doi:10.1176/appi.ajp.162.9.1680

22. Smith AR, Witte TK, Teale NE, King SL, Bender TW, Joiner TE. Revisiting impulsivity in suicide. Behav Sci Law (2008) 26(6):779–97. doi:10.1002/bsl.848

23. Reyes-Tovilla JE, Hernández Yánez HD, Peralta-Jiménez Y, Rámon-Frías T, Juárez-Rojop I, Pool-García S, et al. Differences between patients that made an impulsive or premeditated suicide attempt in a Mexican population. Int J Psychiatry Med (2015) 49(1):63–74. doi:10.2190/PM.49.1.e

24. Malloy-Diniz LF, Neve FS, Abrantes SS, Fuentes D, Corrêa H. Suicide behavior and neuropsychological assessment of type I bipolar patients. J Affect Disord (2009) 112(1–3):231–6. doi:10.1016/j.jad.2008.03.019

25. Neves FS, Malloy-Diniz LF, Romano-Silva MA, Aguiar GC, Matos LO, Correa H. Is the serotonin transporter polymorphism (5-HTTPLR) a potential marker for suicidal behavior in bipolar disorder patients? J Affect Disord (2010) 125(1–3):98–102. doi:10.1016/j.jad.2009.12.026

26. Wang YY, Jiang NZ, Cheung EFC, Sun HW, Chan RCK. Role of depression severity and impulsivity in the relationship between hopelessness and suicidal ideation in patients with major depressive disorder. J Affect Disord (2015) 183:83–9. doi:10.1016/j.jad.2015.05.001

27. Soloff P, White R, Diwadkar VA. Impulsivity, aggression and brain structure in high and low lethality suicide attempters with borderline personality disorder. Psychiatry Res (2014) 222(3):131–9. doi:10.1016/j.pscychresns.2014.02.006

28. American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 4th ed. Washington, DC: American Psychiatric Association (2000).

29. Zanarini MC, Conkey LC, Temes CM, Fitzmaurice GM. Randomized controlled trial of web-based psychoeducation for women with borderline personality disorder. J Clin Psychiatry (in press). doi:10.4088/JCP.16m11153

30. Thylstrup B, Schroder S, Hesse M. Psycho-education for substance use and antisocial personality disorder: a randomized trial. BMC Psychiatry (2015) 15:283. doi:10.1186/s12888-015-0661-0

31. Suominen K, Isometsa E, Haukka J, Lonnqvist J. Substance use and male gender as risk factors for deaths and suicide – a 5-year follow-up study after deliberate self-harm. Soc Psychiatry Psychiatr Epidemiol (2004) 39(9):720–4. doi:10.1007/s00127-004-0796-7

32. Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V, et al. Global and regional mortality from 235 causes of death for 20 age groups in 1990 and 2010: a systematic analysis for the global burden of disease study 2010. Lancet (2012) 380(9859):2095–128. doi:10.1016/S0140-6736(12)61728-0

33. Franco C, Amutio A, Lopez-Gonzalez L, Oriol X, Martinez-Taboada C. Effect of a mindfulness training program on the impulsivity and aggression levels of adolescents with behavioral problems in the classroom. Front Psychol (2016) 7:1385. doi:10.3389/fpsyg.2016.01385

34. Oldershaw A, Simic M, Grima E, Jollant F, Richards C, Taylor L, et al. The effect of cognitive behavior therapy on decision making in adolescents who self-harm: a pilot study. Suicide Life Threat Behav (2012) 42(3):255–65. doi:10.1111/j.1943-278X.2012.0087.x

35. Bechara A, Damasio AR, Damasio H, Anderson SW. Insensitivity to future consequences following damage to human prefrontal cortex. Cognition (1994) 50(1–3):7–15. doi:10.1016/0010-0277(94)90018-3

36. Grover K, Green K, Pettit J, Monteith L, Garza M, Venta A. Problem Solving moderates the effects of life event stress and chronic stress on suicidal behaviors in adolescence. J Clin Psychol (2009) 65(12):1281–90. doi:10.1002/jclp.20632

37. Khan A, Hamdan AR, Ahmad R, Mustaffa MS, Mahalle S. Problem-solving coping and social support as mediators of academic stress and suicidal ideation among Malaysian and Indian adolescents. Community Ment Health J (2016) 52(2):245–50. doi:10.1007/s10597-015-9937-6

38. Kwok SYL, Yeung JWK, Low AYT, Lo HHM, Tam CHL. The roles of emotional competence and social problem-solving in the relationship between physical abuse and adolescent suicidal ideation in China. Child Abuse Negl (2015) 44(6):117–29. doi:10.1016/j.chiabu.2015.03.020

39. Quinones V, Jurska J, Fener E, Miranda R. Active and passive problem solving: moderating role in the relation between depressive symptoms and future suicidal ideation varies by suicide attempt history. J Clin Psychol (2015) 71(4):402–12. doi:10.1002/jclp.22155

40. Salkovskis PM, Atha C, Storer D. Cognitive-behavioural problem solving in the treatment of patients who repeatedly attempt suicide. A controlled trial. Br J Psychiatry (1990) 157:871–6. doi:10.1192/bjp.157.6.871

41. Ghahramanlou-Holloway M, Bhar SS, Brown GK, Olsen C, Beck AT. Changes in problem-solving appraisal after cognitive therapy for the prevention of suicide. Psychol Med (2012) 42(6):1185–93. doi:10.1017/S0033291711002169

42. Gustavson KA, Alexopoulos GS, Niu GC, McCulloch C, Meade T, Arean PA. Problem-solving therapy reduces suicidal ideation in depressed older adults with executive dysfunction. Am J Geriatr Psychiatry (2016) 24(1):11–7. doi:10.1016/j.jagp.2015.07.010

43. Chesin M, Interian A, Kline A, Benjamin-Phillips C, Latorre M, Stanley B. Reviewing mindfulness-based interventions for suicidal behavior. Arch Suicide Res (2016) 20(4):507–27. doi:10.1080/13811118.2016.1162244

Conflict of Interest Statement: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2018 da Silva, Malloy-Diniz, Garcia, Figueiredo, Figueiredo, Diaz and Palha. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.







	
	ORIGINAL RESEARCH
published: 13 March 2019
doi: 10.3389/fpsyt.2019.00111





[image: image2]

Epidemiology of Suicidal Behavior in Malaga (Spain): An Approach From the Prehospital Emergency Service


Berta Moreno-Küstner1,2*, José del Campo-Ávila3, Ana Ruíz-Ibáñez1,2, Ana I. Martínez-García4, Serafina Castro-Zamudio1,2, Gonzalo Ramos-Jiménez3 and José Guzmán-Parra2,5


1Departamento de Personalidad, Evaluación y Tratamiento Psicológico, Universidad de Málaga, Málaga, Spain

2Grupo Andaluz de Investigación Psicosocial (GAP) (CTS-945), Instituto de Biomedicina de Málaga (IBIMA), Málaga, Spain

3Departamento de Lenguajes y Ciencias de la Computación, Universidad de Málaga, Málaga, Spain

4Unidad de Gestión Clínica del Dispositivo de Cuidados Críticos y Urgencias del Distrito Sanitario Málaga-Coín-Guadalhorce, Málaga, Spain

5Unidad de Salud Mental del Hospital Regional Universitario de Málaga, Málaga, Spain

Edited by:
Drozdstoy Stoyanov Stoyanov, Plovdiv Medical University, Bulgaria

Reviewed by:
Vladimir Venkov Nakov, National Center of Public Health and Analyses, Bulgaria
 Raz Gross, Sheba Medical Center, Israel
 Carolina Lagares-Franco, Universidad de Cádiz, Spain

* Correspondence: Berta Moreno-Küstner, bertamk@uma.es

Specialty section: This article was submitted to Psychopathology, a section of the journal Frontiers in Psychiatry

Received: 14 May 2018
 Accepted: 14 February 2019
 Published: 13 March 2019

Citation: Moreno-Küstner B, del Campo-Ávila J, Ruíz-Ibáñez A, Martínez-García AI, Castro-Zamudio S, Ramos-Jiménez G and Guzmán-Parra J (2019) Epidemiology of Suicidal Behavior in Malaga (Spain): An Approach From the Prehospital Emergency Service. Front. Psychiatry 10:111. doi: 10.3389/fpsyt.2019.00111



Objective: This study aims to analyse the number and characteristics of calls made to the Málaga Prehospital Emergency Service (PES) for suicidal behavior based on sociodemographic, temporal, and health care variables.

Method: This is a retrospective, descriptive study that records all calls made to the PES due to suicidal behavior (suicide attempts and completed suicides) in 2014. Sociodemographic variables (age, sex, and health district), variables related to the calls (time-slot, degree of sunlight, type of day, month, season of the year, prioritization, and number of resources mobilized) were extracted from these calls. The number of cases and percentages were presented for the qualitative variables. The rates per 100,000 were calculated by sex and health district and presented with the corresponding 95% confidence interval (CI).

Results: Of the total valid calls to PES (n = 181,824), 1,728 calls were made due to suicidal behavior (0.9%). The mean age was 43.21 (±18) years, 57.4% were women, and the rate was 112.1 per 100,000 inhabitants. The calls due to suicidal behavior were in the younger-middle age segment, in the time-slot between 16 and 23 h and during daylight hours, on bank holidays, in spring and summer in comparison with winter, and with a peak of calls in August. The majority of these calls were classified as undelayable emergencies and mobilized one health resource.

Conclusions: Prehospital emergency services are the first contact to the sanitary services of persons or families with suicide attempts. This information should be a priority to offer a complete overview of the suicide behavior.

Keywords: prehospital emergency services, suicide, suicide attempt, epidemiology, suicidal behavior, risk factors

INTRODUCTION

The World Health Organization (WHO) recognizes suicide as a public health priority (1). Approximately 800,000 people commit suicide worldwide each year, resulting in an overall mortality rate of 16 per 100,000 inhabitants and with the number of suicides in an ever-increasing rise (2). In 2014, the suicide rate was 11.25 per 100,000 inhabitants in Europe (3) and 9.5 per 100,000 inhabitants in Spain (4). Suicide is the leading external cause of death in men (5). The southern Spanish region of Andalusia also recorded a suicide rate of 9.34 per 100,000 inhabitants in 2014 (6).

However, these figures do not include suicide attempts that did not actually result in death. A previous suicide attempt is the most important and predictive risk factor for suicide as indicated by Bostwick et al. (7), who estimated that people with a history of self-injury were 25 times more likely to commit suicide than others. Moreover, it has been estimated that for every completed suicide, there are 20 previous attempts, so identifying and following up on these events should be critical for suicide prevention (2). In Andalusia (Spain), suicide attempts have increased following the economic recession that began in 2008 (8).

Considering the importance of identifying suicide attempts and related behavior, more studies should be conducted in the health services, specifically in emergency services, both in hospital and prehospital services, as these are the first places where the person arrives, and much information can be collected on suicide attempts and related behavior. Hence, there is increased importance acquired by pre-hospital emergencies. In an emergency service in the Spanish region of Galicia, Vázquez-Lima et al. (9) found that previous suicide attempts were present in almost half of the patients who completed suicide, a finding that coincides with subsequent studies (10, 11).

Given the results from previous studies in the same research area, we consider it of utmost interest to continue analyzing and updating information where differential characteristics were found in the calls made to the Malaga Prehospital Emergency Service (PES) due to suicidal behavior (12, 13).

The present research aims to study the number and characteristics of calls made to the Malaga PES due to suicidal behavior (including threats, attempts, and completed suicide) by reviewing records of the public emergency healthcare database.

METHODS

Study Design

The research consists of a descriptive, observational, and cross-sectional study of the calls made to the PES due to suicidal behavior in the province of Malaga during 2014. The population of the Malaga province at the time was roughly 1,541,831 inhabitants. The study met the ethical criteria for research and was approved by the Malaga Ethics and Research Committee.

Sources of Information and Selection of Records

The information recorded in the computerized database of the Malaga Urgencies and Emergency Coordination Centre (UECC), including the calls made to the PES (number 061 or 112) of this province was considered to carry out this study. The procedure followed by the Malaga UECC is that once the telephone call has been made, the operator and unit doctor record all information on the event to choose the best-suited resource (ambulance, helicopter, etc.) according to the reason and priority of the call. If deemed necessary, a medical team will travel to the scene to attend to the person calling for service.

In the process of selecting the cases to be included in this study, the following information collected at three different levels was considered: (1) the type of call according to the UECC classification given by the operator or coordinator doctor at the time of the call, (2) the “Clinical Judgement” offered by the health professionals attending the patient at the scene, and (3) the type of outcome when the PES team arrives at the scene. These three levels are:

1) The classification made by the UECC operator consists of 14 categories (Table 1). Within these, the category called psychiatric calls includes elements such as nervousness, incoherence/confusion, opposition, sadness, violence, and anxiety, among others. Calls recorded in this category related to suicidal behavior (such as self-injury and suicidal tendency, suicidal thoughts, suicide threat, and suicide) were included in the suicidal behavior category (Table 1).

2) Concerning information regarding “Clinical Judgement,” the calls whose International Classification of Diseases (ICD-9) codes were related to suicidal behavior were selected. These codes were V62.84, including those referring to suicidal ideation, and codes from E950 to E959, referring to suicide and self-inflicted injuries. These codes are listed in Table 1.

3) Finally, cases where the PES team directly visit the site and the outcome was fatal (exitus) were selected.


Table 1. Classification of the Urgencies and Emergencies Coordinating Center of Malaga and classification of suicidal behaviors according to the International Classification of Diseases (ICD-9).
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Study Variables

The outcomes of suicidal behavior include self-injury and suicidal tendency, suicidal thoughts, suicide threat, and consummated suicide (or exitus).

The variables considered for users were sex (female/male) and age (categorized in intervals: 0–17, 18–29, 30–44, 45–59, 60–75, and 75+). The health district in which the person calling the service lives was also analyzed (Ronda, Antequera, Axarquía, Coín-Guadalhorce, Costa del Sol, or Malaga city).

The temporal variables of the calls were: time-slot (from 0:00 to 7:59, 8:00 to 15:59, or 16:00 to 23:59), degree of sunlight (sunrise or sunset), type of day (working days or bank holidays), month of the year, and seasonal distribution (winter, autumn, spring, or summer).

Finally, health care information was analyzed according to the prioritization of the call, from highest to lowest priority (4: emergency, 3: undelayable emergency, 2: delayable emergency, or 1: not urgent) and the number of resources mobilized (one or more), where the mobilized resource is understood to be the intervention of an ambulance.

Statistical Analysis

Rates were calculated based on the total population of the province of Málaga and by health district and presented by 100,000 inhabitants. The reference population was provided by the Andalusian Health Service relating to the health cards of 2014 distributed by health district in the province of Malaga. Rates were calculated using the direct method and the confidence interval:
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where t = gross rate, n = number of cases, and N = person-years.

The following formula was used to calculate the confidence intervals:
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where t = gross rate and N = person-years.

The arithmetic mean and standard deviation (SD) were used to describe the quantitative variables. Qualitative variables were expressed with the number of cases and percentage. For percentages, the confident intervals were built using bootstrapping (1,000 samples). All confident intervals were at 95%. The SPSS statistical package (version 17) and Excel were used in a Windows operating system.

RESULTS

The analyzed database consisted of 299,405 calls. For this study, calls unrelated to health (those that did not involve assistance to people with health needs; n = 56,273) and those not classified in any specific category by the UECC (n = 30,198) were eliminated from the sample. The database was also subject to a quality control process in which duplicate records (records that matched the identification number, date, and time) and registry errors (n = 31,110) were eliminated from the sample.

Of the 181,824 valid calls to the PES in the Malaga province, 1,728 (0.9%) were due to suicidal behavior. Further information on the sample selection process is shown in Figure 1.


[image: image]

FIGURE 1. Flow chart of the study sample selection process.



With respect to sociodemographic variables, the mean age of people with suicidal behavior was 43.21 (SD = 18.26). The 30–44 age group proved to make the most calls due to suicidal behavior, followed by the 45–59 group (Table 2). Women made 1.3 times more calls than men (56.5% [95% CI: 54.2 to 58.7] vs. 43.5% [95%CI: 41.3 to 45.8]).


Table 2. Distribution of the suicidal behavior calls made to the Prehospital Emergency Service according to age and sex.
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The rate of suicidal behavior calls made to the Malaga PES in 2014 was 112.07 per 100,000 inhabitants. Regarding health districts of residence, Malaga city recorded the highest total suicide rate (121.70 per 100,000 inhabitants), and Ronda had the lowest rate (94.62 per 100,000 inhabitants; Table 3). There were no statistically significant differences between the different regions regarding suicide rate. When comparing rates by sex, there was a higher overall rate in women (118.88 per 100,000 inhabitants) compared to men (96.29 per 100,000 inhabitants; p < 0.05) with a ratio of 1.2.


Table 3. Distribution of the suicidal behavior calls made to the Prehospital Emergency Service by health district.
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Regarding the temporality variables of suicidal behavior calls (Table 4), more calls were made for suicidal behavior in the timeslot between 16:00 and 23:59 (48.1%). Considering the solar calendar, more calls were made at sunrise (57.3%) than at sunset. Regarding the months, there were more calls in the month of August compared to January and February and more in October compared to February (p < 0.05). There was a higher percentage of calls in the spring and summer compared to winter (p < 0.05).


Table 4. Distribution of suicidal behavior calls made to Prehospital Emergency Service by temporal and care variables.
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The mean number of calls due to suicidal behavior on bank holidays and working days was calculated based on the number of calls in each case. There were 300 working days and 65 bank holidays in 2014, and the average number of calls on bank holidays was 8.69, but on working days it was 3.87.

Finally, regarding care information about the functioning of PES, it was noted that 89.1% of calls were classified as undelayable emergencies (priority level 3), while 0.3% were classified as not urgent (priority level 1). In terms of the number of resources mobilized (ambulances), 97% used one resource and 3% used more than one resource.

DISCUSSION

The main result of this study is that calls made to the PES due to suicidal behavior in the province of Malaga accounted for 0.9% of all calls (n = 1,728) and presented a suicide behavior rate of 112.07 per 100,000 inhabitants. Our figure is higher (0.8%) than that reported by Jiménez-Hernández et al. (13) in the same area in 2008. A possible explanation for the increase in this figure is that in the Jiménez-Hernández et al. study, they selected only calls classified by the operator as suicidal behavior, while in our study, we also selected the calls classified by the sanitary staff who attended the caller in situ and indicated a clinical judgement of ICD-9 code of suicidal behavior. Comparing our results with studies that used information from PES, the suicide behavior rate we obtained (112.07 per 100,000 inhabitants) in our region was higher than those found in other parts of Spain [76.1 per 100,000 inhabitants found by Vázquez-Lima et al. (9)]. A recent study developed by Mejías et al. (14) offered a figure of 34.7 per 100,000 inhabitants in the whole region of Andalusia, and it presented the highest rate in the province of Malaga (60.0 per 100,000 inhabitants). An explanation for our high results, which are nearly double those found by Mejías et al. (14), is that they have included only calls automatically labeled with the code X84 (intentional self-harm by unspecified means) of the ICD-10, while this code was not used automatically in Malaga in 2014, so we included all calls with terms related to suicidal behavior such as self-injury, suicidal tendency, suicidal thoughts, and suicide threat. This comparison must be made with caution and awareness that we were very inclusive in order to detect as many cases of suicide attempt as possible. However, in USA a study found a rate between 163.1 and 173.8 per 100,000 (15) which were higher in comparison with the results of this study.

Suicidal behavior in our study was higher in women (56.5%) than in men. The same trend was also found in other studies in the literature in which women used emergency services more frequently due to suicidal behavior or suicidal ideation (9, 14, 16, 17). The average age of our sample (43.2 years) is similar to previous studies (14–16) but higher than that of Vázquez-Lima et al. (9). In line with previous studies (12, 13), differences according to age were found with more suicide calls being made by people between the ages of 30 and 44 and between 45 and 59.

Regarding the time interval, our study shows an increase in suicide attempts in the time slot between 16:00 and 23:59, which is in accordance with other studies (14, 16). Doganay et al. (18) also found that suicide attempts were more frequent between 18:00 and 21:00 in men and between 15:00 and 18:00 in women,. Incidentally, we also found an increase in suicidal calls at sunrise (57.3%).

We further observed that there were proportionally more calls on bank holidays than on working days, as noted by Mejías et al. (14). However, there is an inconsistency of results in most of the publications in terms of distribution by months and of the year (9, 13, 16), and homogeneous behavior has not been found. Our results offer a higher frequency of suicide behavior calls during the summer, as observed in previous studies (14, 15, 19, 20). Our findings corroborate the temporal distribution of the current body of knowledge in the field.

As for the priority level, a high percentage of calls were classified as urgent and non-deferrable (89.1%), which is to say priority level 3 (the maximum being level 4), due to the severity of these calls and the danger of the emergency being fatal in accordance with figures reported by Mejías et al. (14) for all of Andalusia. Finally, a higher proportion of calls mobilizing one health resource was found with its implicit economic cost. This result was similar to that of Jiménez-Hernández et al. (13), who asserted that most suicidal behavior emergencies entailed a high economic cost because they mobilized one ambulance.

In conclusion, the results suggest that people who made suicidal behavior calls to the PES in Malaga were in the younger-middle age segment, more frequently women, both sexes called more frequently in the time-slot between 16:00 and 23:59 and during the daylight hours, there were more calls due to suicidal behavior on bank holidays than working days, and there were more calls in spring and summer than in winter with a peak of calls in August. In addition, the clear majority of these calls were classified as priority level 3 (non-deferrable emergencies) and frequently mobilized one health resource.

Limitations

Several limitations must be highlighted in this study. The most significant limitation relates to the problems arising from the cross-sectional study design. A second limitation is the scarcity of validated clinical information recorded by emergency health personnel, as there is a possibility that some suicide attempts might not have been included in the sample due to coding errors on the part of the operator. An example could be cataloging a call as drug intoxication even though the person might actually be attempting suicide. In this case, this call would not have been included in the analysis. However, although this is a considerable limitation, the study also has the advantage that the data analyzed were collected from daily clinical practice in the prehospital emergency service and correspond to all calls made in the province of Malaga. It can, therefore, be considered that these data accurately represent the calls made to the PES in this province.

Another significant limitation of our study has to do with the Malaga UECC's classification system, which does not follow an international classification method, and there are no homogeneous registration methods for suicide attempts. Therefore, the data obtained should be compared with caution with those of other communities or international studies. Regarding the comparison between different regions of Malaga, the small populations compared increase the probability of type II errors. Finally, inter-rater reliability between UECC operators is not reported and could be an important issue for estimating the rate of behavior suicide calls. However, one of our main strengths is that this study is closer to the real number of calls made to the PES due to suicidal behavior.

CONCLUSION

Research studies based on pre-hospital clinical databases are very scarce. As pre-hospital services are the first contact to the sanitary services of persons or families with suicidal behavior, this information should be a priority in order to offer a complete overview of the suicide behavior, as it is closely related to suicide completion. As Málaga presents a higher rate of suicide attempts compared with other parts of Spain, further investigations are needed in this province in order to find possible explanations for these findings.
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This study analyzed the mediation effect of a suicidal attitude from regulatory emotional self-efficacy to core self-evaluation. A measurement study was conducted among 438 college students using the Regulatory Emotional Self-Efficacy Scale, the Core Self-Evaluation Scale, and the Suicide Attitude Questionnaire. Results from the plug-in process in SPSS and the bootstrap method showed that the attitude toward suicidal behavior and the attitude toward family members of an individual who has committed suicide played a double-mediation role, from perceived self-efficacy in managing happiness to core self-evaluation. The results also showed that the attitude toward a person who committed suicide or attempted suicide played a mediation effect from perceived self-efficacy in managing curiousness to core self-evaluation. This research has great significance for improving the understanding of college students’ sense of happiness and prevention for self-evaluation.
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INTRODUCTION

Suicide College Students

Suicide in college students is one of the most important aspects of mental health education for college students. Suicidal ideation in college students can be discussed with respect to the following two aspects: college students’ suicide behavior and suicidal attitude. However, suicidal attitude is a more important psychological factor. On the one hand, in social environments, each individual may have suicidal attitude under the influence of various negative stimulations and frustrations. Suicidal ideation occurs primarily at the cognitive level for most people and is not the leading cause of suicidal behavior. On the other hand, suicidal attitude may include the attitude of an individual that is inclined to commit suicide or the attitude of an individual that is not inclined to commit suicide. However, suicidal attitude also includes attitudes toward people who commit suicide, people who are in the environment around the individual, and related social attributes Because family and friends are also important factors affecting a suicide attempt (Frey et al., 2016).

Suicide in college students is due to academic anxiety, interpersonal difficulties, physical health, and other factors (Seiden, 1966). Body image can predict depression, depression can predict alcohol use, and alcohol use can predict proneness to suicide (Lamis et al., 2010). The Anderson–Darling test is an effective tool to identify suicide clustering (MacKenzie, 2013). However, we are more concerned about the significance of college students’ suicidal attitude, rather than the suicide itself. Compared with the intervention of college students’ suicidal behavior, the improvement of college students’ suicide attitude has a more positive, early preventive effect. The studies on college students’ suicidal attitude are important not only for suicide but also for healthy college students.

College students have permissive attitudes about suicidal behavior (Li and Phillips, 2010). After adjusting for reflection and hopelessness, brooding and suicidal ideation are closely linked (Cheref et al., 2015). An ideator with poor problem solving holds a certain attitude about suicide behavior (McAuliffe et al., 2003).

Perceived Self-Efficacy in Managing Happiness, Suicidal Attitude, and Core Self-Evaluation

Perceived self-efficacy in managing happiness refers to individual efficiency in coping with success or positive events embodied in positive emotions (Zhao et al., 2013). Related studies found that psychological elastic impact core self-evaluation (Zeng et al., 2014). Studies have found that core self-evaluation at a high level and emotion regulation ability at a high level were closely related (Kacmar et al., 2009). In addition, Judge thinks that self-efficacy affects core self-evaluation (Judge and Hurst, 2007). As mentioned earlier, perceived self-efficacy in managing happiness was a combination of the effects of self-efficacy and optimism. Therefore, perceived self-efficacy in managing happiness may affect core self-evaluation. The study put forward H1 as follows: the perceived self-efficacy in managing the happiness of college students has a significant effect on core self-evaluation.

Do suicidal attitudes, which are important in relation to people’s outlook on life, play an indirect role for perceived self-efficacy in managing happiness? Suicide is the third largest factor of death for college students. Fear/anxiety and suicide attempts or self-injury are closely related (Mitchell et al., 2014). Depression significantly affects suicidal ideation (Westefeld and Furr, 1987; Furr et al., 2001; Mackenzie et al., 2011). At the same time, perceived burdensomeness can predict suicidal ideation (Wong et al., 2011). Fear/anxiety, depression, and burdensomeness belong to the category of mood. However, self-efficacy indirectly influences suicidal ideation through optimism (You and Chen, 2012). Optimism leads to low depressive symptoms or hopelessness and suicidal ideation (Bryan et al., 2013; Chang et al., 2017). In addition, there are studies that make it clear that optimism can reduce suicide risk for college students (Hirsch et al., 2007). From the perspective of psychological experience, does perceived self-efficacy in managing happiness with a combination of self-efficacy and optimism affect suicidal attitude? Suicidal ideation is partly affected by individual emotional distress, and regulatory emotional self-efficacy serves as an important aspect of emotional control related to the effects of individual suicide or attitude. Normally, the mental flexibility of an individual with a suicide identity is poor.

As a carrier of the characteristics, suicidal attitude may affect a person’s overall core self-evaluation. The suicide attitude connected with one’s life outlook is involved in the philosophy of life. The suicide attitude has an important influence on one’s overall self-analysis. In a study of suicidal attitude, the researchers focused on attitudes toward suicide. At the same time, the family caregivers (such as family members of suicide) are an important link to reduce the number of suicides (Chiang et al., 2015). The study put forward H2 and H3 as follows. H2: the perceived self-efficacy in managing the happiness of college students indirectly affects core self-evaluation through the attitude for suicidal behavior; H3: the perceived self-efficacy in managing the happiness of college students indirectly affects core self-evaluation through attitude to family members of suicide.

Perceived Self-Efficacy in Managing Curiousness and Suicidal Attitude

Curiosity and anxiety can be regarded as two kinds of reverse drive and emotional state. The interaction of curiosity and anxiety affect the individual’s attitude and behavior (Spielberger and Starr, 1994). Particularly, interpersonal curiosity is better. For an individual of high interpersonal curiosity, it is easier to understand social behavior. In social activities, an individual showing quality curiosity has more positive emotions, creating a more positive and close social experience (Kashdan et al., 2011). An individual with poor control over interpersonal curiosity may eventually exhibit deviant behavior. So, from the perspective of interpersonal environment, perceived self-efficacy in managing curiousness may affect suicidal attitude, particularly the suicidal attitude toward the person who committed suicide or attempted suicide. The study put forward H4 as follows: the perceived self-efficacy in managing the curiosity of college students indirectly affects core self-evaluation through the suicidal attitude toward a person who committed suicide or attempted suicide.

Some people have affirmatory suicidal attitude, but few people display suicidal behavior. An attitude toward suicide might affect the person’s overall perception and self-evaluation. Happiness is one of the important indicators of modern social development. This study has important significance for improving the understanding of college students’ sense of happiness and prevention for self-evaluation.

MATERIALS AND METHODS

Participants

The participants included 450 university students from Anhui province and Hebei province. All participating universities had cases of suicide or attempted suicide in the past year. The participants completed the informed consent form and the basic information form. The study was approved by the academic and ethics committee of school of education in Hebei University. The number of students who completed the recycling questionnaire was 441, and the recovery rate was 97.33%. After excluding invalid questionnaires, the number of participants was 438, and the effective rate was 99.32%. The participants included 128 boys and 310 girls, and 124 student cadres and 314 non-student cadres.

Measures

Regulatory Emotional Self-Efficacy (RESE) Scale

We used the RESE Scale of Chinese college students (Zhao et al., 2013). This scale included 42 items, using a 5-point scoring method. The RESE scale of Chinese university students consists of seven factors, including perceived self-efficacy in managing inferiority, happiness, jealousy, horror/fear, confidence, curiosity, and reliance. The total internal consistency coefficient is 0.913 in this test.

Suicide Attitude Questionnaire

This study uses the Suicide Attitude Questionnaire (Xiao et al., 1999). This scale includes 29 items and uses a 5-point scoring method. The scale is divided into four factors, namely, attitude toward suicide behavior (F1), attitude toward a person who committed suicide or attempted suicide (F2), attitude toward family members of an individual who has committed suicide (F3), and attitude toward euthanasia (F4). The total internal consistency coefficient is 0.647 in this test.

Core Self-Evaluation Scale

This study used the Chinese version of the Revised Core Self-Evaluation Scale (Du et al., 2012). This scale included 10 items and used a 5-point scoring method. The scale is only one factor. The internal consistency coefficient is 0.719 for this scale.

Process

The study used paper and pencil tests. The experimenters were psychology teachers with Master’s or Doctorate degrees. The participants (college students) took part in psychological tests with unified instructions. The psychological tests included the following: the RESE Scale, the Suicide Attitude Questionnaire, and the Core Self-Evaluation Scale. During the self-study period of the college students’, college students filled out these questionnaires. Then, the completed questionnaires were scored and analyzed.

Data Management and Analysis

The study conducted data management and analysis using the PROCESS plug-in of the SPSS 17.0 software (Hayes, 2013). The study carried out a correlation analysis and mediation effects analysis.

RESULTS AND ANALYSIS

Correlation Analysis

According to the results of the correlation coefficient (Pearson) among perceived self-efficacy in managing happiness, perceived self-efficacy in managing curiousness, attitude toward suicidal behavior, attitude toward family members of suicide, attitude toward a person who committed suicide or attempted suicide and core self-evaluation (see Table 1), there were two significant correlations among perceived self-efficacy in managing happiness, attitude toward suicidal behavior and core self-evaluation. There were two significant correlations among self-efficacy in managing happiness, attitude toward family members of an individual who has committed suicide and core self-evaluation. The correlation between perceived self-efficacy in managing curiousness and attitude toward a person who committed suicide or attempted suicide was significant (p < 0.01). The correlation between the attitude toward a person who committed suicide or attempted suicide and core self-evaluation was significant (p < 0.001). The variables involved in the study are significantly correlated. To further verify the hypothesis, the study conducted the corresponding mediation effect analysis.

TABLE 1. The correlation based on perceived self-efficacy in managing happiness and curiousness.

[image: image]

Double Mediation Effect Analysis Based on Perceived Self-Efficacy in Managing Happiness

To further analyze the relations among perceived self-efficacy in managing happiness, attitude for suicidal behavior, attitude toward family members of an individual who has committed suicide and core self-evaluation, the study conducted a mediation effect analysis. The analysis diagram of the mediation effect is shown in Figure 1.
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FIGURE 1. Mediation effect diagram for attitude of suicide behavior and attitude toward family members of an individual who has committed suicide.



The study conducted a mediation effect analysis using the process proposed by Zhao et al. (2010), which utilized the Bootstrap method proposed by Preacher and Hayes (2004) and Hayes (2013). Data analysis was done using the PROCESS plug-in of SPSS (Hayes, 2013). The sample size of the Bootstrap analysis was 5000. Under the 95% confidence interval, the mediation effect test results do not contain 0. The direct effect of A on B was 0.116 (LLCI = 0.018, ULCI = 0.213). The indirect effect of A on B was 0.085 (LLCI = 0.038, ULCI = 0.137). Based on F1, the indirect effect of A on B was 0.054 (LLCI = 0.015, ULCI = 0.100). Based on F3, the indirect effect of A on B was 0.030 (LLCI = 0.007, ULCI = 0.066). There was a partial mediation effect found. The results showed that the double mediation effects of attitude toward suicide behavior and attitude toward family members of an individual who has committed suicide were significant. However, the mediating effect is a complementary mediating effect. Therefore, future research should consider whether there are other intermediary variables. The process from perceived self-efficacy in managing happiness to core self-evaluation included the direct and indirect effects of attitude toward suicide behavior and attitude toward family members of an individual who has committed suicide as double mediation.

Mediation Effect Analysis Based on Perceived Self-Efficacy in Managing Curiousness

To further analyze the relations among perceived self-efficacy in managing curiousness, attitude toward a person who committed suicide or attempted suicide and core self-evaluation, the study conducted a mediation effect analysis. The analysis diagram of the mediation effect is shown in Figure 2.
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FIGURE 2. Mediation effect diagram for attitude toward a person who committed suicide or attempted suicide.



The study conducted a mediation effect analysis program. The data analysis used the PROCESS plug-in of SPSS (Hayes, 2013). The sample size of the Bootstrap analysis was 5000. Under the 95% confidence interval, the mediation effect test results do not contain 0. The indirect effect of C on D was -0.019 (LLCI = -0.042, ULCI = -0.006). The direct effect of C on D was 0.019 (LLCI = -0.043, ULCI = 0.081); therefore, a complete mediation effect was found. The results showed a significant mediation effect of the attitude toward a person who committed suicide or attempted suicide.

DISCUSSION

Perceived Self-Efficacy in Managing Happiness Impact on Core Self-Evaluation

The study confirms H1, and the results are in line with previous studies (Judge and Hurst, 2007; Kacmar et al., 2009; Zeng et al., 2014; Zang et al., 2015). Psychological elastic, emotion regulation ability, and self-efficacy affect core self-evaluation. In this study, perceived self-efficacy in managing happiness refers to individual efficiency in coping with success or positive events embodied in positive emotions (Zhao et al., 2013). The core self-evaluation is a basic evaluation for their ability and value (Judge et al., 1997). Emotional elasticity is a type of regulation ability of negative emotion, and perceived self-efficacy in managing happiness reflects your perceptive ability to adjust to a happy mood in a controlled manner. These two aspects are associated in that perceived self-efficacy in managing happiness is a factor of regulatory emotional self-efficacy, as well as a type of special self-efficacy. This special self-efficacy is also likely to affect the general integrity of self-evaluation. Perceived self-efficacy in managing happiness with a nature of optimism is a type of positive individual ability. This ability will become a personality trait if it is positively exercised for a long time. This trait ultimately leads to increased ability and value.

Intermediary Effect Analysis of the Suicidal Attitude

Perceived self-efficacy in managing happiness is a reflection of positive psychology. Perceived self-efficacy in managing happiness of the optimistic nature is bound to influence one’s perceptions (negative or positive) of suicide. Due to differences in cognitive nature, attitude led to the observed differentiation of the college students’ self-evaluation.

Previous studies have found that self-efficacy indirectly influences suicidal ideation through optimism (You and Chen, 2012). Optimism reduces depressive symptoms (Hirsch et al., 2014), depression significantly affects suicidal ideation (Westefeld and Furr, 1987; Furr et al., 2001; Mackenzie et al., 2011). Depression belongs to the category of emotional symptoms, but optimism is a rather positive psychology. If the individuals have the ability to adjust the level and perception of their happiness, then the suicidal attitude may be improved. Once one has the ability to control environmental factors, the individual will reduce negative thoughts and actions. In contrast, individual feelings that are passively controlled by the environment will produce more negative thoughts and actions. A suicidal attitude also includes attitudes toward suicidal behavior, people who commit suicide, people who are in the environment around them, and related social attributes, since family and friends are also important factors affecting a suicide attempt (Frey et al., 2016). The study found that attitudes toward suicidal behavior and attitudes toward family members of a suicide were mediated. The perceived self-efficacy in managing happiness with a combination of self-efficacy and optimism affects suicidal ideation.

The perceived self-efficacy in managing curiousness reflects the adjustment ability of interpersonal curiosity. For an individual of high interpersonal curiosity, it is easier to understand social behavior. In social activities, an individual with quality curiosity has more positive emotions, thus creating a more positive and close social experience (Kashdan et al., 2011). A suicidal attitude is a mixture of emotion and social experience. Negative emotion and negative social experience a prompted more negative suicidal attitude. A college student with poor control over interpersonal curiosity may eventually exhibit deviant behavior. These deviant behaviors include suicide behavior and internal fighting behavior.

Related research showed that the core self-evaluation influenced suicidal ideation (Ma et al., 2013). However, this study considered that a suicidal attitude affects the core self-evaluation for the following reasons: (1) suicidal ideation and attitude for suicidal behavior are different. Suicidal ideation refers to oneself, and attitude for suicidal behavior refers to oneself or others; (2) whether related to oneself suicide or suicide involved with others, the individual’s outlook on life is severely affected if one has a positive attitude toward suicide. The individual’s view of life promotes a change in the self-assessment.

Prevention for Core Self-Evaluation Based on Perceived Self-Efficacy in Managing Happiness and Suicidal Attitude

The traditional intervention of core self-evaluation rarely considers the perceived self-efficacy in managing happiness and suicidal attitude. Positive psychological constructs should be an important factor in suicide intervention (Celano et al., 2017). Intervention for suicidal attitudes may be more likely to lead to a deeper variation in self-evaluation. Because suicide does not occur in a majority of people, most healthy people have a stable attitude toward suicide. A stable attitude toward suicide may have a stronger effect on one’s outlook on life. The intervention plan with some techniques for building scenarios (such as virtual reality and augmented reality) may have profound implications for the ascension of self-evaluation. In addition, perceived self-efficacy in managing happiness was a combination of self-efficacy and optimism. Perceived self-efficacy in managing happiness directly affects one’s attitude toward suicide and directly influences core self-evaluation. It is a reliable method to improve one’s perceived self-efficacy in managing happiness through behavioral training techniques.

Limitations and Future Directions

Although this study confirmed the mediation effect of a suicidal attitude on perceived self-efficacy in managing happiness/curiousness to core self-evaluation, the following limitations were present: (1) the sample size could be larger; (2) only a single research method is used; (3) because the double-mediation effect in this study is a complementary mediating effect, there may not be any other intermediary variables. Future studies should aim to do the following: (1) analyze the mediation effects among core self-evaluation, attitude for suicidal behavior, and suicidal behavior by confirming whether there is a chain mediation effect; (2) confirm the related mechanism of sense of happiness using susceptibility theory; determining whether there is a susceptibility factor for sense of happiness would be of great value.
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Aavi et al. (27)
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etal. (28)

Mehlum et al. (29)

Wood et al. (24)
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Asarmow et al. (31)
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King et al. (39)

King et al. (40)
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Description

AB-phase Cognitive-Behavioral Therapy protocol adapted specifically for suicide prevention. Uilizes cognitive
behavioral principles according to the Stanley et al. model, and is comprised of 12 weekly sessions, the first of
which includes parents.

Utiizes cognifive behavioral techniques such as restructuring, problem-solving, affect regulation and
communication skills to remediate maladaptive cognitions and provide skills training for the attending adolescent
and parents. One-year long intervention consisting of three treatment phases, involving with weekly, bi-weekly,
and monthly indivicual adolescent, famil, and parent training sessions.

Streamiined Dialectical Behavioral Therapy protocol adapted for adolescents, incorporating a new skills module to
address emotion dysregulation amongst adolescents and their families. Nineteen-week long intervention involving
weekly individual therapy, multi-family skills training, and family therapy sessions.

Integrates techniques from problem solving and cognitive and dialectical behavioral interventions to resolve issues
around relationships, school problems, peer relationships, depression and self-harm, hopelessness, and feelings
about the future. Delivered through a maximum of 19 acute and long-term group sessions run in tandem,
administered by a variety of trained personnel.

Intervention designed to target problem solving and affect management skills in self-harming adolescents through
cognitive behavioral strategies such as restructuring and relaxation. Delivered by therapists trained in SBT for an
undefined number of sessions (mean number of sessions: 9.25).

Designed to teach participants ways of coping with affective instabilty, daily stressors, and psychological
wulnerabilty through psychoeducation and behavior modification. Treatment is conducted through 17 weekly
multi-phase group sessions delivered by therapists trained in ERT.

Emergency Department (ED) family-centered intervention informed by CBT and DBT aimed to reduce future
suicide attempts by strengthening protective supports, teaching skills for managing stress reactions and
formulating strategies for creating a safe environment for the adolescent. Treatment is conducted through 12
weekly individual and joint sessions for adolescents and their parents, delivered by two therapists, each working
with the family.

An adapted form of Mentalization-based Treatment, a manualised intervention focusing on impulsivity and affect
regulation, helping to enhance the patient's understanding of how to represent feelings in emotionally challenging
situations. Year-long intervention with weekly individual and family based therapy (MBT-F) delivered by trained
therapists.

Time limited, integrated model of development and psychopathology, equipping the patient with tools more
effectively manage stressful situations which could lead to a repetition of pathological behavior. Conducted
through 24 weekly sessions delivered by therapists trained in CAT.

Manualised assessment protocal for self-harming adolescents faciltating the identification of the target problem,
enhancing motivation for change, and exploring ways of relieving vicious cycles. Assessment takes place in one
session and is delivered by a trained clinician.

Self-harming adolescents were allotted a token allowing hospital re-entry without question, to be used when
adolescent was in need of escaping an intolerable (family) environment.

Short-term, intensive, focused, action orientated intervention used to address family dysfunction without lengthy
treatment commitments or the need to present to a hospital setting. Conducted by psychiatric social workers
during 5 home-based therapy sessions.

Brief ED intervention which focuses on building a collaboration between adolescents and their parents by
identifying and addressing the causes, reaction, and future actions related to the committed suicide attempt.
Administered by a trained clinician

Brief intervention which provides the family with tools to manage current and future crises through
psycho-education, cognitive behavioral skill building, therapeutic readiness and safety planning. Delivered during
the adolescent's visit to the ED by a research clinician.

Designed to improve problem solving, affect regulation and organization within the family. Number of sessions
vary, depending on the adolescent’s progress in resolving 5 specific tasks, and is delivered by a therapist trained in
ABFT.

Supplements routine care by faciltating weekly contact between adolescents and their chosen support person
(outside of the family), based on the notion that support people may minimize the impact of negative family
environment. Support is provided to their adolescent by their nominated indivicual, who is asked to be in weekly
contact with the adolescent. Support personnel are given 1.5-2h of training.

Similar to YST, but with updated psychoeducation materials and the requirement that the nominated support
person be an adult (rather than a peer). The support person has weekly check-ins with the adolescents for 3
months following hospitalization.

Strengths-based family psycho-education program, enhancing understanding of SH and SA, along with strategies
to help minimize future self-injurious behavior, and information to facilitate access to support services. Sessions.
2h and held once a week or fortnightly.
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Inclusion Criteria
(Self-harm definition)

Hospital presentation
following suicide
attempt within 3
months of study

Hospital presentation
following suicide
attempt or suicidal
ideation (intentional
self-injury withvwithout
intent to die)

Suicide attempt within
3 months of study or
>3 episodes of
self-harm within
lifetime

Fulfillment of 2/9
DSM-IV Criteria for
Borderline Personality
Disorder

Hospital presentation
following suicide
attempt (attempted
suicide, deliberate acts of
self-injury or
self-poisoning)

>31 SIQ score >20
BDII

Hospital presentation
following suicide
attempt (intentional
non-fatal self-injury with
intent to die)

Suicide attempt within
3 months of study or
241 0n SIQ in the past
month

Hospital presentation
following 22 episodes.
of self-harm within 12
months (intentional
self-inflicted injuries or
overdose of toxic
substances)

Hospital presentation
following deliberate
self-poisoning
(ingestion of substances
not for human
cconsumption, or
overdose)

>3 episodes of
self-harm, one
happening within 1
month of study
(intentional self-inflicted
injury irespective of
intent)

Significant suicidal
ideation or suicide
attempt with 1 month
of study / score of 20
or 30 on Self-harm
subscale of the Child
and Adolescent
Functional
Assessment Scale
(CAFAS)

Significant suicidal
ideation or suicide
attempt within 4
weeks of study

>1 episode of
self-harm within 16
weeks of study /
Fulfillment of 2 criteria
of BPD/fulfillment of 1
+ 2 subthreshold
criteria of BPD
(intention seff-inflicted
injury iirespective of
intent)

Engaging in self-harm
without prior
involvement with
psychiatric services
(intentional sef-inficted
injury or seff-poisoning
irrespective of intent)

> 1 episode of suicidal
behavior (suicidal
ideation, intent, suicide
attempt, self-injury) within
the last 2 months before
referral to hospital;
residing with at least 1
parent

21 episode of
self-harm within past
month (ntentional
self-inficted injury
irespective of intent)
Fulfillment of 2/9
DSM-IV Criteria for
Borderline Personality
Disorder including:
Recurrent suicidal
behavior, gestures,
threats, or self-mutilation
Fulfillment of 2/9
DSM-IV Criteria for
Borderline Personality
Disorder including:
Recurrent suicidal
behavior, gestures,
threats, or self-mutilation

Hospital presentation
for suicidality (suicidal
self-dentification,
adult-noted suicidality,
suicide attempt)

Hospital presentation
following incident of
self-harm (ntentional
self-inflicted injury
irrespective of intent)

Relevant Diagnostic
Tools

Scale for Suicidal
Ideation (SSI)
Hopelessness Inventory
(BH)

Depression Inventory
(BD)

Suicide attempts on the
NIMH-DISC-V

Center for
Epidemiological Studies
Depression Scale
(CES-D)
Columbia-Suicide
Severity Rating Scale
(C-SSRO)

NIMH-DISC-V

Suicide History Interview
(SH)

Service assessment for
cildren and Adolescents
(SACA)

Semi-structured interview
for paras-suicidal
behavior developed by
research group

Clinical records
Questionnaire,
unspecified

Suicide Ideation
Questionnaire (SIQ-JR)
Beck Depression
Inventory (BDI-lly
Scale for Suicidal
Ideation (SSI)

Structured Follow-up
Interviews

s

CES-D

sia
Columbia Impairment
Scale (CS)

Reynolds Adolescent
Depression Scale
(RADS-2)

siQ
Mood and Feeling
Questionnaire (MFQ)
Health of Nation
Outcomes Scales for
Children and
Adolescents (HONOSCA)
sia

Hopelessness
Questionnaire

MeMeaster Famiy
Assessment Device

sia

MFQ

Schedule for Affective
Disorders and
Schizophrenia (K-SADS)
HONOSCA

sia-R
Spectrum of Suicide
Behavior Scale

Youth Self-Report (YSR)
RADS

CAFAS

SIQ-JR

BHS

Children's Depression
Rating Scale Revised
(CDRS-R)

Lifetime Parasuicide
Count (LPC) Interview
Suicide Intent Scale (SIS)
sia-JR

Short MFQ

Health department
records indluding:
CAMHS, ASE, and
Primary Care

Adolescent Suicide
Questionnaire- Revised
(ASQ-R)

Risk-Taking and
Self-Harm Inventory
(RTSH)

MFQ

Clinical interview

Youth Self-Report (YSR)
Internalizing &
Externalizing

Clinical interview

Youth Self-Report (YSR)
Internalizing &
Extemalizing

Reasons for Living
Inventory for Adolescents
RFL-A)

MFQ
Q
HoNOSCA

@

Outcomes Investigated Treatment Type

Self-
Harm

v

Suicidal
Ideation

v

Depressive Intervention Control
Symptoms

' CBT for WL
sicidal
ideation

v Famiy TAU
Intervention
for Suicide
Prevention

(FISP)

SAFETY (DBT E-TAU
informed
cB1

Cognitve  GCC
Analytic
Therapy

Token for AU
readmission

to hospital +

AU

v Attachment-  E-TAU
based Farmily
Therapy

' Skills-Based ~ SRT
Treatment
(sBT)

' I-CBT E-TAU

v Developmental TAU
Group
Psychotherapy

Home-based  TAU
Family

Intervention +

TAU

v Developmental TAU
Group
Psychotherapy

- YSTI+TAU  TAU

v YSTI +TAU  TAU

v DBT-A E-TAU

Therapeutic  AAU
Assessment
(12

RAP-P Routine
Care

v MBT-A TAU

' Emotion TAU
Regulation
Training +
TAU

v Emotion TAU
Regulation
Training +
TAU

Family-Based TAU
Crisis
Intervention

v Developmental TAU
Group
Psychotherapy

Periods of
Assessment

12 weeks

~2 months

3 months

6,12,24
months

12 months

6,12,24
weeks

3, 6 months

18 months.

6,12 months

2, 6 months

2,6,12
months

6 months

6 weeks, 3, 6,
12 months

9,15,19, 71
weeks.

24 months

3, 6 months

3,6,9,12
months.

3, 6 months

6, 12 months

Post-test, 3
day, 1 week,
1 month

7 months

Outcomes and
Findings

Significant reduction in
suicidal ideation,
hopelessness, and
depressive symptoms in
treatment group

No significant reduction

in seff-harm or depressive
symptoms, but improved
linkage to outpatient care

Significant difierences
between groups for SA at
30month timepoint, no
difference between
groups on NSSI.

Reduction of parasuicidal
behaviors seen within
whole cohort, with no
significant group
differences

Fewer people (50%) with
hospital readmission
tokens re-attempt suicide
than those without, but
no significant effect found
within treatment group
Significant reduction in SI
within treatment group at
all-time points; Significant
reductionin DS within
treatment group my
mid-treatment, but loss
of effect at
post-treatment and
follow-up.

Overall reduction in
likelihood of
re-attempting suicide and
animprovement in
ideation and depressive
symptoms, but no
significant differences
between groups at any
point

Significant reduction in
suicide attempts in
treatment condition;
overallimprovement in
cohort onideation and
depressive symptoms
with no significant
differences between
groups

Overall improvement
within cohort on
self-harm, ideation and
depressive symptoms,
but no significant
differences between
groups at any point

No significant differences
between groups at any
point on rates of suicidal
ideation

Overallimprovement
within cohort on
self-harm, ideation, and
depressive symptoms
but no significant
differences between by
follow-up; Significantly
higher proportion of
treatment group engaged
in sefi-harm until 6
months.

No significant difference
in suicide attempts
between groups. Small to
medium effect on the
redluction of suicidal
ideation only after altering
analyses from
intent-to-treat to only in
female participants

No sigrificant reduction
in suicide attempts.
Overall improvement on
depressive symptoms
(moderated by multiple
attempts) lasting 6
weeks.

Significant reduction in
self-harm, ideation, and
depressive symptoms at
19 weeks, but loss of
significance at 1 year
follow-up;

No significant reduction
in hospital presentations
for self-harm, though
treatment engagement
increased significantly

Significant improvement
in suicidal behavior at 3
and 6 months in RAP-P
group, compared to
control group.

Significant reduction in
self-harm and depressive
symptoms for treatment
group during treatment
and at follow-up
Redution in self-harm
and depressive
symptoms seen within
‘whole cohort with no
significant group
differences

Reduction in self-harm
and depressive
symptoms seen within
whole cohort with no
significant group
differences (information
obtained via e-mail
Overal reduction of
ideation and depressive
symptoms within whole
cohort with no significant
group differences;
Intervention group
significantly less likely to
be re-hospitalized post
treatment

Significant reduction in
likelihood of
re-attempting suicide
within treatment group;
overallimprovement
within cohort but no
treatment effect on
ideation and depressive
symptoms

TAU, Treatment As Usual: E-TAU, Enhanced Treatment As Usual: GCC, Good Clinical Care; AAU, Assessment As Usual: SDP. Standard Disposition Planning; SRT, Supportive Relationship Treatment; I-CBT, Integrated CBT.
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(1) Perceived self-efficacy in managing happiness

(2) Perceived self-efficacy in managing happiness

(3) Attitude for suicidal behavior

(4) Attitude toward a person who committed suicide or attempted suicide

(5) Attitude toward family members of an individual who has committed suicide
(6) Core self-evaluation

*p < 0.05, **p < 0.01, ***p < 0.001.

M+ SD

4.230 £ 0.466
3.290 + 0.763
3.070 + 0.570
2.700 £ 0.424
2.504 + 0.450
3.256 + 0.512

1

1
0.205***
—0.134**
—0.070
—0.236***
0.182***

2 3

1
0.029 1
0.128** 0072
0.018 —0.039

0.000 0.390***

1
0.404***
—0.222***

1
0.156***

4
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Percentage of the total sample which are involved in

bullying
Victims Bully Bully victim  Any type of
involvement
Sibling builying 9.7% 43% 16.8% 308%
n=27) (h=12) (n=47) (n=86)
Schoolbulying  13.2% 10.4% 9.3% 32.9%
370 (=29 n=26) (n=92)
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Step 1
Intercept

Gender (0 = girs, 1 = boys)

Age

SDQ emotional symptoms

SDQ peer refationship problems
SDQ attention deficithyperactivity
problems

SDQ conduct problems

Model

Step 2
Intercept

Gender (0 = girs, 1 = boys)
Age

SDQ emotional problems
SDQ peer problems

SDQ attention deficithyperactivity
problems
SDQ conduct problems

-26.164 5514  -4745  <0.001
-4153 0828 5014 <0001
1180 0293 4022  <0.001
0305 0125 2450 0014
0505  0.163 3.099 0.002
-0013 0154 0082 0935

-0237 0174 -1.363  0.173

2(6) = 103.786 p < 0.001; Cox and
Snell R = 0.539; Nagelkerke A = 0.725

-61.724 19542 -3.159  0.002
-9.954 2992 -3329 0001
2417 0808 2993  0.003
-0847 0372 2277 0023
0130 0299 0432  0.666
-0477 0288  -1.655  0.098

-1431 0545 2624  0.009

ILK self-report 1773 0571 3103 0.002
Model #(7) = 160.361 p < 0.001; Cox and

Snell R = 0.693; Nagelkerke A = 0.932
N = 134

b, unstandardized regression coefficient; ILK, Inventar zur Erfassung Lebensqualitét von
Kinden und Jugendlichen; SDQ, Strengths and Diffculties Questionnaire; M.IN.I. Kid,
Mini International Neuropsychiatric Interview Kid.
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a SE t P

intercept 3124 4672 0505 0505
Gender (0 = girls, 1 = boys) -0.843 0810 -1.041 0.300
Age 0771 0296 2609 0010
SDQ emotional problems 1040 0.163 6401 <0.001
SDQ peer problems 0498 0167 2982 0.003
SDQ attention deficit/nyperactivity problems ~ 0.087 0.189 0.464  0.644
SDQ conduct problems 0498 0233 2139 0034
Model .508, F6,127) = 21.413,

p<0.001

N = 134,
a, unstandardized regression coefficient; ILK, Inyontar zur Erfassung der Lehonsqualitat
von Kindem und Jugend lichen: SDQ, Strengths and Difficulties Questionnaire.
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Mean (SD)

Total sample  No/low suicidal ~Medium/high suicidal (o) df = 132 Girls Boys  t(p)df =132
(N=134)  risk(N=78) risk (N = 56) =62 (N=72)

1. Chid's age 14.48(1.34) 1401 (1.14) 15.13(1.33) 5190(<0.001) 14.69(1.32) 14.30(1.34) 1.681(0.095)
2. SDQ emotional problems 4.60(2.79) 353(2.59) 6.10(2.59) 5822(<0.001) 571(278) 8.65(2.44) 4554 (<0.001)
3. SDQ peer problems 356 (2.42) 3.00(2.11) 432 (2.62) 3225(0.002)  368(261) 3.44(226) 1.093(0.580)
4. SDQ attention deficit/hyperactivity 4.74 (2.28) 4.47 (2.07) 4.75 (2.55) 0.016 (0.987) 4.81(2.53) 4.69(2.05) 0.283(0.778)
problems.
5. SDQ conduct problems 327(182) 333(1.82) 347(1.84) 0.483(0630)  339(1.98)  3.47(1.69) 0.696(0.487)
6. SDQ total diffculties 16.17(6.18)  14.62(6.71) 18.34 (6.20) 3593(<0001) 17.58(6.65) 14.96(5.50) 2.499(0.014)
7. ILK seff-report 2044(595)  19.22(4.63) 26.95(4.49) 9650 (<0001) 24.34(6.20) 20.82(5.24) 3.561(0.001)

ILK, Invertar zur Erfassung der Lchensqualitat von Kinderm und Jugend lichen: SDQ, Strengths and Difficulties Questionnaire.
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« skew 2. 3. 4. 5. 6. T
1. Child's age - - 0.1 -0.02 -0.20 -22 0.10 0.19
2. SDQ emotional problems 0.78 0.07 - 0.33" 0.29" 0.24* 0.76* 0.65°
3. SDQ peer problems 0.67 0.55 = 0.02 0.20 061" 0.40°
4. SDQ attention deficit/hyperactivity problems. 061 0.20 - 0.40* 0.63* 021
5. SDQ conduct problems 0.49 0.39 - 0.63 0.29"
6. SDQ total difficulties 0.77 0.04 - 061*
7. ILK self-report 0.76 0.10 -
N = 134

ILK, Inventar zur Erfassung der Lebensqualitét von Kindem und Jugendlichen: SDQ, Strenaths and Difficulties Questionnaire. *p < 0.008 (= 0.05/6 using Bonferroni corrections).
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TABLE 1 | Continued

Number Study Title Aim Sample information
38 Vanyukov Perceived o answer the questions: does a high Sample size: 165 aged over 42 divided into five grou
etal. (56) burdensomeness is level of perceived burdensomeness G1 individuals who made high-lethality SA (32); G2 individuals
associated with low- differentiate medically serious suicidal acts,  who made low-lethaiity SA (32); G suicidal ideators (34);
lethality suicide attempts,  most closely resembling death by suicide, G4 non-suicidal depressed individuals (37); G5 non-psychiatric
dysfunctional interpersonal  from less serious ones? How is perceived  controls (30)
style, and younger rather  burdensomeness related to dysfunctional  Mean age: G1 = 65.50 (SD = 11.0) years; G2 = 61.25
than older age. personality dimensions impiicated in (SD =7.1) years; G3 = 64.47 (SD = 10.1) years; G4 = 66.68
suicide? (SD =5.9) years; G5 = 67.57 (SD = 11.7)
Female: G1 = 44%; G2 = 50%; G3 = 38%; G4 = 38%;
G5 = 60%
39 Wiktorsson Medically serious and non- o compare cinical and psychosocial Sample size: 101 older adult suicide attempters divided
etal. (57) serious suicide attempts  characteristics in older adult attempters  into two groups; G1 with MSSA (28); G2 without MSSA (73)

in persons aged 70 and
above

(70+) with and without medically serious
sticide attempts

Mean age: G1
Female: G1

79.5 years; G2 = 79.8 years
60.7%; G2 = 50.7%
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Study

De Leo
etal. (47)

Szénto
etal. (46)

Oyama
etal. (44)

Oyama
etal. (44)

Hegerl
etal. (57)

Székely
etal. (58)

Ono
etal (59)

Design

Large cohort study
comparing with
the general
population

Large quasi-
experimental

Meta-analysis of
quasi-
experimental
studies

Meta-analysis of
quasi-
experimental
studies

Large quasi-
experimental

Large quasi-
experimental

Large quasi-
experimental

Target
population

Older users of
service

Adults of all ages.
in the community

Older adults living
in the community

Older adults living
in the community

Adults of all ages.
in the community

Adults of all ages
living in the
community

Aduls of all ages.
living in the
community

Universal

Universal
screening for
depression
Public campaign

Universal
screening for
depression
Public campaign

Public campaign

Public campaign
(inclucing
information on
crisis help lines)

Public campaign

Linkage

Recommendation to
participate further if
screening positive
No reported linkage

Recommendation to
participate further if
screening positive
No reported linkage
No reported linkages
but possibly
increased patient
visits

No reported linkage
but increased

participation

No reported linkage

Intervention type and linkage

Selective

Regular phone callfor
assessment and
emotional support

Improved detection of
depression following
physician education

Robust screening for
depression

Robust screening for
depression

Improved detection of
depression following
physician education

Gatekeeper training
for community
facilitators

Crisis helpiines
Improved detection of
depression following
physician education
Gatekeeper training
for community
facilitators

Gatekeeper training
for community
facilitators

Sporadic visits and
screening for at-risk
individuals

Linkage

Emergency call for
help

Recommendation for
treatment and referral

Referral to physician
and other health
professionals

Referral to
psychiatrist or other
health professionals

Recommendation for
treatment

No reported outcome
of linkage

No reported outcome
of linkage
Recommendation for
treatment
No reported outcome
of linkage

No reported outcome
of linkage

Referral to health
professionals

Indicated

Contacts with trained
staff

Treatment by
physician or
psychiatrist

Treatment by
physician and
contact with health
professionals

Treatment by
psychiatrist or
contact with health
professionals
Treatment by
physician

Community support
for suicide attempters
with brief intervention
Treatment by
physician

Community support

Outcome

Lower suicide rate
among users.
Sigrificantly fewer
suicides in wormen.
No difference in male
suicide rate.

Significant reduction
in suicide rate
compared with
control and trend.

Significant reduction
in suicide rate in
wormen.

No change in suicide
rate in men.

Significant reduction
in suicide rate in
‘women and men.

Significant reduction
in suicidal acts
(completed plus
attempted suicides)
over control.

No change in
sticide rate.

Sigrificant recuction
in suicide rate
compared with
control and trend.

Significant reduction
in suicide attempts in
asubgroup of older
adults.

No difference in
overall change in
suicide rates
over control.
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Observed variable Transformation m sD Skewness Kurtosis Min. stand. Max. stand.

Initial sample, N = 301

(1) Antipathy (scored 8-40) No 14.48 5.17 147 1.51 ~1.45 3.87
(2) Neglect (scored 8-40) No 1357 474 1.26 2,01 ~1.18 4.20
(3) Psychological abuse (scored 0-102) No 438 7.46 285 1041 -059 6.12
(4) Physical abuse (scored 0 or 1) No 0.18 038 1.7 0.93 -0.46 2.16
(5) Sexual abuse (scored 0 or 1) No 0.10 0.30 275 5.60 -0.33 3.06
(6) Dependence (scored 10-70) No 42,19 862 0.12 ~0.01 ~2.69 2.76
(7) Relatedness (scored 8-56) No 37.47 7.27 -031 -0.25 -2.95 255
(8) Self-criticism (factor-derived scale score) No -0.15 1.43 —003 054 -2.80 3.70
(9) Propensity for suicide (scored 0-16) No 1.21 222 225 550 -055 5.76

Final sample excluding extreme outliers, N = 203

(1) Antipathy (scored 2.83-6.32) Yes (square root) 371 0.60 0.59 -0.03 -1.77 353
(2) Neglect (scored 2.83-6.32) Yes (square root) 361 058 072 043 -135 356
(8) Psychological abuse (scored 0-10.10) Yes (square root) 1.30 1.49 0.89 —0.11 -0.87 3.29
(4) Physical abuse (scored 0 or 1) No 0.16 037 1.83 134 —0.44 2.26
(5) Sexual abuse (scored 0 or 1) No 0.10 029 2.77 5.69 -0.32 3.07
(6) Dependence (scored 10-70) No 42,01 8.38 0.09 —0.07 -2.75 2.86
(7) Relatedness (scored 8-56) No 37.40 7.08 —032 -0.29 -3.02 2,63
(8) Self-criticism (factor-derived scale score) No -0.18 1.37 -0.21 0.15 -2.90 2.94
(9) Propensity for suicide (scored 0-4) Yes (square root) 060 089 1.19 0.18 -0.67 353

Min. stand., minimum value of standardized score; Max. stand., maximum value of standardized score.
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Observed variable

(1) Antipathy (scored 8-40)

(2) Neglect (scored 8-40)

(3) Psychological abuse (scored 0-102)

(4) Physical abuse (scored 0 or 1)

(5) Sexual abuse (scored O or 1)

(6) Dependence (scored 10-70)

(7) Relatedness (scored 8-56)

(8) Self-criticism (factor derived scale score)

(9) Propensity for suicide (scored 0-16)
Suicidal ideation in the last year (scored 0 or 1)
Suicidal planning in the last year (scored O or 1)
Suicidal attempt in the last year (scored O or 1)
More than one suicide attempt in the last year (scored O or 1)
Suicidal ideation in the lifetime excluding the last year (scored O or 1)
Suicidal planning in the lifetime excluding the last year (scored O or 1)
Suicidal attempt in the lifetime excluding the last year (scored 0 or 1)
More than one suicide attempt in the lifetime excluding the last year (scored O or 1)

2See Bifulco et al., 2005; ®See Innamorati et al., 2011

Cut-off scores for moderate or marked level

>26°

=229
There is no established cut-off

>12

=17
There is no established cut-off
There is no established cut-off
There is no established cut-off

>8°

>1°

=10

=1

=1°

=10

>1°

=10

>1°

% (N = 301)

2.66
6.64

17.61
9.97

2.33
10.96
5.65
0.66
0.33
12.29
6.98
2.33
0.66





OPS/images/fpsyt-09-00116/fpsyt-09-00116-In_eq001.jpg
35.99






OPS/images/fpsyg-09-00806/fpsyg-09-00806-t003.jpg
M Antipathy

@ Neglect

(] Psychological abuse
@ Physical abuse

® Dependence

©) Relatedness

" Sef-criticism

® Propensity for suicide
© Gender

(10) Age

*p < 0.05,**p < 0.01, ***p < 0.001.

0.73***
0.61***
0.38***
0.22++*
0.15*
0.48***
0.53***
—-0.09
0.07

0.56%**
0.32*
0.14*
0.05
0.32**
0.40*
-0.15*
0.05

0.36***
0.24*+
0.15**
0.42%**
0.54**
0.01
-0.01

0.16%*
0.04
0.23***
0.25%*
-0.02
0.06

0.69**
0.30***
0.24***
0.18**
—0.14*

0.20*** -

0.16°* 0.48** -

0.21%*+ -0.04 -0.10
—0.16** -0.07 -0.05
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(A) Level-2 (schoolwide) variables (N = 20)
Sino Measure

Presentation
Posterfvideo
Direct peer com.
Activity

9% PLs

Size

Density

Mean closeness to PL
Trusted adults
10 Suicide attempt
1 Ideation-only

© ® N A ®N

0.57
0.40
-0.03
0.29
-0.28
0.05
0.27
0.12
0.00
-0.13

0.88
0.22
0.58
-0.63
0.24
0.72
033
-0.13
0.10

0.01
0.47
-0.40
0.23
0.60
035
-0.10
o.11

054
-0.55
0.30
0.49
0.05
-0.16
-0.24

Variables in bold are significant at p < 0.05. Variables 811 are individual-level metrics aggregated at the school fevel.

-0.73
0.70
0.92
0.43

-0.256
0.02

-0.26
-0.80
-0.20

0.19
-0.12

0.67
0.66
-0.40

0.02
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(B) Level-1 (individual) variables (N = 3,621-5,746)

Sino Measure 1
1 Presentation* -

2 Poster/videot 0.39
3 Direct peer* 0.30
4 Activity* 0.50
5 Out-degree 0.06
6 Coreness 0.05
7 Closeness to PL 0.06
8 Trusted adults 0.11
9 Suicide attempt¥ —-0.03
10 Suicide ideation® 0.00

*Dichotomous variable; the correlation coefficient displayed is the point-biserial correlation. Variables in bold are significant at p < 0.05,

0.44
0.35
0.08
0.11
0.18
0.14
-0.05
001

0.33
0.09
0.10
0.20
0.18
=0.01
0.00

0.09
0.08
0.07
0.14
=0.02
-0.01

0.70

-0.04

0.60
0.36
=0.11
-0.04

0.27
-0.04
-0.01

-0.07
-0.03

-0.08
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Assess

Step 1: Inquire explicitly about suicide
ideation and behavior, past and present.

Step 2: Identify risk factors in addition to
suicidal ideation and behavior.

Step 3: Implement and maintain continued
focus on safety.

Intervene

Step 4: Introduce and develop a collaborative
safety plan intervention for managing
suicidality, including lethal means restriction.

Step 5: Initiate coping strategies and
supports.

Step 6: Integrate suicide-specific treatment
targets in treatment planning process.

Monitor

Step 7: Increase flexibility and contact
availability.

Step 8: Initiate increased monitoring during
| periods of highest risk.

Step 9: Involve family and other social
supports.

Step 10: Invoke clinician peer support and

consultation .
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Step 1. Warning signs

Isolating, feelings of self-hate and intense shame,
urges to use cocaine

Step 2. Internal coping strategies

Video games, taking a bike ride

Step 3. People and social settings for distraction

Roommate, school friends, on-line chat rooms

Step 4: People to contact for help

Uncle, cousin, roommate

Step 5: Professionals/agencies to contact

Therapist, crisis hotline, ED

Step 6: Making the environment safe

Cleansing the environment of X-ACTO
knifes (gave them to therapist)

Limiting the amount of medication prescribed at
any one time

Deleting the phone number of drug dealer from
his phone

Having a plan in place to stay away from his
rooftop when urges occur
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Age groups

<18 years
18-29 years
30-44 years
45-59 years
60-75 years
>75 years
Total

Missing datan = 72.

i
246
622
519
141

57
1656

Total

4.3
14.9
376
313

86

3.4

100

C195%

34-53
13.2-16.6
36.3-39.9
28.9-33.5

7.2-99

2.6-4.4

16
127

a7
37
722

%

22
176
409
27T
6.5
5.1

100

C195%

1333
14925
37.4-445
24.6-30.8

4.7-8.3

3.7-68

55
19
327
319

94

20
934

Women

%

59
127
35.0
3441
10.1

21

100

C195%

4.4-7.4
10.4-14.8
31.8-38.2
31.4-37.0
8.2-11.9

1.3-3.1
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(A) Logit parameter estimates and standard errors

Exposure modality

M (sD) Presentation Poster/Video Peer comm. Activity
Analytic Sample Size 3418 3445 3,439 3425
Intercept —0.20(0.31) ~0.15 (0.29) —0.74(0.29) 0.08 (0.30)
LLEVEL-1 (INDIVIDUAL)
Gender (Male v. Fernale) 50.6% ~0.19 (0.07)" —0.57 (0.08)"* —0.58 (0.08)"* —0.42 (007
Ethnicity (White v. Nonwhite) 72.1% —0.16(0.10) 0.01(0.11) —-0.03(0.11) —0.01(0.10)
Out-Degree 4827) 0.08(0.02) 0.01(0.02) —0.04 (0.02)+ 001 (0.02)
Coreness 50(0.7) —0.02(0.03) 0.08(0.08) —0.08 (0.05) ~0.04 (0.03)
Closeness to PL 28(0.8) 0.13 (0.06)" 022 (0.06)" 0.43 (0.06)"* 0.14 (0.06)"
Trusted Adults 23(24) 0.08 (0.02)* 009 (0.02)" 0.15 (0.02)* 0.10 (0,02
Suicide Attempt 7.61% —0.27 0181+ ~0.36 (015 -002(0.15) ~0.17 (0.15)
Suicide Ideation 8:81% —0.10(0.14) ~0.07 (0.15) —0.06 (0.15) ~0.09 0.15)
Coreness x Closeness to PL - - 005 (0.02)" -
LI )
Density 0.60(0.09) ~0.19(0.18) —022 (0.17) —0.27 (0.15) + 0.17 0.18)
Percent PLs 9.2% (6.1%) 0.17(0.28) 0.77 037 068 (0.32)" ~0.57 (0.38)
Size 53(0.8) —0.04(0.24) ~0.26 (0.21) 004 (0.19) ~0.29(022)
Size x Percent PLs - 0.43 0,20 0380.17)" —0.56 (0.21)""
Random Intercept SD 062 052 0.44 055

All level-2 variables are normalized to mean 0 and SD 1. *p < 0.10, *p < 0.05, “p < 0.01.
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Classification of the urgencies and emergency coordinating center of
malaga

Non-traumatic pain

Neurological anclor level of consciousness
Dyspnoea

Trauma

Alteration of vital signs

Psychiatric llness®

Traffic accidents

Gastrointestinal

Nursing calls

Poisoning/allergies

Hemorrhages
Gynecological/obstetric/urinary
Environmental Emergencies/external agents
Others

Code Definition

INTERNATIONAL CLASSIFICATION OF DISEASES, 9™H REVISION
Vi62.84 Suicide ideation

£950 Suicide and self-inflicted poisoning by solid or liquid
substances

£951 Suicide and self-inflcted poisoning by gases in domestic use

952 Suicide and seff-infiicted poisoning by other gases and vapors

£953 Suicide and self-inflcted injury by hanging, strangulation and
suffocation

£954 Suicide and self-inflcted injury by submersion (drowning)

955 Suicide and self-inficted injury by firearms, air guns and
explosives

£956 Suicide and self-inflcted injury by cutting and piercing
instrument

£957 Suicide and self-inflcted injury by jumping from high places

958 Suicide and self-inflicted injury by other and unspecified
means

€959 Late effects of self-inficted injury

“In this category, calls related to “self-injury and suicidal tendency, suicidal thoughts,
suicide threated and suicide were selected for this study.
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(B) Odds ratios from estimates in (a) with interactions evaluated at the mean, —1 SD, and +1 SD

Exposure modality

Presentation Poster/video Peer comm. Activity

Gender 0.83 0.56 0.56 0.65
Ethnicity 0.86 1.00 0.97 1.00
Out-degree 1.08 1.00 0.97 1.01
Coreness 0.98 1.038 0.92 0.96
Closeness to PL 143 1.25 - 115
—18D coreness - . 1.40 -
Mean coreness = - 1.54 -
+1 8D coreness - - 1.68 -
Trusted adults 1.08 1.09 1.16 141
Suicide attempt 0.76 0.69 0.98 0.84
Suicide ideation 091 0.93 0.93 0.91
LevEL2
Density 0.82 0.80 0.76 118
Percent PLs 118 - = -
—18D size - 141 1.35 0.99
Mean size - 247 1.97 0.57
+1 8D size ” 3.34 2.87 0.32
Size 0.96 - - -

p < 0.05 in bold.
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Variables Suicidal behavior calls

n % C195%

16.0-19.6
589 34.1 31.9-365
45.7-50.5

Sunrise 990 573 55.0-50.6
Sunset 733 427 40.4-45.0
January 128 74 5984
February 112 65 54-77
March 151 87 7.5-10.1
April 131 76 6.4-90
May 152 88 7.6-102
June 148 86 72-99
July 152 88 7.3-10.1
August 172 100 85-113
September 156 20 7.7-104
October 167 97 83-11.2
Novemnber 125 72 60-84
December 139 80 68-0.4
Winter 375 217 19.7-236
Spring 445 268 23.7-27.7
Summer 474 274 25.3-205
Autumn 434 25.1 23.0-27.1
PRIORITY
Emergencies 148 86 73-98
Non-deferrable emergencies. 1539 8.1 87.6-905
Deferrable emergencies 35 20 18-2.7
Not urgent 6 03 0.1-06
Oone 1682 973 96.6-98.1
More than one 3 27 19-3.4
TYPEOFDAY
Working day 1163 67.3(3.87") 64.8-603
Bank holiday 565 32.7 8.69") 30.7-35.2

"Mean calls per day based on 65 bank holidays and 300 working days during 2014.
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Health district

Ronda

Antequera
Axarquia

Coin- Guadakhorce
Costa del Sol
Mélaga Capital
Total

CI Confidence Interval.

Population

53,901
109,678
150,083
134,944
476,364
617,921

1,641,831

Total calls

8,088
15,001
22,070
14,701
46,304
75,520
181,684

Suicidal calls

51
109
161
144
511
752
1728

Rate x 100,000

94.62

99.38

107.31
106.71
107.50
121.70
11207

C195%

68.66-120.57
80.73-118.03
90.74-123.88
89.20-124.13
98.18-116.81

113.01-130.39
106.79-117.36

% of total calls

0.6
07
07
1.0
1.1
1.0
0.9
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Population target and
geographic location

N=4746

Adolescents with and without
EDs, and subclinical EDs.
United States

N=4746

Adolescents with and without
overeating, subclinical BED, and
BED. Urited States.

N =800
Obese sample with and without
BED, and non-obese sample.
Turkey

N=80
Patients with BED. Italy

N=8
Female patients with BED or BN
and BPD. United States

N=5839
Patients with EDs. Germany

N=13,103
Adolescent and adult patients
with EDs. United States

N=910

‘Sample with and without BED.
United States.

N=60

Fermale sample with and without
BED. Poland

N=1002
Patients with BD. United States.

N=875
Patients with BD. United States.

N=13085
Female twins sample with and
‘without EDs.

United States/Sweden

N=1,436
Patients with EDs. Belgium

N=2269
Patients with EDs. United States

N=12138
Patients with and without EDs.
Finland

N=10123

Adolescents with and without
EDs, and subclinical EDs.
United States.

N =850
Patients with BED. Sweden

o examine substance use, depression,
self-esteem, and suicidaiity by
‘asymptomatic, subthreshold, and full
threshold EDs diagnoses among
nonclinical adolescents

o determine the associations between
overeating and sociodemographic
characteristios, weight status, dieting
behaviors, body satisfaction, depressive
mood, self-esteem, and suicide

To evaluate depression and impulsivity
in obese subjects with BED compared
to non-obese healthy controls

o evaluate the relationships between
alexithymia and suicide ideation in a
sample of outpatients with BED

o provide summary data about the
impact of standard DBT with minimal
‘adaptation in patients with comorbid
BED or BN and BPD

o report on long-term mortality,
incluing the causes and predictors of
early deathin EDs

o assess the association between
lfetime EDs and suicide ideation,
planning, and attempting; namely, to
investigate suicide risk in BED, and
determine whether BED precedes
suicidalty, or vice versa

o evaluate the prevalence and
correlates of BED in a community
sample

To measure the level of aggression and
self-aggression among patients with
BED and participants without eating or
mental disorders

To determine prevalence rates and
clinical correlates of current DSM-5 EDs
in patients with BD.

To assess the prevalence and clinical
correlates of EDs in patients with BD
and the relationship of these disorders
with demographic and llness variables
To evaluate whether the prevalence of
lifetime SA or completions was higher in
‘wormen with a lfetime history of an ED
than in women vith no ED and to
assess whether personality
characteristics were associated with SA
in women with EDs

To examine associations between
attempted suicide and trait and
state-dependent characteristics in a
large clinical population of ED patients.

To examine the relation between
self-mage and SA or completions in
women with EDs

To explore the rates of hospital-treated
SA among ED patients, and also to
study predictors of SA and completed
suicide

To describe the role impaiment,
suicidal behavior, and service use
associated with EDs in adolescents

To explore clinical characteristics at
diagnosis, diagnostic flux, psychiatric
comorbidity, and SA in patients

with BED

Measures of
BED

Survey questions
assessing EDs

QEWP-R

SCID-I/P EAT

SCID-/P BEDCI
BES

EDE

SIAB-S EDI

ol

PHQ

Survey questions
assessing BED
according to the
ICD-10 criteria

EDDS.

SCID-/P

Survey questions
assessing BED
according to the
DSM-V criteria

Interview
assessing BED
according to the
DSM-IV criteria
EDL2
SCID- M.
SEDI EDE-Q

Kid

Survey questions.
assessing BED
according to the
DSM-V criteria
coi

Interview
assessing BED
according to the
DSM-IV criteria

Measures of suici

lity

o questions about SI
and SA

Two questions about SI
and SA

BDI

ssl

LPC SASII

National register data on
suicide completion

Three items of CIDI about
8I, SA, and suicide
planning

One question about
past SA

IPSA

BB-CQ

Survey questions
about SA

ICD-8, ICD-9, ICD-10
criteria

Three questions about SI
and SA

ICD-9, ICD-10 criteria for
SAand sticide
completion

1CD-9, ICD-10 criteria
for SA

Survey questions about
S, SA, and suicide
planning

1CD-9, ICD-10 critera for
SAand suicide
completion

Main results

BED-+ reported greater SI (OR 2.6) and
SA(OR3.1)

Among BED+ subjects, past SA was present in
28.6% of girls and 27.8% of boys, and Sl levels
were higher in girs (80.29%) than in boys (11.1%)

Lifetime SA was more prevalent in the obese
‘group. BED associated with lfetime SA was
present in 55.6% of obese patients, whereas SA
in absence of BED diagnosis was present in
33.3% of obese patients

27.5% of BED+ reported SI. 61.3% of BED+ with
alexithymia reported S, whereas only 6.1% of
BED-+ without alexithymia reported S 26.8% of
BED+ vith alexithymia reported SA, whereas only
4.1% of BED+ without alexithymia reported SA
No SA episodes in the course of treatment and
during the 6-month follow-up period

Among 66 dead patients with EDs, suicide was
the cause of death in 4 patients with AN, 5
patients with BN, and 1 patient with BED

BED was associated with elevated odds of SI,
(adolescents: OR 3.81; adults aged 18-29: OR
4.05), A (adolescents: OR 5.01; adults ORs
4.64-4.96), and sicide planning (adolescents:
ORs 3.46-5.92). Furthermore, most adolescents
‘experienced suicidality onset following BED onset,
whereas most adults experienced suicidality onset
prior to BED onset

5.9% of obese BED+ reported past SA (OR 1.6);
only 1.6% of obese BED-reported past
SA(OR3.7)

Significantly higher self-destructive tendencies
(€4, Sl and SA) in BED+ than controls

349 of patients with BD in comorbidity with BED
reported past SA

The rate of suicide completion or SA among
bipolar patients with BED was 11%

The rate of SA varied between 7.81 and 13.64%
‘among BED+

51.79% of BED+ reported fetime S1 (OR 1.91);
10% of BED+ reported lfetime SA (OR 1.49)

6.7% BED+ reported past SA; these subjects
showed worse seli-mage than BED+ without
past SA

2.3% BED+ reported SA: the RR 2.6 was not
significantly higher than controls

34.4% BED- reported SI, 5.1% reported suicide
planning, and 15.1% reported SA. Among
adolescents vith subciinical BED, 18.3% reported
S, 5.1% reported suicide planning, and 5.3%
reported SA

Rates of SA and suicide completion in BED+
were significantly high (5.8%). BED was
associated with elevated risk for SA (OR 1.8)

AN, anorexia nervosa; BED-+, Patients with BED; BED, Patients without BED; BEDCI, Binge Eating Disorder Clinical Interview; BD, bipolar disorder; BES, Binge Eating Scale; BDI, Beck Depression Inventory; Bi8-CQ, Bipolar Biobank
Clinical Questionnaire; BN, bulimia nervosa; BPD, borderline personaliy disorder; CID, Composite Interational Diagnostic Interview - Version 3; DBT, diakectical behavioral therapy; DSM, Diagnostic and Statistical Manual of Mental
Disorders; EAT, Eating Attitudes Test; ED, eating disorder; EDE, Eating Disorders Examination; EDE-Q, Eating Disorder Examination - Questionnaire; EDI, Eating Disorder Inventory; ICD, Intemational Classification of Diseases; IPSA-l,
Psychological Inventory of Aggression Syncrome; LPC, Lifetime-Parasuicide Count; M.LN.L, Kid Mini nternational Neuropsychiatrc Interview; PHQ, Patient Health Questionnaire; QEWP-R, Questionnaire on Eating and Weight Patterns-
Revised: SA, suicide attempt; SASH, Suicide Attempt Seft-Injury Interview; SCID-I/P, Structured Cinical Interview for DSM-IV Axs | Disorders ~ Patients Edition; SEDI, Structured Eating Disorder Interview; S}, suicide ideation; SIAB-S,
Structured Inventory for Anorexic and Bulimic Eating Disorders Self-Rating Form; SSI, Scale of Suicide Ideation.
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Model Predictor Wald OR  95%Cl P-value

Cross-sectional ~ Sex” 1264 044 030-064 <0.001*
Depression 4271 221 181-270 <0.001"
Anxiety 227 121 098148 0066
Stress 051 111 087-143 0288
Lossaversionscore® 663 079 067-092  0.005'

Prospective”  Sex 000 102 066-156 0475
Depression 844 172 126-233 0002
Anxiety 186 129 095-1.76 0.087
Stress 151 076 053-1.10  0.110
Lossaversionscore® 309 0.81 0.66-0.99  0.040°

“The prospective model controlled for the effect of experimental condtion.
“In sex, female sex constitutes the reference category.
“Higher loss aversion scores indicates a greater aversion (o fosses.

*Sig. at P < 0.05, one-sided.
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Environmental sounds White noise Increment Decrement Frequency Duration

Controls 154 (1.51) 1.82 (2.20) -0.45(3.22) -0.55 (1.59) ~1.34 (2.45) ~0.35 (2.59)
Patients 4,04 (2.26) 3.32(291) 0.02 (1.49) 0.07 (1.88) 0.18(1.14) 0.88 (1.56)
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Stimulus type Intensity ~ Frequency Duration Probability

Standard 80dBSPL  1,000Hz  200ms 0.50

Deviants
Frequency 80dBSPL  1,00Hz  200ms 0.08
Increment 900BSPL  1000Hz  200ms 0.08
Decrement 600BSPL  1000Hz  200ms 0.08
Duration 80dBSPL  1000Hz  100ms 0.08
White noise ~80dBSPL  Random ~ 200ms 0.08
Environmental sounds ~80dB SPL  Mixed 200 ms 0.08

Information in italics represents the feature of the deviant that has been changed.
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6. Positive coping -0.35* 006 .16 ~0.14 -
7. Negative coping 024 020 024 032 015 -
8. Self-concept -025° 011 005 -019 052" -024 -
9. Internal beliefs -018 003 005 -005 046" 012 034" -
10. Social-external befiefs 020 007 013 022 -047  027* 039" -001 -
11. Social-fatalstic beliefs 024 024 017 021 -038" 020 -050" 003 044" -
12. Depressiveness 053" 025 023 036" -057* 017 -058" -024' 030° 044 -
13. Cognitive disturbances 027 009 009 -019 -027 008 -011 =017 010 033 020 -
14. Cognitive-perceptive basic symptoms 042" 034 043" -028 -010 015 -015 005 022 038 012 046" -
15. Attenuated psychotic symptoms 000 026 -019 002 -012 006 -017 021 -016 -006 013 -014 -044" -
16. Suicidal ideation® 032" 005 006 021 -027* 010 -025 -018 020 021 068" 032 002 004 -
17. Suicide risk® 020" 019 011 031" -028° 008 -027" -025' 018 015 051" 035 014 -003 045" -

‘Assessed by the Beck Depression Inventory I, item 9 (BDII; 56).

*Assessed by the Mini-Neuropsychiatric Interview for adults and children (MINUMINI-KID; 44, 45).

p < 0.05.
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TABLE 1 | Continued

Demographicsn(%)
or mean (SD),
as appropriate

Trait anger
(range 10-26)
Extraversion
(range 14-38)
Agreeableness
(range 24-45)
Conscientiousness
(range 20-44)
Neuroticism

(range 9-31)
Openness

(range 25-57)

Whole
sample
N =346)

16.73(3.6)
2559(63)
3551(59)
3485 (5.4)
2176(6.7)

3880 (6.7)

Lost to
follow-up
=179

Followed-up p-Value
(n=267)

“Suicide Attempt assessed with the Columbia Suicide Severity Rating Scale (CSSRS).
*Suicidal Ideation (SI) assessed with the Beck Scale for Suicide ldeation.

“Suicidal Thoughts and Behaviors assessed with the CSSRS.

“Therapist Response Questionnaire-Suicide form.
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Total effect model Indirect effect model

Path B SE t B SE t BCa 95% CI
Age® 001 001 124 002 001 165

Gender® 011 024 048 019 023 082

1 - distress (@) -366 038 -9.56™"

distress - suicide rsk (6] 008 002 508"

El - suicide risk (¢) -090 0.13 —7.18"

1 - suicide risk (¢') -062 013 -4.50°

1 - distress - suicide risk (ab) -028 008 (-0.46, ~0.15]
R 0.11 0.16

F 17617 (3,434) 2042 (@, 439)

E1, Emotional Intelligence; distress, psychological distress symptoms. N = 438. a, b, ¢, and ¢’ represent unstandardized regression coefficients: a, direct association between Emotional
Intelligence and suicidal behavior; b, direct association between psychological distress and suicidal behavior; c, total effect batween Emotional Inteligence and suicidal behavior (not
accounting for psychological distress); ', direct effect between Emotional Inteligence and suicidl behavior (accounting for psychological distress): ab, indirect effect between Emotionl
Inteligence and suicidel behavior operating through psychological distress. Full mediation, ¢ is reduced by ab to  non-significant <'; partial mediation, ¢ s reduced by b, but ' remains
ignificant; indirect onl, ab, but no ¢ and no ¢ initial. BCa 95% i, bias corrected and accelerated 95% confidence interval; 5,000 bootstrap samples. ®Age and sex were covaried,
0 < 0.001.
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M sp Range Min Max o« 1 2
1. Emotional inteligence 5141 092 5.44 156 7.00 091 -
2. Psychological distress 1144 8.10 3600 0.00 36.00 0.92 -0.42" -
3. Suicide risk 439 254 16.00 3.00 19.00 079 -0.32" 033"

N=438.
“0 <001,
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Path B

Age® 005
Gender -0.89

1 - suicide risk (¢') -036

El - distress (@) -3.20
Distress- suicide risk (b) 0.15

1 - suicide risk (¢) -085

El - distress - suicide risk (ab)

R 0.07

F (@) 7.83(3,307)

Total effect model

SE

008
037
021
051
002
021

186
~2.87"
177
~6.25""

Indirect effect model
B SE t BCa 95% CI
0.06 0.03 247
-079 035 —227
-049 0.4 (-082, ~0.26]
020
19,374, 306)

E1, Emotional Inteligence; distress, psychological distress symptoms. N = 330 (T1) and 311 (T2). a, b, ¢, and ¢’ represent unstandardized regression coeffcients: a, direct association
between Emotional Inteligence and suicidal behavior; b, direct association batween psychological distress and suicidal behavior; c, total effect between Emotional Inteligence and
suicidal behavior (not accounting for psychological distress); ¢, direct effect between Emotional Iteligence and suicidal behavior (accounting for psychological distress): ab, indirect
effect between Emotional Intelligence and suicidal behavior operating through psychological distress. Total mediation, ¢ is reduced by ab to a non-significant ¢'; partial medation, ¢ is
recluced by ab, but ' remains significant; indirect only, ab, but no ¢ and no ¢’ nitial. BCa 95% Cl, bias comected and accelerated 95% confidence intervel: 5,000 bootstrap samples.

2Age and sex were covaried. *'p < 0.0

‘0 < 0.001.
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M s Range Min Max o 1 2 3

1. Emotional inteligence 530 073 4.06 269 6.75 087 -

2. Psychological distress 9.43 6.87 36.00 0.00 36.00 091 -

3. Suicide risk 505 283 16.00 3.00 19.00 077 041 -
TMEZ
1. Emotional inteligence 531 073 3.88 3.06 694 088 -

2. Psychological distress 1026 741 36.00 0.00 36.00 091 —027 -

3. Suicide risk 497 269 13.00 3.00 16.00 orr —021* 029 -

M, Mean; SD, Standard Deviation. T1 N = 330. T2N = 311. *'p < 0.01.
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Total
Sex

Grade

Race

Ethnicity

*p < 0.05. *p < 0.10, for difference in proportions between/among groups. | Reference group. Categories may not add to 100% due to missing data.

Male?
Female
otht

10th

11th

12th
Asian
Black/AA
Am. Indian
White?
Other
Hispanict
Non-Hisp.

N (%)

5677
2,874 (49.9)
2,803 (48.6)
1,486 (25.8)
1,501 (26.0)
1,315 (22.8)
1,306 (22.7)
133 (2.3)
588 (10.2)
270 (4.7)
4,248 (73.7)
408 (7.1)
503 (8.7)
5,147 (89.3)

Suicide attempt
N (%)

397 (7.0)
139 (4.8)
27809
121 .4
115 (8.0)
93 (7.3)
81(6.4)
9072
4783)
26 0.9)+
285 (69)
40 (104
61 (12.9)
357 (7.2

Suicidal ideation

N (%)

502 (8.8)
172(6.0)
325 (1.7
118 (8.0)
135 (9.1)
125(9.6)
112(8.7)
14(10.6)
34(5.9)
1769
390 (9.5)
37(0.1)
54(10.9)
443 8.7)+

Isolate from friends

N (%)

194 (3.4)
116(4.0)
73 (26)
39(2.6)
52(3.5)
46 (3.5)
48(3.7)
3239
35(6.0)"
726
17 28)
22(5.4)
27(5.4)
159 (3.1)°

Isolate from adults
N (%)

2,082 (36.1)
1,213 (42.3)
829 (296
629 (42.4)°
552 (36.8)
454 (34.6)
380 (29.2)
65 (48.9)
268 (45.8)"
117 (43.3)"
1,347 (31.8)
218 (53.6)
268 (53.5)
1,761 (34.3)"
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Group N Poster/video (%) Presentation (%) Direct peer (%) Activity (%)

Total Non-PL. 3,730 579 516 56.6 48.7
Sex Malest 1,908 512 489 499 435
Females 1,778 64.9° 545" 63.8" 54.4"
Grade Oth 993 575 54.1* 57.7 49.7
10th 990 60.4 83.7 61.1% 514"
11th 848 56.2 50.7 56.8" 474
12tht 809 58.0 48.0 50.8 45.9
8TB NoneT 3,105 585 525 56.8 49.4
Ideation 310 56.4 52.7 58.2 49.7
Attempt 235 49.8" 453" 56.4 45.7

PL proximity PL friend" 1,528 8.0 56.0 68.6 54.0

No PL friend 2,194 B2 51.0" 50.4 472"
Peer Isolate” 80 388 350 438 400
Non-isolate 3,642 58.3" 520" 56.9" 489
Adult Isolate™ 1,240 48.1 446 46.5 40.8
Non-isolate 2,483 627" 55.4° 61.7" 52.7"
Mean of schools 20 63.0 527 503 513
Range 23.4-85.1 30.7-84.3 20.3-76.5 25.0-83.0
School size Sm (<150)T 8 69.8 555 61.8 625
Md (150-500) 7 86.5 50.7 62.8 4.4
Lg (500+) 5 47.3* 50.9 50.4* 472

STB, suicidal thoughts/behaviors. Subgroup sample sizes may not equal total sample size due to missing data. T Reference group "p < 0.05 for difference in proportions.
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Indirect effects:
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Direct effect
Step 1 Indirect effects via
PTSST1
Loneliness T1
PTSST1
Step 2 PTSS T1 and loneliness T1
PTSS T1 and PTSS T2
Loneliness T1 and PTSS T2
PTSS T1, loneliness T1, and PTSS T2

b (se)

0.04 (0.06)

0.03(0.02)
0.03(0.02)
0.25 0.06)
001 (0.00)
0,05 (0.02)
0,00 (0.00)
0,00 (0.00)

95% CI

~0.0772,0.1644

-0.0075, 0.0839
-0.0042,0.0713

0.1512,0.3675

0.0080, 0.0401
0.0278, 0.0948
~0.0011, 0.0096
~0.0011,0.0048

PTSS, posttraumatic stress symptoms; T, 1993, 18 years after the war; T2, 2003, 30 years after the war.

Boldface indicates significant pathways.

Ratio of indirect effect to total

0,07 (0.06)
0,06 (0.04)
058(0.11)
005 (0.02)
0.13(0.03)
0,00 (0.00)
0.00(0.00)

-0.0181, 0.2042
-0.0107, 0.1629

0.3770, 0.8157

0.0207,0.0911
0.0738, 0.2054
-0.0026, 0.0215
-0.0026, 0.0101
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Study Sample Age (years)  Assessment
Suicide Ouberstein ot L., 1994 (41) 52 sicides 250 NEO-P|
USA(NY, Rochester) 30 healthy controls
Psychologica autopsy study
DeLeoatal, 2013 (60) 261 suicides, of which 73 oder 260 NEOFR
Austraia (OLD, NSW) 182 suddon death controls
Gase-controlstudy of which 79 older
Oraper ot al, 2014 (69)
Ausiralia (QLD, NSW)
(Case-controlstudy
Suicide, attempted Tooh et L 2005 (49) 67 suicide vitims 265 NEOFF
suicde. China (Hong Kong) 66 suicide attompters
Case-controlstudy 91 healthy controls
Usoda et al, 2007 (55) 60 depressed attemplers 250 NEOPLR
USA(NY, Rochester) 43sucdes
Case-control study
Atempted suicide ‘Saditz ot ., 2001 (46) 45 doprossed attomplers 250 'NEO-P-A (emotion facets)
USA (NY, Rochester) 36 deprossed controls
Case-controlstudy
Widorsson et al 2013 (51) 72 hospialzed atempers 275 EP1 (N and E subscaes)
Sweden 268 healthy controls
Case-control study
Crantal, 2014 (62) 77 suicide ttemplars 265 NEOFR
(China (Hong Kong) 99 healhy controls NEO-PI facets
‘Gase-control study
Atempted suiide, Duberstein ot . 2000 (49) 45 depressed attemplers 250 ss|
suiidal doation USA (NY, Rochester) 32 paents with recent suiidal deation NEOPLR
Case-control study (1 woek)
61 patents without recent S1
36 depressed controls
Useda ot al, 2004 48] 67 depressed attemplers 250 ss|
USA (NY, Rochester) 43 depressed controls NEO-PLR
Case-controlstudy -+ Assessment ofseverty of S
Suicdal deation Hoise ot . 2006 51) 32 depressed sicde ideator 250 ss|
USA(NY, Rochester) 101 depressed contross NEO-PLR
Case-control study
Hirsch et al, 2007 (54) 462 older s recruted from a pimary. 265 SCID and HASD (81 questons)
USA (NY, Rochester) o seting of which 37 suicido ideators NEOFR
Gase-controlstudy
Segaletal, 2012 (59) 108 communty-dweling eidery. 265 ass
USA (€O, Colorado Springs) NEOF
Cross-soctonal
Kim and An, 2014 (64) 220 community-dweling edery Korean 260 ss)
USAA immigrants EPQR (N subscale)
Gross-sectonal

1. suiodal deaton; NEO-P1, NEO Porsonalty inentcy, NEOFF, NEO Fe-Factor Inventry:EP, Eysenc. Parsonalty Inventory: EPOR. Eysanck Personalty Questonnare;
55, Scal for Suicideeatin; SCID, Strctur Cincal terviws HRSD, Hamiton Ratng Scak fo Degression; NEO-P, NEO Personaty Inventcy; NEO-P1A, NEO Porsonalty
Inventory Revised: GSIS, Geriatric Suicide ideation Scale.
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Study Sample Age  Assessment Summary of results
(vears)
DSM-V-TR  Segal etal., 2012 (59) 109 community- 265  Slscale: GSIS Positive correlation with Sl: all PDs except histrionic
USA (CA) dwelling older aduits PD scale: Coolidge Positive predictor of Sl: borderline PD
Cross-sectional evaluated for SI Axis-Il Inventory Negative predictor of S: histrionic PD
Segal et al., 2015 (66) Positive correlation of S! with former PDs:
USA (CA) depressive PD
Cross-sectional
Jahnetal, 2015 (65) 143 community- 265 Slscale: GSIS Positive correlation with S! (in decreasing order):
USA (CA) dwelling older aduits PD scale: SCIDAI-PQ  avoidant, schizotypal, depressive, borderline, schizoid,
Cross-sectional evaluated for SI dependent, passive-aggressive, and paranoid
personality traits
No significant correlation: obsessive-compulsive,
narcissistic, histrionic, and antisocial traits
Eades et al,, 2016 (67) 102 community- 261 Siscale: GSIS Positive correlation with S! (in decreasing order)
USA (CA) dweling older aduits PD scale: Coolidge Depressive, schizoid, schizotypal, passive-aggressive,
Cross-sectional evaluated for SI Al inventory avoidant, paranoid, borderiine, dependent, obsessive~
compuisive, and self-defeating
No significant correlation: histrionic, antisocial, sadistic
Morse and 63 depressed 264 Slscale: ASIQ t: no significant correlation with total
Lynch, 2004 (47) inpatients, from PD scale: WISPI personality disorders
USA which 17 with PD
Cross-sectional
DSM-Il &V Heisel et ., 2007 (53) 538 depressed elderly; 265  Slscale: HRSD Narcissistic PD: positive predictor of SI
Canada 20 with narcissistic PD suicide item Narcissistic PD traits: not significant predictors
Cross-sectional, {n=13YPD traits (1 = 7) PD diagnosis:

case-control study

medical records

PD, personaity disorder; SI, suicidal ideation; GSIS, Geriatric Suicide Ideation Scale; SCID-I-PQ, Structured Ciinical Interview for DSM-IV-TR Axis I~ Personality Questionnaire;
ASIQ, Adult Suicide Ideation Questionnaire; WISPI, Wisconsin Personality Disorders Inventory IV: HRSD, Hamilton Rating Scale for Depression.
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Study Sample Age (years) PD assessment Summary of results
DSMACD  Harwood et al, 2001 (45) 100 elderly suicides 260  Informants (CD-10) Prevalence of PD:
England 54included n Suicides: 14.8%, controls: 3.7%
Psychological autopsy case-control part Prevalence of PD trait accentuation:
study; case-control study  Controls: Suicides: 33.3%, controls: 13%
in a subsample 54 age- and gender- PDs (n = 16):
matched natural deaths Anankastic (1 = 4); dissocial (1 = 4);
histrionic (1 = 4); other (n = 3); mixed (n = 5)
PD trait accentuation (n = 28}
Anankastic n = 19; anxious
dependent n
othern = 10
Case-control part:
Correlation with suicide (Fisher's exact test)
Anankastic traits: p = 0.012
Anious traits: p = 0015
Harwood etal,, 2006 (50) 23 suicides without ante- 260 Informants (CD-10) PD (n = 1): dissocial (n = 1)
England mortem psychiatric diagnoses PD trait accentuation (n = 10):
Psychological autopsy No controls Anankastic (1 = 8); paranoid (1 = 3)
study, descriptive
Ciompi, 1976 (37) 1,891 deaths between age 57 257 Medical records Patients with PD who died by suicide:
Switzerland and 77 years, of which 266 (psychodynamic nosology of Of all male deaths = 13 (6.8%)
Longitudinal study in patients with PD (14%) the time) Of allfemale deaths = 4 (5.4%)
psychiatric patients Gontrol values: average Control values in general population:
population distribution Suicides out of male deaths = 1.8%
Suicides out of female deaths = 0.7%
Most frequent PDs in suicides:
Psychopathic and neurotic PDs
Qualtative  Kjolseth etal, 2009 (56) 23 older suicide viotims 260 Quaitative interviews Life history: hard-working achievers,

Norway
Qualitative psychological
autopsy study

No controls

source of help/advice for relatives
Personaliy trits: stubborn, willing
10 do everything by themselves
Relationships: introverted, distant
or egoistic, with strong seff-control

PD, personality disorder.
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Study Sample Age (years) PD assessment Summary of results
Deathby suicde  Henviksson et al. 1995 (12) 229 suiides of which 260 Interviows with rlalies  Provalenco of PDS in ey
Firtand 43 e suicides and doctor (DSMHIIR)  suicide vitms: 145%;
Relospective conort Younger sucides: 4%
study, descrptive
Hunt et al. 2006 (52) 41950 sucdesolwhich 265 Retrospeciive Suicides with PD:
England and Wales 597 oder sucides dagnoss 199% (<25 years)
Natonalcinical survey, by consuitant 15.3% (25-34 yoars
descrpive psychiatist 10.8% (35-44 yoars)
fco-10, 7.8% (45-54 yoars)
33% (55-64 years)
4.0% (65-74 years)
23% (275 yoars)
Qn. 2011 68) 1,169 sucdos (4175 oden)  >60 ‘Goded medicalrecords  Prevalence of PDs as princioal
Denmark 4231219 popuiation contros (C0-10) dagnoses:
Popuiaton stuy, (196,251 oide) Suicides: M: 1.5%,F: 48%
etrospeciie ‘Conlros: M:02%, F: 05%
Suicide and Lawrence et ., 2000 (44) 447 suicides 260 Medical records PDate atos:
attempt Wostern Austala 1,696 attampted suicides 09 Sucide: M: 23, F: 123
Hospialzation-based Gontrol values: population Atempt: M: 24, F: 11.8
popuiaton stuy, dstrioution Riskratio (roportonal hazards
fetospecive regression of PDs as ik actors):
Suicide: 2.1
Atempt: 102
Atempted suicide  Neto o al., 1992 (35) 257 suicdo attamplers wih 265 PDS with o Axs- comorticities
‘Spain, Barcsona mecical seious attempts n attompters aged 265:5.2%
Retospective of which 38 eldery AU PDS in oo attempter age groups:
comparative study 265 years 1 = 38 6.(15.8%)
31-64 years 1 = 120125 21.8%)
0-30 years (1 = 99): 45 (45.5%)
Ot group diferent fom youngest
group (p = 0.009)
Kunketal, 1983 (39) 143 pationts wih major 260 Consensus conference  History of attempts:
USAPA) depression of which ©smIR) patents with PD: 35%
ase-contrl tudy, 37 with PD dopressed conirals: 20%
cross-sectonal ‘Cormaaton (attempts-PD):
#(1)=38,p=006
Oraper, 1994 (40) 69 attompted sucides 265 Medical records Aoy PD dagnosis: 26% as
Syaney, Austaia (OSMHIIIR,ICO-9)  secondary dagnosis
Mt ot al, 2010 (57) 1970 atomptod suicdos, 255 Medical records (CD-9)  Provalence o PDs as
Madki, Spain from which 113 lte-ie principal dagnoses:
Hospitaizaton-based attempts ‘Oer attempters:
popuation stuy, n=1088%
cross-sectonal Younger attempters:
=171 26%)

PD, personality disorder, M, males, F, femates.
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Spring-Summer
Spring-Autumn
Spring-Winter
Summer-Autumn
Summer-Winter
Autumn-Winter

IRR, incidence rate ratio.

22.636
21.101
21.365
0.023
0.012
0.001

IRR

1.076
1073
1074
0.998
0.998
1.001

95% Cl for IRR
Lower Upper
1.044 1.109
1.041 1.106
1.042 1.107
0.968 1.029
0.968 1.029
0.970 1.032

P

0.000
0.000
0.000
0.880
0911
0.969
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Total numbers  Mean rates® Test®
N % ™ Value p

Gender 0000 0.000
Males 22609  68.05 13.87

Females 10615 8195 616

Age group 133295 0.000
0-19 %1 295 1.20

20-29 3,677 11.07 8.32

30-39 5532 16,65 11.00

40-49 7502 2258 14.47

50-59 6830 2056 14.98

60-69 4181 1258 12.24

70-79 2,655 7.99 11.85

80+ 1866 662 15.37

Province 89730 0.000
Groningen 1388 418 11.55

Friesland 1,391 4.19 10.40

Drenthe 1051 816 10.42

Overijssel 2157 649 929

Flevoland 551 166 7.36

Gelderland 3905 1175 9.46

Utrecht 2179 656 888

Noord-Holand 5708  17.18 10.44

Zuid-Holland 6410 19.29 882

Zeeland 797 240 1006

Noord-Brabant 5206 1567 1030

Limburg 2,481 7.47 10.45

“Per 100,000 residents.

oMann-Whitney U test and Kruskal-Walls test were executed on the rates.





OPS/images/fpsyt-09-00045/fpsyt-09-00045-t003.jpg
Winter Spring Summer Autumn Poisson
M sp ™M sD ™M sp ™M sD P P

Gender

Males 290 178 310 177 293 175 286 176 21098 0000
Females 1.36 115 1.47 1.24 131 1.14 1.39 1.19 18.675 0.000
Age group®

0-19 013 - 0.13 - 011 - 0.13 - 3907 0.269
20-29 049 - 050 - 046 - 0.46 - 4383 0223
30-39 074 - 075 - 068 - o7 - 6.262 0.100
40-49 0.92 - 1.01 - 1.00 - 0.98 - 12.432 0.006
50-59 089 - 094 - 087 - 0.86 - 9719 0.021
60-69 052 - 059 - 054 - 054 - 11.401 0.010
70-79 033 - 0.40 - 033 - 033 - 22.466 0.000
80+ 023 - 025 - 025 - 024 - 3695 0.296
Province

Groningen 0.19 045 0.19 044 017 0.42 017 041 3791 0.285
Friesiand 018 0.41 0.19 044 019 043 017 042 1.596 0.660
Drenthe 013 037 015 039 013 037 013 037 5270 0.153
Overijssel 027 053 030 054 027 052 028 052 2857 0.414
Flevoland 007 027 0.07 027 007 026 0.08 028 2872 0.412
Gelderiand 052 071 053 071 051 071 0.49 070 3351 0341
Utrecht 027 053 030 055 027 051 030 054 6.500 0.090
Noord-Holland 072 088 078 090 075 088 073 087 5.040 0.169
Zuig-Holland 081 090 088 095 081 090 084 095 7.774 0051
Zeeland 011 034 012 035 0.10 033 0.09 030 10225 0.017
Noord-Brabant 067 082 072 084 066 0.81 066 084 6.393 0.004
Limburg 032 059 034 058 031 055 032 059 2758 0.430

*No SD is provided since we only had monthly data for age groups.
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Christmas days ~ Non-Christmas days ~ Poisson
™ sb ™ sb 7 p

Gender
Males 185 147 273 173 20084 0.000
Females 079 090 129 1.08 7841 0.005
Province
Groningen 005 022 019 044 3635 0057
Friesland 019 040 015 087 0360 0.549
Drenthe 010 030 014 038 0524 0.469
Overijssel 010 030 023 047 2921 0087
Flevoland 002 015 006 026 0904 0.342
Gelderland 040 077 054 069 1319 0251
Utrecht 007 026 027 052 5287 0022
Noord-Holand 036 053 065 086 5145 0023
Zud-Holand 043 063 073 083 4841 0028
Zeeland 014 035 009 030 1052 0.305
Noord-Brabant 026 045 068 081 9849 0,002
Limburg 021 047 029 059 0856 0.355
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Predictor variable B SEB p t Sig.
Model 1: clinician trait measures®

Trait anxiety -0001 0009  -0.014 -0.144 0885
Trait anger 0004 0015 0.025 0264 0792
Extroversion -0022 0007  -0.274 -3316 0001
Agreeableness -0023 0009  -0.232 -2477 0014
Conscientiousness ~ -0.013 0008  —0.123 -1.723 0086
Neuroticism 0016 0011 0.141 1387 0.167
Openness 0019 0.006 0.262 3300 0.001
Model 2: clinician state and trait measures®

Trait anxiety 0002  0.006 0.021 0350  0.727
Trait anger 0007 0010 0.043 0708 0479
Extroversion -0001 0004  -0.009 -0.166 0868
Agreeableness -0004 0006  -0.041 -0684 0495
Conscientiousness 0002 0.005 0016 0347 0729
Neuroticism -0012 0007  -0.108 -1668 0097
Openness 0006 0.004 0.087 1711 0.088
State anxiety 0013 0,004 0214 3403 0.001
State anger 0017 0010 0.086 1640  0.102
Working alliance -0.399 0.032 -0.621 -12.483 0.000

“R? = 0.379, p < 0.001.

820, p < 0.001, AR = 0.441, p < 0.001.
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Total score  Affiliation  Distress
State anxiety 051" —0.42+ 055"
Trait anxiety 047+ -0.10 0.23"
State anger 0.60" -0.53" 055"
Trait anger 0.25" -0.29" 0.14*
Working alliance -0.77 074" ~0.50"
Extroversion -0.05 -0.04 -0.23"
Agreeableness -0.04" 027 -013"
Conscientiousness 0.01 -0.04 -0.09
Neuroticism 0.25" -0.22" 0.20"
0.22" ~0.26" 0.05

Openness
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Model ¥2  df p-Value CFF  TLP  RMSEA* (95% CI)

1Factor 6365 35 0002 0979 0973 0.049 (0.029, 0.067)
3Factor 5406 32 0009 0984 0977 0.045(0.023,0.065)
1vs. 3 959 3 0022

“Comparative Fit Index [good ft indicated by Comparative Fit Index (CFJ) > 0.95].
“Tucker-Lewis Index (good it indicated by TLI > 0.95).

“Root Mean Square Error of Approximation (good fit indicated by RMSEA < 0.05).
“Confidence interval of RMSEA (good fitindicated by lower bound Cl < 0.05, upper
bound Cl < 0.10).

“One-factor mode! of cinicians’ emotional responses with all 10 items of the Therapist
Response Questionnaire-Suicide form (TRQ-SF) serving as indicators.

Three-factor model with correlated factors: afflation (items 1, 2, 4, 8, and 10, distress
(items 3, 5, and 7), and hope (items 6 and 9.

sComparison of the one- and three-factor models using the chi-square difference test.
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Concurrent (N = 346) Prospective (N = 267)

Assessmentofrisk ~ STBlifetime ~STBrecent ~ SI  Depression  Globalseverity ~ STB Sl Depression
TRQ-SF total 033" 021 016 021+ 020 010 012° 022"
Affiation -0.29* -0.20 -0.16"  -020%  -020" -0.10 -007  -016"
Distress 033" 012" 010 0.10 013" 007 006 0.18"
Hope -0.22 -0.12* -0.08 -0.09 -0.18" -0.07 -0.18  -0.16"
Individual items
1-Feel good -0.20" -0.14% -018* 018 -0.13" -005 -010 009 -0.124
2-Liking -0.24% -0.14* -0.11 -014* 020" -0.09 -004  -0.10 -0.20"
3-In a bind 022 008 009 007 008 001 005 013 019"
4-Devalued 030 -0.01 005 003 010 002 001 007 009
5-Guity 029" 015" 006 0.10 012" 009 007 011 013
6-Not worth lving 022 0.12" 0.2 007 005 -0.00 013 010 004
7-Chills 025 004 0.10 013" 015 008 008 022" 018"
8-Forced self 023+ 016" 004 0.10 047+ 009 000 018" 018"
9-Confident -0.20 -0.08 -0.04 -0.07 -0.14* -0.08 -009  -0.15" -0.20"
10-Trust -0.22+ —021% —047* 019" 012 -0.09 -008  -011 -0.11
0 < 0.05,
“p < 0.01.

STB, suicidal thoughts and behaviors; SI, suicidal ideation.
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#1.

If the coin tums up heads, you lose €2; if the coin turns up tails, you win €6.
. If the coin turns up heads, you lose €3; if the coin turns up tails, you win €6.
. If the coin turns up heads, you lose €4; if the coin turns up tails, you win €6.
. If the coin tums up heads, you lose €5; if the coin turns up tails, you win €6.
. If the coin turns up heads, you lose €6; if the coin turns up tails, you win €6.
. If the coin tums up heads, you lose €7; if the coin turns up tails, you win €6.
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