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Chapter 1 
 

Suicide in youths with bipolar disorders 
 

 
1.1 Juvenile bipolar disorders 

It is currently accepted that bipolar spectrum disorders (BD) can be manifested in children 

and adolescents. A recent report by the International Society of Bipolar Disorders Task 

Force reported that the updated prevalence rate of BD is 2.06% (95% confidence interval 

1.44%-2.95%), which appears to be relatively stable across studies (Goldstein et al., 2017). 

BD is more common than autism or schizophrenia and less common than depression or 

attention deficit hyperactivity disorder (ADHD) in pediatric age. Prevalence rates are higher 

in post-puberal samples than before puberty. Established risk factors for BD in youths are a 

family history of mood disorders, in particular BD, and, among environmental stressors, 

family conflict and high negative expressed emotion by family members (i.e., criticism, 

hostility, and emotional overinvolvement) (Goldstein et al., 2017). Recently, childhood 

traumatic experiences were also found to be specifically involved in juvenile BD (Cazala et 

al., 2019).  

Diagnosis of juvenile BD requires changes in mood and behavior that are uncharacteristic 

of the individual and more extreme than developmentally appropriate, that persist long 

enough to meet duration criteria, and have a clear impact on functioning (American 

Psychiatric Association, 2013). Similarly to adult BD, juvenile BD displays extensive 

comorbidity (Merikangas et al., 2010). With the exception of developmental disorders, like 

ADHD and autism spectrum, the patterns of comorbidity are broadly consistent through 

youth and adult presentations. The presence of comorbid disorders worsens the course and 

outcome of juvenile BD. If comorbid disorders are present, mood symptoms need to be 

above and beyond the regular symptoms for the other disorders. 



In terms of clinical presentation, irritability and emotional dysregulation are commonly 

present in youths with BD. Nevertheless, chronic irritability, regardless of severity, is not 

sufficient for a diagnosis of BD. Counting irritability as part of the diagnostic criteria for a 

manic/hypomanic episode requires that the irritability either begins or significantly increases 

in intensity in conjunction with the presence of accompanying manic symptoms (American 

Psychiatric Association, 2013). 

Regarding the neurobiological underpinnings of juvenile BD, recent neuroimaging studies 

focused on the role of subcortical nuclei, in particular amygdala. Interestingly, meta-analytic 

findings reported that youths with BD present with smaller amygdala volumes than healthy 

controls (Pfeifer et al., 2008). These results are in line with meta-analytic findings in adults 

(D. P. Hibar et al., 2016). One prospective study that evaluated youth after their first manic 

episode, showed that amygdala volumes failed to show the expected normal increase with 

age in patients, whereas this did not occur in controls, suggesting that altered development 

of the amygdala may underlie the dysfunctional emotional processing reported in this type 

of patients (Bitter et al., 2011).  

 

1.2 Suicide in juvenile general population  

Overall suicide rates were recently estimated internationally by the World Health 

Organization to be 10.6/100,000 persons/year, accounting for 1.5% of all deaths (Fazel and 

Runeson, 2020). Annual suicide rates increased by 24% in the 15 years from 1999 to 2014. 

Increased rates were found for both sexes, ages 10–74 years, and in both rural and urban 

areas (Curtin et al., 2016; Rossen et al., 2018). 

Suicide has been reported as the second leading cause of death among young persons 

aged 15–24 years worldwide (Fazel and Runeson, 2020). Suicide rates among adolescents 

in the international general population were recently estimated to be 3.77/100,000 

persons/year, and to be higher among older adolescents, in particular males (Glenn et al., 



2020). Between 2010 and 2017, rates of suicide among adolescents/young adults aged 15–

19 years increased in both sexes by 7.9% (Bould et al., 2019).  

In Italy, the incidence of suicide amongst adolescents and young adults aged < 24 years 

amounts to 1.4/100 000 persons/year, and is 4.4 times more prevalent in males than in 

females (Castaldo et al., 2020). Suicide represents only a slim minority of instances of self-

harm and suicide attempts, which may involve 5%–20% of all adolescents, although only 1 

in 8 presents to clinical services, mostly for drug overdoses (Hawton et al., 2012). 

 

1.3 Suicide in juvenile bipolar disorders 

Suicide is the second leading cause of death worldwide among adolescents, and more than 

80% of youths who have attempted suicide have received a diagnosis of a major affective 

disorder (Lewinsohn et al., 2002). Recent meta-analytic findings, including over 2,000 

youths diagnosed with mood disorders, specified that the pooled incidence of suicide 

attempts in juvenile BD was 31.5% (De Crescenzo et al., 2017). 

Reported risk factors for suicide attempts in juvenile BD patients include family history of 

suicide attempt, lifetime history of hospitalization, comorbid substance use disorder, panic 

disorder, non-suicidal self-injurious behavior, mixed episodes, psychotic features, and BD 

type I. Importantly, they also include history of physical and/or sexual abuse (Goldstein et 

al., 2005a). Furthermore, “mixed” manic-depressive features, including irritability, 

psychomotor agitation, and racing thoughts have strongly and consistently been associated 

with suicidal behaviors in adults, and there are indications of similar associations among 

youths with BD (Algorta et al., 2011). 

Interestingly, a recent meta-analysis  highlighted that the diagnosis of BD was associated 

with a higher rate of suicide attempts than the diagnosis of unipolar major depression, i.e., 

major depressive disorder (MDD) (De Crescenzo et al., 2017). The significance of the 

consistently higher risk of suicide attempts in juveniles and adults diagnosed with BD than 



those with MDD may have different meanings. One possible explanation is that the 

combination of depressed or dysphoric mood with increased tendency to act, especially 

impulsively (as often found in BD, including mixed manic-depressive states), may result in 

the adoption of particularly lethal methods for committing suicide. In any case, these findings 

have important clinical implications concerning the early identification of BD, particularly in 

children and adolescents, as they encourage close monitoring of patients with juvenile mood 

disorders for potential suicidal risk. (De Crescenzo et al., 2017). 

  



 

Chapter 2 
 

Childhood trauma in bipolar disorders 
 
2.1 Types of childhood traumatic events  

Among environmental stressors, childhood trauma has emerged as one of the most 

important factors associated with bipolar disorders (BD). Childhood trauma could be 

conceptualized as either abuse or neglect. Childhood abuse includes any act or failure to 

act that resulted in actual or potential harm to a child. Neglect refers to the failure of a parent 

or any other person responsible for the child, to provide material necessities for the child's 

survival or to provide attention, love and support needed for the child’s emotional 

development. Most of the studies in BD differentiated between childhood abuse (physical, 

sexual, or emotional) and neglect (emotional or physical) (Daruy-Filho et al., 2011). The 

Childhood trauma questionnaire (CTQ) has been the instrument most frequently used to 

assess early adverse events among these studies. The CTQ is a retrospective, self-report 

questionnaire assessing five different types of childhood trauma: Sexual abuse, physical 

abuse, emotional abuse, emotional neglect and physical neglect (Bernstein et al., 1994) 

(Table 2.1). 

Table 2.1. Types of childhood trauma. 
Abuse Physical 

Sexual 

Emotional (Psychological) 

Neglect Physical 

Emotional (Psychological) 

 

 



Childhood abuse and neglect have been reported by 51% of patients with BD. Specifically, 

37% of patients with BD reported emotional abuse, 24% reported physical abuse, 24% 

emotional neglect, 21% sexual abuse, and 12% physical neglect. In addition, one-third of 

those patients presented a combination of different types of trauma (Daruy-Filho et al., 

2011). A recent meta-analysis on 19 eligible studies demonstrated that childhood adversity 

was 2.63 times (95% CI 2.00–3.47) more likely to have occurred in patients with BD 

compared with healthy controls (HCs) (Palmier-Claus et al., 2016). Emotional abuse was 

four times more likely to have occurred in BD groups than in HCs, an effect seemingly larger 

than for other types of childhood adversity (OR=4.04, 95% CI 3.12–5.22). Palmier-Claus 

and colleagues (2016) did not find differences in rates of childhood adversity between BD 

type I (BD-I) and BD type II (BD-II). 

Recently, we specifically addressed the question of whether the occurrence of childhood 

trauma was differently distributed in BD-I and BD-II. We found that all patients with BD had 

had more severe traumatic childhood experiences than HCs. Both BD-I and BD-II patients 

differed significantly from HC for emotional abuse. However, BD-I patients differed 

significantly from HCs for sexual abuse, and BD-II differed from HCs for emotional neglect 

(Janiri et al., 2014). Results indicated that the assessment of childhood trauma can unveil 

differences between BD subtypes and pointed out the importance of separately considering 

BD subtypes in the evaluation of childhood traumatic experiences. 

 

2.2 Childhood trauma and clinical outcomes  

Childhood trauma is a key determinant in the expression and clinical course of BD. There is 

a body of evidence relating the history of childhood maltreatment to a severe illness 

progression. In a review of 18 studies performed by Daruy-Filho and colleagues (Daruy-

Filho et al., 2011), childhood abuse and neglect have been highlighted as specific risk 

factors associated with worse clinical outcome of BD. In a recent review, Aas and colleagues 



(Aas et al., 2016) confirmed this observation. The association between childhood trauma 

and earlier age of onset appears to be consistent across studies. Both Daruy-Filho (Daruy-

Filho et al., 2011), and Aas (Aas et al., 2016) underscored this result. The association is 

consistent across different types of childhood traumatic experience. The number of studies 

finding a link between earlier onset of BD and physical abuse (Leverich et al., 2002; Post et 

al., 2015) or emotional abuse/neglect (Etain et al., 2013; Li et al., 2014) appear to be nearly 

equal, whereas there is more evidence indicating sexual abuse as a risk factor to lower the 

risk for developing BD (Dienes et al., 2006; Etain et al., 2013; Leverich et al., 2002; Post et 

al., 2015). Childhood trauma also influences the recurrence of the illness.  It has been 

associated with an increased number of mood episodes (Etain et al., 2013; Garno et al., 

2005) and with a rapid cycling pattern.  Patients tend to present a rapid-cycling pattern with 

an odds ratio (OR) of 1.96 if they reported physical abuse (Leverich et al., 2002) and with 

an OR of 2.04 if they reported sexual abuse (Etain et al., 2013). This increased risk appears 

particularly important in BD in regard to the unfavorable response to pharmacological 

treatment associated with rapid-cycling (Koukopoulos et al., 2003). Early adverse events 

have also been related to increased severity of mood symptoms. Garno and colleagues 

found increased manic⁄depressive symptom severity in patients who experienced childhood 

trauma (Garno et al., 2005). Nevertheless, authors did not discriminate the nature of 

childhood abuse in their analyses. Conversely, Leverich and colleagues specified that 

increased severity of mania was associated with childhood physical and sexual abuse 

(Leverich et al., 2002). Several authors also found that patients reporting childhood trauma 

presented with episodes marked by higher frequency of psychosis (Bebbington et al., 2011; 

Janssen et al., 2004; Romero et al., 2009). In an attempt to explain the relationship between 

psychosis and sexual abuse, some authors have suggested that affective symptoms, 

basically depression and anxiety, may primarily mediate this association (Bebbington et al., 

2011). In agreement with this, a recent study found a specific significant association between 



childhood abuse and auditory hallucinations, which was strongest for sexual abuse and 

hearing mood congruent voices (Upthegrove et al., 2015). The very strong association with 

suicidal behaviors can be considered the most important clinical outcome of childhood 

trauma in BD. Daruy-Filho et al. (Daruy-Filho et al., 2011) and Aas et al. (Aas et al., 2016) 

converged in showing the link between suicidality and early adverse events as a very stable 

result across studies in BD. Suicide attempts were specifically linked to emotional and 

sexual abuse (Etain et al., 2013; Janiri et al., 2018, 2014) and in particular to both emotional 

and sexual abuse in BD-I and only to emotional abuse in BD-II (Janiri et al., 2014). A recent 

study by our group identified, among several variables, emotional abuse as a direct predictor 

of suicide attempts in BD (Janiri et al., 2018). This study speculated that the high risk of 

suicide attempts found in patients reporting emotional abuse could be related to an 

inadequate emotional regulation. This in line with studies showing that emotional 

deregulation is linked to emotional abuse in BD (Aas et al., 2014a) and implicated in the 

neurobiology of suicide risk (Neacsiu et al., 2018). Our study (Janiri et al., 2018) specifically 

found an association between childhood emotional abuse and suicidal attempts, but not 

ideation. It is therefore, possible that childhood trauma can mediate the transition from 

ideation to action in patients with BD. Further longitudinal studies are needed to clarify this 

point. 

 

2.3 Neuroimaging correlates of childhood trauma  
 
Neuroimaging studies had a transformative influence on the field of neurobiological 

correlates of BD. They have firmly established BD as a brain disorder involving multiple, 

spatially distributed structural and functional brain abnormalities (Doucet et al., 2017; D P 

Hibar et al., 2016). In the last few years, neuroimaging studies have also provided evidence 

linking childhood traumatic experiences in BD to brain dysfunction (Table 2.2). 



Structural volumetric changes have been found in patients with BD who experienced early 

adverse events. Duarte and colleagues (Duarte et al., 2016), using a voxel-based 

morphometry approach, found that BD-I patients showed a negative correlation between 

CTQ total score and gray matter volume in both the right dorsolateral prefrontal cortex 

(DLPFC) and the right thalamus. Specifically, they found that physical abuse and physical 

neglect were driving this association with the right DLPFC and the right thalamus, 

respectively. Bücker and colleagues (Bücker et al., 2014) found reduced volume of the 

corpus callosum in patients with BD with childhood trauma compared to BD patients without 

trauma. A study by our group found that amygdala and hippocampus volumes were 

differently affected by childhood trauma in patients with BD and HCs (Janiri et al., 2017). 

Specifically, childhood trauma was associated with bilaterally decreased volumes in HCs 

and increased volumes in patients with BD. This result emerged in the context of a global 

reduction of deep gray matter volumes in patients with BD. We speculated that increased 

amygdala volumes were related to an emotional overreactivity and increased hippocampal 

volumes to an over-representation of the traumatic experience. This observation is in line 

with the above-mentioned hypersensitivity to emotional stimuli and emotional dysregulation 

found in patients with BD. 

Emotional dysregulation could also underline the results found in a recent study using 

functional magnetic resonance imaging (fMRI) during an emotion recognition paradigm in a 

sample of patients with BD or schizophrenia (Aas et al., 2017b). Authors found that higher 

levels of total childhood trauma were associated with a stronger differentiation in brain 

response to negative, compared to positive faces. 

Some authors investigated in BD the influence of childhood trauma on structural brain 

connectivity. Stevelink and colleagues (Stevelink et al., 2018) found a global decrease in 

white matter integrity in patients with BD who experienced early adverse events compared 

to those who did not reported childhood trauma. Integrity of white matter microstructure was 



assessed using DTI and quantified as fractional anisotropy (FA). Notably, childhood trauma 

could impact not only structural, but also functional brain connectivity in patients with BD. A 

resting-state fMRI (rs-fMRI) study found specific alterations in the limbic network (Souza-

Queiroz et al., 2016) and a correlation between childhood trauma and decreased vmPFC-

hippocampus (bilaterally) and prefronto-limbic functional connectivity (FC). These results 

confirmed the importance of the hippocampus as a potential key area in modulating early 

traumatic events in BD. 

Table 2.2. Neuroimaging studies of the neurobiology of childhood trauma. 
 
Study Technique Findings 
Bücker et al., 2014 VBM Reduced callosal volume in BD patients 

compared to HCs 
Duarte et al., 2016 VBM Total CTQ scores correlated inversely with 

gray matter volume in right DLPFC 
(correlation mainly driven by physical abuse) 
and in right thalamus (correlation mainly 
driven by physical neglect) 

Souza-Queiroz et 
al., 2016 

rs-fMRI CTQ total scores were inversely correlated 
with amygdalar volume, with prefronto-limbic 
FC, and uncinate FA, results mainly driven by 
BD patients and entirely by physical and 
emotional neglect subscores 

Janiri et al., 2017 VBM Deep gray matter volumes globally reduced in 
BD patients, but childhood trauma related to 
decreased hippocampal and amygdalar gray 
matter volume in HCs and increased 
hippocampal and amygdalar gray matter 
volume in BD patients 

Aas et al., 2017b fMRI In patients with BD or schizophrenia, stronger 
responses to negative than positive faces in 
an emotional face recognition task 

Stevelink et al., 
2018 

DTI BD patients with childhood abuse had lower 
FA in widespread brain regions compared to 
BD patients without childhood abuse; no 
differences between HCs with and without 
childhood abuse. Mean FA differences 
mediated the association between childhood 
abuse and BD, while childhood neglect 
showed no association with FA in both BD 
patients and HCs 

Abbreviations: BD, bipolar disorder; CTQ, Childhood Trauma Questionnaire; DLPFC, 
dorsolateral prefrontal cortex; DTI, diffusion tensor imaging; FA, fractional anisotropy; FC, 
functional connectivity; fMRI, functional magnetic resonance imaging; HCs, healthy 
controls; rs, resting state; VBM, voxel-based morphometry 



 
 

Chapter 3 

Primary emotional systems 

 

3.1 The Affective Neuroscience Theory  

The term Affective Neuroscience (AN) was coined by Jaak Panksepp in 1992. His full theory 

(Montag et al., 2021; Panksepp, 1992) encompasses six primary emotional systems 

anchored in subcortical regions of the mammalian brain. With the recognition that it is highly 

probable that animals also have emotional feelings (Panksepp, 2006), Panksepp 

hypothesized that we should be able to shed light into core human emotional tendencies by 

studying animal brains. Accordingly, Panksepp carved out his emotional systems via deep 

brain stimulation, lesion studies and pharmacological challenges of the mammalian brain. 

All Panksepp’s primary emotions represent evolved “tools for survival,” which have been 

largely conserved across mammalian species, including humans. Since core emotional 

tendencies may emerge from ancient brain processes shared by all mammals, this approach 

also effectively allows one to utilize cross-species evolutionary strategies. Mammalian 

brains contain circuits that are critically involved in anger, fear, sexual lust, maternal care, 

separation distress, and social bonding, as well as playfulness and a general resource 

acquisition system for seeking/wanting — desires in a word (Panksepp, 2005). Each 

generates instinctual action tendencies that are easy to monitor in animal models.  In his AN 

theory, Panksepp postulated that affective consciousness may have been built upon these 

inherited instinctual response tendencies (Panksepp, 2006). The hypothesis that core 

emotional feelings are firmly anchored in instinctual action systems of the brain, raises the 

interesting possibility that the foundations of consciousness are rooted in core affective 

processes (Panksepp, 2005).  



 

3.2 Types of primary emotional systems  

Panksepp divided the primary emotional systems in positive and negative emotional 

systems, briefly described as follows (for an overview, see Panksepp, 2006):  

Positive emotional systems  

PLAY: This is the system that allows to navigate social possibilities in joyous ways that can 

be easily monitored behaviorally. The urge to play was not left to chance by evolution, but 

is built into the instinctual action apparatus of the mammalian brain. This is an “experience 

expectant” system that bring young animals to the perimeter of their social knowledge. Such 

social activities help program brain circuits essential for well-modulated social abilities, 

perhaps partly by activating genes that promote neuronal growth and emotional 

homeostasis. 

SEEKING: This dopamine-facilitated system energizes goal-directed urges and positive 

expectancies about the world. The SEEKING system generates a host of investigatory–

exploratory activities. It is the one that mediates our intense appetitive motivation to obtain 

resources from the environment, and highlights how a basic state control system can readily 

link up with cognitive systems that mediate thoughtful awareness and appraisals. 

CARE: The maternal instinct, so rich in all avian and mammal species, allows the human 

species to propagate effectively. This is the primary emotional system, still present in 

humans, that conditions the way we respond to newborn babies. It is based on changes of 

peripheral estrogen, progesterone, prolactin, and brain oxytocin occurring during a maternal 

state, through actions on extensive subcortical systems.  

Negative emotional systems  

FEAR: This is the system aroused by danger andprovokes freezing at lower arousal levels, 

and flight at higher levels. Although stimuli that intrinsically provoke fearfulness may differ 

among species, the evolved core structure of aroused FEAR is similar across all mammalian 



species. The unconditional FEAR circuitry, that runs between the central amygdala to the 

periaqueductal gray of the midbrain, concurrently controls the instinctual action apparatus 

and those deeply aversive feelings that intrinsically help animals avoid danger. The 

evolutionary sense of this system relies on the fact that it is more adaptive to feel anticipatory 

fear than to be attacked and harmed. 

ANGER: Anger can be evoked by a variety of situations. The RAGE system can be aroused 

by restraint, frustration and various other irritating stimuli, as well as directly by brain 

stimulation. Anger is provoked when organisms do not get what they want. Just like every 

subcortical emotional system, higher cortico-cognitive circuits are able to provide inhibition, 

guidance, and other forms of emotional regulation. Adults can modulate their anger in ways 

that children and animals cannot. The neuroscientific analysis of the ANGER circuitry has 

revealed neuropeptide controls, such as opioids and Substance P, which may eventually 

yield new pharmacological tools to facilitate such emotional self-regulation. 

SADNESS: This system modulates intense separation distress. When children get lost, they 

cry out for care, and their feelings of sudden loneliness, verging on panic, may reflect the 

ancestral pain codes upon which adult sadness and grief are built. Brain systems yielding 

separation distress calls in mammals resemble each other so closely as to suggest a shared 

ancestral heritage. Brain chemistries that exacerbate feelings of distress (e.g., 

Corticotrophin Releasing Factor) and those that can powerfully alleviate distress (e.g., brain 

opioids, oxytocin, and prolactin) figure heavily in the genesis of social attachments. 

 

3.3 Neurobiological underpinnings of primary emotional systems  

According to Panksepp’s studies, core emotional feelings arise rather directly from the 

neurodynamic of these basic emotional systems. The neurobiological underpinnings of 

primary emotional systems are shown in Table 3.1 (Panksepp, 2006). 

 



Table 3.1. Neurobiological underpinnings of primary emotional systems 

Primary 

emotional systems 

Key brain areas Key neuromodulators 

Positive emotional systems  

PLAY  Dorso-medial diencephalon, Parafascicular 

area, PAG 

Opioids, Glutamate, ACh 

SEEKING Nucleus accumbens, VTA, Mesolimbic and 

mesocortical outputs, Lateral 

hypothalamus,  PAG 

Dopamine, Glutamate, 

Opiods, Neurotensin, Others  

CARE Preoptic area, VTA, PAG, Preoptic area, 

VTA 

Oxytocin, prolactin, 

Dopamine, Opioids 

FEAR  Amygdala, hypothalamus, PAG Glutamate  

ANGER  Medial amygdala  Substance P, ACh 

SADNESS Anterior cingulate, preoptic area Opioids, Oxytocin, Prolactin, 

Glutamate  

Abbreviations: ACh, acetylcholine; PAG, periaqueductal gray; VTA, Tsai’s ventral 

tegmental area (A10). Norepinepherine and serotonin are not included since they 

modulate all emotional and cognitive processes. Adapted from Panksepp, 2006 

  



Chapter 4 
 

Childhood trauma, primary emotional systems and suicidal ideation in 
youths with bipolar disorders 

 
 

4.1 Introduction 
 

Bipolar disorders (BD) typically present with an age at onset that averages 15-25 years and 

a strong association with increased suicide risk. Recent meta-analytic findings, including 

over 2,000 youths diagnosed with mood disorder, specified that the pooled incidence of 

suicide attempts in juvenile BD was 31.5% (De Crescenzo et al., 2017). Suicidal ideation in 

adolescents predict the transition to future suicide attempts (Miranda et al., 2014). Previous 

findings showed that adolescents who reported suicidal ideation at age 15 had an almost 12 

times higher risk of having attempted suicide by the age of 30, compared to adolescents 

who did not endorse suicidal ideation at baseline (Reinherz et al., 2006). Accordingly, the 

prompt identification of suicidal ideation in juvenile BD is crucial in fostering prevention and 

intervention planning. 

While many studies have previously focused on clinical correlates of suicidal ideation in 

youths with BD (Hauser et al., 2013), emotional systems contributing to suicide risk in this 

population are poorly understood.  

Jaak Panksepp, in his Affective Neuroscience Theory (Montag et al., 2021; Panksepp, 

1992), proposed a theoretical framework to identify emotional endophenotypes, in which six 

primary emotional systems are closely related to specific subcortical neural system functions 

(Panksepp, 2006). SEEKING, CARE, and PLAY represent the positive primary emotional 

systems and relate, whereas ANGER, FEAR, and SADNESS can be found on the negative 

emotional side (capitalization is a convention used for labeling the emotional systems in 

Panksepp’s frame). Interestingly, a recent study (Lu et al., 2021) assessing adults with BD 

during depressive episodes, found significantly higher negative and lower positive emotional 



endophenotypes, as compared with healthy controls (HCs). However, the authors did not 

provide information about lifetime suicide risk. 

Among early stressors, childhood trauma has emerged as one of the most important risk 

factors for BD (Daruy-Filho et al., 2011). Distinct types of traumatic experiences (i.e., sexual, 

physical, emotional abuse and neglect) differently impact on the course of illness in adult 

age and are associated with negative outcomes (Garno et al., 2005), specifically, increased 

suicide risk in both adults and youths (Cazala et al., 2019; Goldstein et al., 2005b; Janiri et 

al., 2018). Emotional abuse, in particular, has been indicated as the most important 

childhood trauma subtype in BD (Palmier-Claus et al., 2016) and was shown to specifically 

predict lifetime suicide risk (Janiri et al., 2018). Interestingly, a recent study demonstrated 

that a dysregulation in emotional systems mediated this relationship (Lemaigre and Taylor, 

2019). 

In the light of the above observations, we decided to test whether there is a specific 

relationship between suicidal ideation in youths with BD, primary emotional systems, and 

childhood trauma. We hypothesized that youths with BD and suicidal ideation would display 

higher negative and lower positive emotional endophenotypes and higher levels of childhood 

trauma, in particular emotional abuse, as compared with BD patients without suicidal 

ideation and HCs. To test this hypothesis, we assessed for the first-time individual 

differences in Panksepp’s primary emotional systems and childhood traumatic events in a 

large sample of BD youths, with and without suicidal ideation, and age, sex-, and educational 

level-matched HCs. 

4.2 Materials and methods 

4.2.1. Participants  

We consecutively assessed 103 young outpatients with a DSM-5 diagnosis of bipolar 

disorder (BD) type I, II, or unspecified. Patients were enrolled at the Early Intervention for 

Mood Disorders Unit at Fondazione Policlinico Universitario Agostino Gemelli IRCCS in 



Rome, Italy. Patients were screened by trained staff for DSM-5 disorders, and clinical 

diagnoses were confirmed, using the Structured Clinical Interview for the DSM-5–Research 

Version (American Psychiatric Association., 2013). In addition to a diagnosis of BD, inclusion 

criteria were (i) age between 13 and 25 years (so to include teenagers and encompass all 

the usual BD onset range (Baldessarini et al., 2012); (ii) stable phase of illness according to 

psychometric evaluation (Hamilton Depression Rating Scale ≤ 7; Young Mania Rating Scale 

≤ 12); (iii) fluency in Italian; and (iv) at least five years  

of school education. Exclusion criteria were (i) traumatic head injury with loss of 

consciousness; (ii) lifetime history of major medical or neurological disorders; (iii) cognitive 

impairment; (iv) recent (past six weeks) changes in any psychotropic medication; (v) current 

use of stimulant medications; and (vi) a history of psychosis unrelated to the primary mood 

disorder. We also recruited 186 healthy controls (HCs), matched for age, sex, and 

educational level, from the same geographical area. All HCs were screened for current or 

lifetime history of DSM-5 disorders. For the aims of this study, we also interviewed them to 

determine their potential lifetime suicidal ideation; none of them reported lifetime suicidal 

ideation. HCs were also interviewed to assess whether any first-degree relative was affected 

by mood disorders or schizophrenia. If they had a positive family history, they were 

excluded. Other exclusion criteria for HCs were the same as those for the patient group. The 

study was approved and undertaken in accordance with the guidelines of the Fondazione 

Policlinico Universitario Agostino Gemelli Ethics Committee and in accordance with the 

Principles of Human Rights, as adopted by the World Medical Association (WMA) at the 18th 

WMA General Assembly, Helsinki, Finland, June 1964 and subsequently amended at the 

64th WMA General Assembly, Fortaleza, Brazil, October 2013. All participants and their 

parents, if <18-years-old, gave their written informed consent to participate in the study after 

having received a complete explanation of the study procedures. 

4.2.2. Clinical assessment 



4.2.2.1 Suicidal ideation 

The presence of a lifetime history of suicidal ideation was measured using the Columbia 

Suicide Scale for the Rating of Suicide Severity (C-SSRS) (Posner et al., 2011). Suicidal 

ideation was assessed according to the first section of the C-SSRS, an ordinal subscale 

composed by five items that address different components of the respondent's suicide 

ideation severity, such as the wish to be dead and active suicidal ideation with or without 

plan. Patients who reported any present of past suicidal ideation (i.e., any “yes” on the 

suicidal ideation subscale) were defined as BD-IS. Patients who did not meet these criteria 

were defined as BD-NIS. The C-SSRS has been validated in both adolescents and adults 

(Posner et al., 2011) and has demonstrated an excellent internal validity and an high degree 

of reliability. According to the FDA, it is considered the gold standard for the assessment of 

suicidal ideation and behavior in clinical trials (www.fda.gov). 

4.2.2.2 Childhood trauma 

We used the short form of the Childhood Trauma Questionnaire (CTQ) to measure early 

adverse childhood events. This is a 28-item, retrospective, self-report questionnaire 

(Bernstein et al., 2003) that investigates traumatic experiences in childhood; there are five 

possible answers, which range from “never true” to “very often true” depending on the 

frequency of the events. The questionnaire assesses five types of childhood trauma, i.e., 

emotional abuse, emotional neglect, physical abuse, physical neglect, and sexual abuse. 

For each type of trauma, scores range from 5 to 25. Higher scores indicate greater childhood 

maltreatment. The CTQ has been used in youths in both nonclinical (Wang et al., 2022) and 

clinical populations (Cazala et al., 2019) with a high degree of reliability. 

4.2.2.3. Affective Neuroscience Personality Scales 
 
The Italian version (Pascazio et al., 2015) of the 2.4 Affective Neuroscience Personality 

Scales (ANPS), developed by Davis et al. (Davis and Panksepp, 2011) was used to assess 

Panksepp’s primary emotional systems. This scale is a 112-statement self-report inventory, 



rated on a 4-point Likert scale (strongly disagree=0-strongly agree=3). It is designed to 

provide an assessment of all six basic affective systems that emerged from neuroscience 

research, i.e., SEEKING (interest), ANGER (rage), FEAR (anxiety), CARE 

(caring/nurturance), SADNESS (separation distress/grief), and PLAY (playfulness/joy). For 

a review of studies using the Affective Neuroscience Personality Scales in psychiatry, see 

Montag et al. (Montag et al., 2021). 

4.2.3. Statistical analyses  

We compared the socio-demographic and clinical characteristics of the three groups (i.e., 

BD-IS, BDI-NIS, and HCs) with the chi-square test for nominal variables and one-way 

analysis of variance (ANOVA) followed by post-hoc Scheffé tests for continuous variables 

and by pairwise post-hoc analyses for nominal variables. Significance was set at p<0.05. 

For the first aim of this study, we focused on the distribution patterns of primary emotional 

systems and childhood trauma subtypes. First, we conducted a multivariate analysis of 

variance (MANOVA) using all the childhood trauma subtypes and the ANPS subscales as 

dependent variables, and the diagnostic groups (i.e., BD-IS, BD-NIS, and HCs) as 

independent factors. When the initial model was significant, we conducted a series of one-

way ANOVAs, followed by Scheffé post- hoc tests, to compare means among groups. For 

comparative ANOVA measurements, we used a statistical model corrected for multiple 

comparisons according to the Bonferroni procedure (P<0.05/number of comparisons) to 

minimize the likelihood of type I statistical errors. 

In addition, all the variables significantly different between the BD-IS and the BD-NIS group, 

along with sex and age, were subjected to a multivariate logistic regression model to 

generate Odds Ratios (ORs) and their 95% confidence intervals (CIs), with suicidal ideation 

as dependent outcome measures. We examined possible multicollinearity between 

variables of interest using variance inflation factor (VIF) indicator obtained from a linear 

regression analysis. 



All statistical analyses were performed using the Statistical Package for the Social Sciences, 

version 25.0 (SPSS v. 25; IBM Corp., Armonk, New York, USA). 

4.3 Results 

4.3.1. Sociodemographic and clinical characteristics  
 
The final sample included 289 individuals, 225 females (77.9%) and 64 males (22.1%), with 

a mean age of 18.95 (SD=3.64) years. In the entire sample of patients with a diagnosis of 

BD (n=103), 50 (48.5%) youths reported suicidal ideation during life time (BD-IS) and 53 did 

not (BD-NIS). The three diagnostic groups (i.e., BD-IS, BD-NIS and HCs) did not differ 

significantly for age, gender or educational level. 

With respect to demographic characteristics, the three groups significantly differed for 

number of cohabitants and having divorced parents (Table 4.1). Specifically, post-hoc 

analyses clarified that HCs reported higher number of cohabitants than BD-NIS (p=0.01). 

BD-IS had higher rates of separated parents than BD-NIS (Chi-square=5.99, df=1, p=0.01) 

and HCs (Chi-square=22.61, df=1, p<0.0001) (Table 4.1). 

With respect to clinical characteristics, BD-IS and BD-NIS significantly differed for family 

history, age at onset, hospitalization, use of antipsychotics, lithium and benzodiazepines 

(Table 4.1). BD-IS displayed higher rates of family history for psychiatric disorders and 

hospitalization and earlier age at onset then BD-NIS. They also reported more use of 

antipsychotics, lithium and benzodiazepine then BD-NIS (Table 4.1). 

4.3.2. Distribution patterns of primary emotional systems and childhood trauma subtypes in 

patients with and without suicidal ideation 

A preliminary MANOVA found a significant global effect (Wilk's Lambda=0.72, F=9.11, 

df=22, p<0.0001) of variables of interest on the presence of lifetime suicidal ideation 

(categorized as YES/ NO). Among primary emotional systems, factorial ANOVAs indicated 

a main effect of the SEEK, PLAY, CARE and ANGER systems, while the FEAR system did 

not survive to correction for multiple comparisons. Factorial ANOVAs indicated a main effect 



for all types of childhood trauma, except for physical neglect, which did not survive to multiple 

comparison correction. In particular, with respect to emotional systems, a series of pairwise 

Scheffé post hoc analyses clarified that BD-IS scored higher on the ANGER system than 

both HCs and BD-NIS, while BD-NIS scored higher than HCs. Furthermore, BD-IS scored 

lower on the PLAY and the CARE systems than both HCs and BD-NIS, while BD-NIS scored 

lower than HCs. BD-IS and BD-NIS scored higher on the SEEK system than HCs (Table 

4.2) (Figure 1). 

BD-IS reported more emotional abuse, sexual abuse, physical abuse and emotional neglect 

than HCs, but only more emotional abuse than BD-NIS (Table 4.2) (Figure 2).  

4.3.3 Primary emotional systems and childhood trauma on suicidal ideation  

In the multivariate logistic regression, among variables associated with suicidal ideation, 

only the ANGER system and Emotional abuse significantly predicted suicidal ideation 

(Figure 3). The logistic regression model was statistically significant, χ2(4) = 47.21, 

p<0.0001. The model explained 61.0% (Nagelkerke R2) of the variance and correctly 

classified 83.1% of cases. Specifically, increasing ANGER and childhood emotional abuse 

were associated with an increased likelihood to present with suicidal ideation (ANGER: 

OR=1.13, 95%CI=1.01-1.26, Wald=5.72; emotional abuse: OR=1.26, 95% C.I.=1.04-1.52, 

Wald=5.72). 

4.4 Discussion  

To our knowledge, this is the first study to date investigating Panksepp’s primary emotional 

systems and childhood traumatic events in youths with BD with and without suicidal ideation.  

Consistent with our hypothesis, we found that youths with BD and suicidal ideation (DB-IS) 

displayed higher negative and lower positive emotional endophenotypes as compared to 

healthy controls (HCs) and patients without suicidal ideation (BD-NIS). In particular, BS-IS 

reported significantly higher scores on the ANGER system and lower scores on the PLAY 



and the CARE systems than both HCs and BD-NIS, while BD-NIS reported higher and lower 

scores than HCs. With respect to childhood trauma, BD-IS reported more emotional abuse, 

sexual abuse, physical abuse and emotional neglect than HCs, but only more emotional 

abuse than BD-NIS. Notably, after modelling for all the significant variables, only ANGER 

and emotional abuse emerged as independent predictors of suicidal ideation in youths with 

BD (Figure 3). 

The distribution pattern of primary emotional systems we found is in line with a previous 

study evaluating emotional endophenotypes in BD (Lu et al., 2021). Lu and colleagues 

assessed 43 adults with BD during a depressive episode and found that patients reported 

higher negative and lower positive emotional endophenotypes compared with HCs. Here, 

we extended this observation to juvenile BD and suicidal ideation. Our results are also in 

line with Panksepp’s affective neuroscience theory, which postulates that emotional systems 

are commonly imbalanced in psychiatric disorders. This imbalance exists at the 

neuroanatomical, neurochemical, neurophysiology, and molecular genetics levels and may 

be important for making scientific sense of the emotional turmoil that commonly 

characterizes psychiatric syndromes (Panksepp, 2006). With respect to positive emotional 

systems, in our study we found decreased PLAY and CARE and increased SEEK in BD with 

suicidal ideation. According to Panksepp, the PLAY system is of primary importance for 

social bonding and possibly contributes to neocortical reward regulation (Panksepp, 2006). 

Children not allowed sufficient time to play may show difficulty in social contexts and in 

regulating experience-expectant learning (Greenough et al., 1987). According to this, 

aberrant social and reward processing were found to be implicated in juvenile BD (Nimarko 

et al., 2022; Schenkel et al., 2008; Schwarz et al., 2020) and suicidal ideation (Quevedo et 

al., 2022; Van Meter et al., n.d.). The CARE system elicits emotional urges to care for others 

(Montag et al., 2021). As a consequence, it has been hypothesized to be the main system 

involved in attachment alterations. Interestingly, attachment disturbances may characterize 



patients with BD (Kefeli et al., 2018) and predict suicide risk (Grunebaum et al., 2010). 

Furthermore, a recent study found that patients with BD reported frequent abusive 

experiences in childhood along with higher levels of attachment insecurities (Kefeli et al., 

2018). The SEEK system is implicated in goal directed activity and positive expectancies 

about the world. It is facilitated by dopamine circuits and mediates the primary process 

phenomenology of motivation (Panksepp, 2006). In our study we found increased SEEK in 

both BD-IS and BD-NIS compared to HCs, suggesting an effect of BD diagnosis on the 

SEEK system. Our results are in contrast with Lu and colleagues, who found reduced SEEK 

in patients with BD, as assessed through the ANPS (Lu et al., 2021). This discrepancy may 

be possibly explained by the clinical differences of the samples. Lu and colleagues 

evaluated adults during a depressive episode, whereas we assessed youths in a euthymic 

state. When novelty seeking is considered in adults as a temperament dimension, it was 

shown to constitute a heritable dimension (Jylhä et al., 2016) for BD and a risk factor for 

suicide (Greenwood et al., 2013). These findings are in line with our results, extending these 

observations to youths with BD. 

Among primary emotional systems only ANGER significantly predicted suicidal ideation in 

youths with BD. According to Panksepp, the ANGER system can be aroused by restraint 

and frustration (Montag et al., 2021). It is challenged when individuals do not get what they 

want and it is sustained by amygdala activity (Reuter et al., 2009). Previous studies in adults 

found a specific association between anger and suicidal ideation or behaviors (Hawkins et 

al., 2014). In parallel, amygdala activity has been indicated as one of the neurobiological 

determinants of suicide risk (Kang et al., 2017). A very recent study found that individuals 

with past suicide attempt differed from those without attempts in their extended amygdala-

hippocampal emotional reactivity to angry faces (Gilbert et al., 2022). The same study 

suggested that ketamine may revert this effect by regulating the circuits involved in 

emotional regulation (Gilbert et al., 2022). 



Like every sub-neocortical emotional system, the ANGER system can be controlled by 

higher cortico-cognitive ones providing inhibition, guidance, and other types of emotional 

regulation (Panksepp, 2006). Accordingly, emotional regulation is implicated in the 

neurobiology of suicide risk (Neacsiu et al., 2018), being specifically increased in youths 

with suicidal ideation (Janiri et al., 2021). 

In the present study we found an association between higher levels of childhood traumatic 

experiences, in particular emotional, sexual, physical abuse, and emotional neglect on one 

hand, and suicidal ideation on the other. Results are in line with previous evidence in 

literature (Kaplan et al., 1997; Stewart et al., 2015). Nevertheless, only emotional abuse 

emerged, along with ANGER, as an independent predictor of suicidal ideation in youths with 

BD. Our group has already shown a specific link between emotional abuse and suicide risk 

in adults with BD (Janiri et al., 2018, 2014). Here we extended these observations to a 

population of patients with BD with a large participation of teenagers. In a previous study we 

have also showed that childhood trauma could modulate amygdala gray matter volumes in 

BD (Janiri et al., 2017). As already mentioned, amygdala is also implicated in suicide risk 

and in modulating emotional response, in particular anger. Given that both ANGER and 

emotional abuse rely on the activity of the same amygdala circuits, we may speculate that 

early emotional traumatic experiences may alter amygdala activity and contribute to 

dysregulate emotional responses, including response to anger. In adolescence, these 

alterations might mediate an increased susceptibility to suicide risk in BD. Future longitudinal 

studies are needed to clarify these initial speculations. 

According to our results, BD-IS had their onset at an earlier age and higher rates of family 

history, hospitalization, use of antipsychotic agents, lithium, and benzodiazepines then BD-

NIS. These findings are in line with previous studies highlighting a more severe clinical 

outcome in adolescents reporting suicidal ideation (Reinherz et al., 2006). In this regard, our 



study backs those authors who demand targeted interventions in key transition stages for 

youths presenting with suicide risk. 

4.5 Limitations  

Before presenting our conclusions, we must acknowledge some points that might limit the 

generalizability of our results. First, the cross-sectional design of our study limits the ability 

to investigate causal relationships between the assessed variables. Second, the reliability 

of the retrospective assessment of early traumatic experiences, as assessed with the CTQ, 

may be influenced by uncontrolled recall bias. Nevertheless, the CTQ is currently used in 

youths (Cazala et al., 2019; Wang et al., 2022) in both nonclinical (Wang et al., 2022) and 

clinical populations (Cazala et al., 2019) and is indicated as the best instrument for 

evaluating childhood trauma in BD (Daruy-Filho et al., 2011). Third, in our study girls were 

overrepresented compared to boys, accounting for over 70% of the total sample. 

Nevertheless, the three diagnostic groups (i.e., BD-IS, BD-NIS and HCs) were balanced for 

gender (p>0.05) and gender was considered in the multivariate model to exclude possible 

confounding effects. 

Finally, despite the relatively large number of recruited patients, due to splitting of our 

samples into diagnostic groups, the final samples were relatively small. 

4.6 Conclusions  

Our study is the first to assess individual differences in Panksepp’s primary emotional 

systems and childhood traumatic events in a sample of BD youths with and without suicidal 

ideation. We clarified that primary emotional systems and childhood traumatic experiences 

both contribute to suicidal ideation. In particular, the ANGER system and emotional abuse 

resulted to be independent predictors of suicidal ideation in juvenile BD. In clinical practice, 

all youths with BD who suffered childhood trauma, in particular emotional abuse, and 

presenting with high levels of anger, should be treated with particular attention because of 

their possible suicidal risk. The assessment of primary emotional systems and early trauma 



would allow to better tailor prevention and enforce intervention strategies aimed at reducing 

suicide risk. 

  



Table 4.1: Sociodemographic and clinical characteristics of BD-SI, BD-NSI and HC (N=289) 

Characteristics BD-SI 
(n=50) 

BD-NSI 
(n=53) HC (n=186) F or χ2 df P 

Age (years): mean ± (SD) 17.82 (3.71) 19.34 (4.07) 19.15 (3.46) 3.006 2 0.051 
Gender, males: n (%) 8 (16.0) 13 (24.5) 43 (23.1) 1.372 2 0.504 
Educational level (years): 
mean ± (SD) 12.20 (3.03) 13.20 (3.09) 13.37 (2.87) 2.874 2 0.058 

Number of cohabitants: mean 
± (SD)  3.80 (0.90) 3.57 (0.77) 3.98 (0.90) 4.905 2 0.008 

Separated parents: n (%) 29 (58.0) 18 (34.0) 43 (23.1) 22.601 2 <0.001 
Family history of psychiatric 
disorders: n (%) 32 (64.0) 23 (43.4) - 4.389 1 0.036 

Age at onset (years): mean ± 
(SD) 14.02 (2.48) 15.67 (4.40) - 4.366 1 0.040 

Hospitalizations: n (%) 15 (30.0) 7 (13.2) - 4.319 1 0.038 
Treatment adherence 
Completed adherence: n (%) 42 (84.0) 44 (83.0) - 

0.49 2 0.78 Partial adherence: n (%) 5 (41.7) 7 (58.3) - 
Partial adherence: n (%)  3 (6.0) 2 (3.8) - 
Treatments 
Antidepressants: n (%)  13 (26.0) 12 (22.6) - 0.158 1 0.691 
Antiepileptics: n (%) 21 (42.0) 17 (32.1) - 1.088 1 0.297 
Antipsychotics: n (%) 17 (34.0) 8 (15.1) - 5.003 1 0.025 
Lithium: n (%) 13 (26.0) 1 (1.9) - 12.737 1 <0.001 
Benzodiazepines: n (%) 12 (24.0) 5 (9.4) - 3.961 1 0.047 
Psychotherapy: n (%) 25 (50.0) 19 (35.8) - 2.105 1 0.147 
BD-SI= bipolar disorder-Suicidal-Ideation; BD-NSI=Bipolar Disorder-Non Suicidal Ideation; HC=Healthy 
Controls; SD=Standard deviation; df=Degrees of freedom. 

 

  



Table 4.2: Distribution patterns of childhood trauma subtypes and primary emotional systems in 
BD-SI, BD-NSI and HC (N=289) 

 SI mean ± 
(SD) 

NSI mean 
± (SD) 

HC mean 
± (SD) 

F or χ2 

 
df P 

HC vs 
BD-SI 
(P)# 

HC vs 
BD-NSI 

(P)# 

BD-SI vs 
BD-

NSI(P)# 
Primary emotional systems according to the ANPS 
SEEK 23.43 

(7.49) 
24.78 
(6.10) 

19.90 
(6.18) 14.180 2 <0.001* 0.004 <0.001 0.590 

PLAY 19.11 
(6.93) 

24.44 
(7.49) 

27.38 
(6.07) 30.394 2 <0.001* <0.001 0.02 <0.001 

CARE 24.41 
(8.75) 

28.70 
(5.81) 

31.60 
(5.90) 23.713 2 <0.001* <0.001 0.020 0.006 

FEAR 31.67 
(6.49) 

30.13 
(5.49) 

28.89 
(6.31) 3.921 2 0.021 0.026 0.464 0.472 

ANGER 29.26 
(7.43) 

21.80 
(6.47) 

19.01 
(6.02) 47.821 2 <0.001* <0.001 0.024 <0.001 

SADNESS 28.07 
(6.70) 

27.24 
(5.03) 

26.69 
(6.40) 0.927 2 0.397 0.412 0.859 0.810 

Childhood trauma subtypes according to the CTQ 
Emotional 
abuse 

14.50 
(5.52) 

10.38 
(4.06) 

8.19 
 (3.60) 44.508 2 <0.001* <0.001 0.004 <0.001 

Physical 
abuse 

7.22  
(3.44) 

6.42  
(2.43) 

5.69  
(2.31) 7.134 2 0.001* 0.002 0.201 0.312 

Sexual 
abuse 

6.87  
(3.16) 

6.08  
(2.32) 

5.41  
(2.25) 7.016 2 0.001* 0.002 0.321 0.287 

Emotional 
neglect 

13.74 
(3.38) 

12.58 
(2.47) 

12.0  
(2.42) 8.233 2 <0.001* <0.001 0.384 0.097 

Physical 
neglect 

10.20 
(1.80) 

9.86  
(1.83) 

9.42  
(1.48) 4.953 2 0.008 0.014 0.226 0.593 

BD-SI= Bipolar Disorder-Suicidal-Ideation; BD-NSI=Bipolar Disorder-Non Suicidal Ideation; HC=Healthy 
Controls; SD=Standard deviation; df=Degrees of freedom; * P significant after Bonferroni correction; 
Scheffé post hoc tests 
ANPS, Affective Neuroscience Personality Scale; CTQ, Childhood trauma questionnaire 

 

  



Figure 1: Distribution patterns of primary emotional systems according to the ANPS in BD-SI, 

BD-NSI and HC (N=289) 

 

Legend: BD-SI= bipolar disorder-Suicidal-Ideation; BD-NSI=Bipolar Disorder-Non Suicidal 
Ideation; HC=Healthy Controls; ANPS, Affective Neuroscience Personality Scale. Mean of 
all ANPS subscales are provided.  
  



Figure 2: Distribution patterns of childhood traumatic experiences according to the CTQ in 

BD-SI, BD-NSI and HC (N=289) 

 

Legend: BD-SI= bipolar disorder-Suicidal-Ideation; BD-NSI=bipolar disorder-Non-Suicidal 
Ideation; HC=Healthy Controls; CTQ, Childhood trauma questionnaire. Mean of all CTQ 
subscales are provided. 
 
Figure 3: Prediction of risk of suicidal ideation 
 
 

 
Odds Ratios (ORs) and their 95% confidence intervals (CIs) are reported for risk factor 
predicting suicidal ideation  



REFERENCES 
 
Aas, Monica, Aminoff, S.R., Vik Lagerberg, T., Etain, B., Agartz, I., Andreassen, O. a, 

Melle, I., 2014a. Affective lability in patients with bipolar disorders is associated with 
high levels of childhood trauma. Psychiatry Res. 218, 252–5. 
https://doi.org/10.1016/j.psychres.2014.03.046 

Aas, M., Etain, B., Bellivier, F., Henry, C., Lagerberg, T., Ringen, A., Agartz, I., Gard, S., 
Kahn, J.P., Leboyer, M., Andreassen, O.A., Melle, I., 2014. Additive effects of 
childhood abuse and cannabis abuse on clinical expressions of bipolar disorders. 
Psychol. Med. 44, 1653–1662. https://doi.org/10.1017/S0033291713002316 

Aas, Monica, Haukvik, U.K., Djurovic, S., Tesli, M., Athanasiu, L., Bjella, T., Hansson, L., 
Cattaneo, A., Agartz, I., Andreassen, O.A., Melle, I., 2014b. Interplay between 
childhood trauma and BDNF val66met variants on blood BDNF mRNA levels and on 
hippocampus subfields volumes in schizophrenia spectrum and bipolar disorders. J. 
Psychiatr. Res. 59, 14–21. https://doi.org/10.1016/j.jpsychires.2014.08.011 

Aas, M., Henry, C., Andreassen, O.A., Bellivier, F., Melle, I., Etain, B., 2016. The role of 
childhood trauma in bipolar disorders. Int. J. Bipolar Disord. 4, 2. 
https://doi.org/10.1186/s40345-015-0042-0 

Aas, M., Henry, C., Bellivier, F., Lajnef, M., Gard, S., Kahn, J.P., Lagerberg, T. V., Aminoff, 
S.R., Bjella, T., Leboyer, M., Andreassen, O.A., Melle, I., Etain, B., 2017a. Affective 
lability mediates the association between childhood trauma and suicide attempts, 
mixed episodes and co-morbid anxiety disorders in bipolar disorders. Psychol. Med. 
47, 902–912. https://doi.org/10.1017/S0033291716003081 

Aas, M., Kauppi, K., Brandt, C.L., Tesli, M., Kaufmann, T., Steen, N.E., Agartz, I., Westlye, 
L.T., Andreassen, O.A., Melle, I., 2017b. Childhood trauma is associated with 
increased brain responses to emotionally negative as compared with positive faces in 
patients with psychotic disorders. Psychol. Med. 47, 669–679. 
https://doi.org/10.1017/S0033291716002762 

Agius, M., Lee, J., Gardner, J., Wotherspoon, D., 2012. Bipolar II disorder and borderline 
personality disorder - Co-morbidity or spectrum?, in: Psychiatria Danubina. pp. 197–
201. 

Algorta, G.P., Youngstrom, E.A., Frazier, T.W., Freeman, A.J., Youngstrom, J.K., Findling, 
R.L., 2011. Suicidality in pediatric bipolar disorder: predictor or outcome of family 
processes and mixed mood presentation? Bipolar Disord. 13, 76–86. 
https://doi.org/10.1111/j.1399-5618.2010.00886.x 

American Psychiatric Association., 2013. DSM 5, American Journal of Psychiatry. 
https://doi.org/10.1176/appi.books.9780890425596.744053 

Aubert, E., Jaussent, I., Olié, E., Ducasse, D., Azorin, J.M., Bellivier, F., Belzeaux, R., 
Bougerol, T., Etain, B., Gard, S., Henry, C., Kahn, J.P., Leboyer, M., Loftus, J., 
Passerieux, C., Lopez-Castroman, J., Courtet, P., 2016. Effect of early trauma on the 
sleep quality of euthymic bipolar patients. J. Affect. Disord. 206, 261–267. 
https://doi.org/10.1016/j.jad.2016.07.045 

Baldessarini, R.J., Tondo, L., Vazquez, G.H., Undurraga, J., Bolzani, L., Yildiz, A., Khalsa, 
H.-M.K., Lai, M., Lepri, B., Lolich, M., Maffei, P.M., Salvatore, P., Faedda, G.L., Vieta, 
E., Tohen, M., 2012. Age at onset versus family history and clinical outcomes in 1,665 
international bipolar-I disorder patients. World Psychiatry 11, 40–6. 
https://doi.org/10.1016/j.wpsyc.2012.01.006 

Bebbington, P., Jonas, S., Kuipers, E., King, M., Cooper, C., Brugha, T., Meltzer, H., 
McManus, S., Jenkins, R., 2011. Childhood sexual abuse and psychosis: data from a 
cross-sectional national psychiatric survey in England. Br. J. Psychiatry 199, 29–37. 
https://doi.org/10.1192/bjp.bp.110.083642 



Benedetti, F., Riccaboni, R., Dallaspezia, S., Locatelli, C., Smeraldi, E., Colombo, C., 
2015. Effects of CLOCK gene variants and early stress on hopelessness and suicide 
in bipolar depression. Chronobiol. Int. 32, 1156–1161. 
https://doi.org/10.3109/07420528.2015.1060603 

Benedetti, F., Riccaboni, R., Poletti, S., Radaelli, D., Locatelli, C., Lorenzi, C., Pirovano, 
A., Smeraldi, E., Colombo, C., 2014. The serotonin transporter genotype modulates 
the relationship between early stress and adult suicidality in bipolar disorder. Bipolar 
Disord. 16, 857–866. https://doi.org/10.1111/bdi.12250 

Bernstein, D.P., Fink, L., Handelsman, L., Foote, J., Lovejoy, M., Wenzel, K., Sapareto, E., 
Ruggiero, J., 1994. Initial reliability and validity of a new retrospective measure of 
child abuse and neglect. Am. J. Psychiatry 151, 1132–1136. 
https://doi.org/10.1176/ajp.151.8.1132 

Bernstein, D.P., Stein, J.A., Newcomb, M.D., Walker, E., Pogge, D., Ahluvalia, T., Stokes, 
J., Handelsman, L., Medrano, M., Desmond, D., Zule, W., 2003. Development and 
validation of a brief screening version of the Childhood Trauma Questionnaire. Child 
Abus. Negl. 27, 169–190. https://doi.org/10.1016/S0145-2134(02)00541-0 

Bitter, S.M., Mills, N.P., Adler, C.M., Strakowski, S.M., DelBello, M.P., 2011. Progression 
of amygdala volumetric abnormalities in adolescents after their first manic episode. J. 
Am. Acad. Child Adolesc. Psychiatry 50, 1017–26. 
https://doi.org/10.1016/j.jaac.2011.07.001 

Bould, H., Mars, B., Moran, P., Biddle, L., Gunnell, D., 2019. Rising suicide rates among 
adolescents in England and Wales. Lancet (London, England) 394, 116–117. 
https://doi.org/10.1016/S0140-6736(19)31102-X 

Brown, G.R., McBride, L., Bauer, M.S., Williford, W.O., -Cooperative-Studies-Program-, 
2005. Impact of childhood abuse on the course of bipolar disorder: a replication study 
in U.S. veterans. J. Affect. Disord. 89, 57–67. 
https://doi.org/10.1016/j.jad.2005.06.012 

Bücker, J., Muralidharan, K., Torres, I.J., Su, W., Kozicky, J., Silveira, L.E., Bond, D.J., 
Honer, W.G., Kauer-Sant’anna, M., Lam, R.W., Yatham, L.N., 2014. Childhood 
maltreatment and corpus callosum volume in recently diagnosed patients with bipolar 
I disorder: data from the Systematic Treatment Optimization Program for Early Mania 
(STOP-EM). J. Psychiatr. Res. 48, 65–72. 
https://doi.org/10.1016/j.jpsychires.2013.10.012 

Castaldo, L., Serra, G., Piga, S., Reale, A., Vicari, S., 2020. Suicidal behaviour and non-
suicidal self-injury in children and adolescents seen at an Italian paediatric emergency 
department. Ann. Ist. Super. Sanita 56, 303–314. 
https://doi.org/10.4415/ANN_20_03_08 

Cazala, F., Bauer, I.E., Meyer, T.D., Spiker, D.E., Kazimi, I.F., Zeni, C.P., Zunta-Soares, 
G.B., Soares, J.C., 2019. Correlates of childhood trauma in children and adolescents 
with bipolar disorder spectrum: A preliminary study. J. Affect. Disord. 247, 114–119. 
https://doi.org/10.1016/j.jad.2018.12.007 

Curtin, S.C., Warner, M., Hedegaard, H., 2016. Increase in Suicide in the United States, 
1999-2014. NCHS Data Brief 1–8. 

Daruy-Filho, L., Brietzke, E., Lafer, B., Grassi-Oliveira, R., 2011. Childhood maltreatment 
and clinical outcomes of bipolar disorder. Acta Psychiatr. Scand. 124, 427–434. 
https://doi.org/10.1111/j.1600-0447.2011.01756.x 

Davis, K.L., Panksepp, J., 2011. The brain’s emotional foundations of human personality 
and the Affective Neuroscience Personality Scales. Neurosci. Biobehav. Rev. 35, 
1946–1958. https://doi.org/10.1016/j.neubiorev.2011.04.004 

De Crescenzo, F., Serra, G., Maisto, F., Uchida, M., Woodworth, H., Casini, M.P., 
Baldessarini, R.J., Vicari, S., 2017. Suicide Attempts in Juvenile Bipolar Versus Major 



Depressive Disorders: Systematic Review and Meta-Analysis. J. Am. Acad. Child 
Adolesc. Psychiatry 56, 825-831.e3. https://doi.org/10.1016/j.jaac.2017.07.783 

Dienes, K.A., Hammen, C., Henry, R.M., Cohen, A.N., Daley, S.E., 2006. The stress 
sensitization hypothesis: Understanding the course of bipolar disorder. J. Affect. 
Disord. 95, 43–49. https://doi.org/10.1016/j.jad.2006.04.009 

Doucet, G.E., Bassett, D.S., Yao, N., Glahn, D.C., Frangou, S., 2017. The role of intrinsic 
brain functional connectivity in vulnerability and resilience to bipolar disorder. Am. J. 
Psychiatry 174, 1214–1222. https://doi.org/10.1176/appi.ajp.2017.17010095 

Duarte, D.G.G., Neves, M.D.C.L., Albuquerque, M.R., De Souza-Duran, F.L., Busatto, G., 
Corrêa, H., 2016. Gray matter brain volumes in childhood-maltreated patients with 
bipolar disorder type I: A voxel-based morphometric study. J. Affect. Disord. 197, 74–
80. https://doi.org/10.1016/j.jad.2016.02.068 

Etain, B., Aas, M., Andreassen, O. a, Lorentzen, S., Dieset, I., Gard, S., Kahn, J.-P., 
Bellivier, F., Leboyer, M., Melle, I., Henry, C., 2013. Childhood trauma is associated 
with severe clinical characteristics of bipolar disorders. J. Clin. Psychiatry 74, 991–8. 
https://doi.org/10.4088/JCP.13m08353 

Etain, B., Lajnef, M., Henrion, A., Dargél, A.A., Stertz, L., Kapczinski, F., Mathieu, F., 
Henry, C., Gard, S., Kahn, J.P., Leboyer, M., Jamain, S., Bellivier, F., 2015. 
Interaction between SLC6A4 promoter variants and childhood trauma on the age at 
onset of bipolar disorders. Sci. Rep. 5, 1–9. https://doi.org/10.1038/srep16301 

Fazel, S., Runeson, B., 2020. Suicide. N. Engl. J. Med. 382, 266–274. 
https://doi.org/10.1056/NEJMra1902944 

Garno, J., Goldberg, J., Ramirez, P., Ritzler, B., 2005. Impact of childhood abuse on the 
clinical course of bipolar disorder. Br. J. psychiatry 186, 121–125. 
https://doi.org/10.1192/bjp.186.2.121 

Garno, J.L., Gunawardane, N., Goldberg, J.F., 2008. Predictors of trait aggression in 
bipolar disorder. Bipolar Disord. 10, 285–292. https://doi.org/10.1111/j.1399-
5618.2007.00489.x 

Gilbert, J.R., Gerner, J.L., Burton, C.R., Nugent, A.C., Zarate, C.A., Ballard, E.D., 2022. 
Magnetoencephalography biomarkers of suicide attempt history and antidepressant 
response to ketamine in treatment-resistant major depression. J. Affect. Disord. 312, 
188–197. https://doi.org/10.1016/j.jad.2022.06.025 

Glenn, C.R., Kleiman, E.M., Kellerman, J., Pollak, O., Cha, C.B., Esposito, E.C., Porter, 
A.C., Wyman, P.A., Boatman, A.E., 2020. Annual Research Review: A meta-analytic 
review of worldwide suicide rates in adolescents. J. Child Psychol. Psychiatry. 61, 
294–308. https://doi.org/10.1111/jcpp.13106 

Goldstein, B.I., Birmaher, B., Carlson, G.A., DelBello, M.P., Findling, R.L., Fristad, M., 
Kowatch, R.A., Miklowitz, D.J., Nery, F.G., Perez-Algorta, G., Van Meter, A., Zeni, 
C.P., Correll, C.U., Kim, H.-W., Wozniak, J., Chang, K.D., Hillegers, M., Youngstrom, 
E.A., 2017. The International Society for Bipolar Disorders Task Force report on 
pediatric bipolar disorder: Knowledge to date and directions for future research. 
Bipolar Disord. 19, 524–543. https://doi.org/10.1111/bdi.12556 

Goldstein, B.I., Strober, M.A., Birmaher, B., Axelson, D.A., Esposito-Smythers, C., 
Goldstein, T.R., Leonard, H., Hunt, J., Gill, M.K., Iyengar, S., Grimm, C., Yang, M., 
Ryan, N.D., Keller, M.B., 2008. Substance use disorders among adolescents with 
bipolar spectrum disorders. Bipolar Disord. 10, 469–478. 
https://doi.org/10.1111/j.1399-5618.2008.00584.x 

Goldstein, T.R., Birmaher, B., Axelson, D., Ryan, N.D., Strober, M.A., Gill, M.K., Valeri, S., 
Chiappetta, L., Leonard, H., Hunt, J., Bridge, J.A., Brent, D.A., Keller, M., 2005a. 
History of suicide attempts in pediatric bipolar disorder: factors associated with 
increased risk. Bipolar Disord. 7, 525–35. https://doi.org/10.1111/j.1399-



5618.2005.00263.x 
Goldstein, T.R., Birmaher, B., Axelson, D., Ryan, N.D., Strober, M.A., Gill, M.K., Valeri, S., 

Chiappetta, L., Leonard, H., Hunt, J., Bridge, J.A., Brent, D.A., Keller, M., 2005b. 
History of suicide attempts in pediatric bipolar disorder: factors associated with 
increased risk. Bipolar Disord. 7, 525–535. https://doi.org/10.1111/j.1399-
5618.2005.00263.x 

Greenough, W.T., Black, J.E., Wallace, C.S., 1987. Experience and brain development. 
Child Dev. 58, 539–59. 

Greenwood, T.A., Badner, J.A., Byerley, W., Keck, P.E., McElroy, S.L., Remick, R.A., 
Dessa Sadovnick, A., Kelsoe, J.R., 2013. Heritability and linkage analysis of 
personality in bipolar disorder. J. Affect. Disord. 151, 748–755. 
https://doi.org/10.1016/j.jad.2013.06.015 

Grunebaum, M.F., Galfalvy, H.C., Mortenson, L.Y., Burke, A.K., Oquendo, M.A., Mann, 
J.J., 2010. Attachment and social adjustment: relationships to suicide attempt and 
major depressive episode in a prospective study. J. Affect. Disord. 123, 123–30. 
https://doi.org/10.1016/j.jad.2009.09.010 

Hariri, A.G., Gulec, M.Y., Orengul, F.F.C., Sumbul, E.A., Elbay, R.Y., Gulec, H., 2015. 
Dissociation in bipolar disorder: Relationships between clinical variables and 
childhood trauma. J. Affect. Disord. 184, 104–110. 
https://doi.org/10.1016/j.jad.2015.05.023 

Hauser, M., Galling, B., Correll, C.U., 2013. Suicidal ideation and suicide attempts in 
children and adolescents with bipolar disorder: a systematic review of prevalence and 
incidence rates, correlates, and targeted interventions. Bipolar Disord. 15, 507–23. 
https://doi.org/10.1111/bdi.12094 

Hawkins, K.A., Hames, J.L., Ribeiro, J.D., Silva, C., Joiner, T.E., Cougle, J.R., 2014. An 
examination of the relationship between anger and suicide risk through the lens of the 
interpersonal theory of suicide. J. Psychiatr. Res. 50, 59–65. 
https://doi.org/10.1016/j.jpsychires.2013.12.005 

Hawton, K., Saunders, K.E.A., O’Connor, R.C., 2012. Self-harm and suicide in 
adolescents. Lancet. https://doi.org/10.1016/S0140-6736(12)60322-5 

Herman, J.L., Perry, J.C., van der Kolk, B. a, 1989. Childhood trauma in borderline 
personality disorder. Am. J. Psychiatry 146, 490–495. 
https://doi.org/10.1176/ajp.146.4.490 

Hibar, D P, Westlye, L.T., van Erp, T.G.M., Rasmussen, J., Leonardo, C.D., Faskowitz, J., 
Haukvik, U.K., Hartberg, C.B., Doan, N.T., Agartz, I., Dale, A.M., Gruber, O., Krämer, 
B., Trost, S., Liberg, B., Abé, C., Ekman, C.J., Ingvar, M., Landén, M., Fears, S.C., 
Freimer, N.B., Bearden, C.E., Costa Rica/Colombia Consortium for Genetic 
Investigation of Bipolar Endophenotypes, Sprooten, E., Glahn, D.C., Pearlson, G.D., 
Emsell, L., Kenney, J., Scanlon, C., McDonald, C., Cannon, D.M., Almeida, J., 
Versace, A., Caseras, X., Lawrence, N.S., Phillips, M.L., Dima, D., Delvecchio, G., 
Frangou, S., Satterthwaite, T.D., Wolf, D., Houenou, J., Henry, C., Malt, U.F., Bøen, 
E., Elvsåshagen, T., Young, A.H., Lloyd, A.J., Goodwin, G.M., Mackay, C.E., Bourne, 
C., Bilderbeck, A., Abramovic, L., Boks, M.P., van Haren, N.E.M., Ophoff, R.A., Kahn, 
R.S., Bauer, M., Pfennig, A., Alda, M., Hajek, T., Mwangi, B., Soares, J.C., Nickson, 
T., Dimitrova, R., Sussmann, J.E., Hagenaars, S., Whalley, H.C., McIntosh, A.M., 
Thompson, P.M., Andreassen, O.A., 2016. Subcortical volumetric abnormalities in 
bipolar disorder. Mol. Psychiatry 1–7. https://doi.org/10.1038/mp.2015.227 

Hibar, D. P., Westlye, L.T., Van Erp, T.G.M., Rasmussen, J., Leonardo, C.D., Faskowitz, 
J., Haukvik, U.K., Hartberg, C.B., Doan, N.T., Agartz, I., Dale, A.M., Gruber, O., 
Krämer, B., Trost, S., Liberg, B., Abé, C., Ekman, C.J., Ingvar, M., Landén, M., Fears, 
S.C., Freimer, N.B., Bearden, C.E., Sprooten, E., Glahn, D.C., Pearlson, G.D., Emsell, 



L., Kenney, J., Scanlon, C., McDonald, C., Cannon, D.M., Almeida, J., Versace, A., 
Caseras, X., Lawrence, N.S., Phillips, M.L., Dima, D., Delvecchio, G., Frangou, S., 
Satterthwaite, T.D., Wolf, D., Houenou, J., Henry, C., Malt, U.F., BØen, E., 
Elvs’shagen, T., Young, A.H., Lloyd, A.J., Goodwin, G.M., Mackay, C.E., Bourne, C., 
Bilderbeck, A., Abramovic, L., Boks, M.P., Van Haren, N.E.M., Ophoff, R.A., Kahn, 
R.S., Bauer, M., Pfennig, A., Alda, M., Hajek, T., Mwangi, B., Soares, J.C., Nickson, 
T., Dimitrova, R., Sussmann, J.E., Hagenaars, S., Whalley, H.C., McIntosh, A.M., 
Thompson, P.M., Andreassen, O.A., 2016. Subcortical volumetric abnormalities in 
bipolar disorder. Mol. Psychiatry 21, 1710–1716. https://doi.org/10.1038/mp.2015.227 

Janet, P., 1904. L’Amnésie et la dissociation des souvenirs par l’émotion. J. Psycologie 1, 
417–453. 

Janiri, D., De Rossi, P., Kotzalidis, G.D., Girardi, P., Koukopoulos, A.E., Reginaldi, D., 
Dotto, F., Manfredi, G., Jollant, F., Gorwood, P., Pompili, M., Sani, G., 2018. 
Psychopathological characteristics and adverse childhood events are differentially 
associated with suicidal ideation and suicidal acts in mood disorders. Eur. Psychiatry 
53, 31–36. https://doi.org/10.1016/j.eurpsy.2018.05.009 

Janiri, D., Moccia, L., Conte, E., Palumbo, L., Chieffo, D.P.R., Fredda, G., Menichincheri, 
R.M., Balbi, A., Kotzalidis, G.D., Sani, G., Janiri, L., 2021. Emotional Dysregulation, 
Temperament and Lifetime Suicidal Ideation among Youths with Mood Disorders. J. 
Pers. Med. 11, 865. https://doi.org/10.3390/jpm11090865 

Janiri, D., Sani, G., Danese, E., Simonetti, A., Ambrosi, E., Angeletti, G., Erbuto, D., 
Caltagirone, C., Girardi, P., Spalletta, G., 2014. Childhood traumatic experiences of 
patients with bipolar disorder type I and type II. J. Affect. Disord. 175, 92–97. 
https://doi.org/10.1016/j.jad.2014.12.055 

Janiri, D., Sani, G., Rossi, P. De, Piras, F., Iorio, M., Banaj, N., Giuseppin, G., Spinazzola, 
E., Maggiora, M., Ambrosi, E., Simonetti, A., Spalletta, G., 2017. Amygdala and 
hippocampus volumes are differently affected by childhood trauma in patients with 
bipolar disorders and healthy controls. Bipolar Disord. 19, 353–362. 
https://doi.org/10.1111/bdi.12516 

Janssen, I., Krabbendam, L., Bak, M., Hanssen, M., Vollebergh, W., De Graaf, R., Van Os, 
J., 2004. Childhood abuse as a risk factor for psychotic experiences. Acta Psychiatr. 
Scand. 109, 38–45. https://doi.org/10.1046/j.0001-690X.2003.00217.x 

Jylhä, P.J., Rosenström, T., Mantere, O., Suominen, K., Melartin, T.K., Vuorilehto, M.S., 
Holma, M.K., Riihimäki, K.A., Oquendo, M.A., Keltikangas-Järvinen, L., Isometsä, 
E.T., 2016. Temperament, character, and suicide attempts in unipolar and bipolar 
mood disorders. J. Clin. Psychiatry 77, 252–60. 
https://doi.org/10.4088/JCP.14m09472 

Kang, S.-G., Na, K.-S., Choi, J.-W., Kim, J.-H., Son, Y.-D., Lee, Y.J., 2017. Resting-state 
functional connectivity of the amygdala in suicide attempters with major depressive 
disorder. Prog. Neuro-Psychopharmacology Biol. Psychiatry 77, 222–227. 
https://doi.org/10.1016/j.pnpbp.2017.04.029 

Kaplan, S.J., Pelcovitz, D., Salzinger, S., Mandel, F., Weiner, M., 1997. Adolescent 
physical abuse and suicide attempts. J. Am. Acad. Child Adolesc. Psychiatry 36, 799–
808. https://doi.org/10.1097/00004583-199706000-00017 

Kefeli, M.C., Turow, R.G., Yıldırım, A., Boysan, M., 2018. Childhood maltreatment is 
associated with attachment insecurities, dissociation and alexithymia in bipolar 
disorder. Psychiatry Res. 260, 391–399. 
https://doi.org/10.1016/j.psychres.2017.12.026 

Koukopoulos, A., Sani, G., Koukopoulos, A.E., Minnai, G.P., Girardi, P., Pani, L., Albert, 
M.J., Reginaldi, D., 2003. Duration and stability of the rapid-cycling course: A long-
term personal follow-up of 109 patients. J. Affect. Disord. 73, 75–85. 



https://doi.org/10.1016/S0165-0327(02)00321-X 
Leclerc, E., Mansur, R.B., Grassi-Oliveira, R., Cordeiro, Q., Kapczinski, F., McIntyre, R.S., 

Brietzke, E., 2017. The differential association between history of childhood sexual 
abuse and body mass index in early and late stages of bipolar disorder. J. Affect. 
Disord. 227, 214–218. https://doi.org/10.1016/j.jad.2017.10.031 

Lemaigre, C., Taylor, E.P., 2019. Mediators of childhood trauma and suicidality in a cohort 
of socio-economically deprived Scottish men. Child Abuse Negl. 88, 159–170. 
https://doi.org/10.1016/j.chiabu.2018.11.013 

Leverich, G.S., McElroy, S.L., Suppes, T., Keck, P.E., Denicoff, K.D., Nolen, W.A., 
Altshuler, L.L., Rush, A.J., Kupka, R., Frye, M.A., Autio, K.A., Post, R.M., 2002. Early 
physical and sexual abuse associated with an adverse course of bipolar illness. Biol. 
Psychiatry 51, 288–297. https://doi.org/10.1016/S0006-3223(01)01239-2 

Lewinsohn, P.M., Seeley, J.R., Buckley, M.E., Klein, D.N., 2002. Bipolar disorder in 
adolescence and young adulthood. Child Adolesc. Psychiatr. Clin. N. Am. 11, 461–75, 
vii. https://doi.org/10.1016/s1056-4993(02)00005-6 

Li, X. Bin, Liu, J.T., Zhu, X.Z., Zhang, L., Tang, Y.L., Wang, C.Y., 2014. Childhood trauma 
associates with clinical features of bipolar disorder in a sample of Chinese patients. J. 
Affect. Disord. 168, 58–63. https://doi.org/10.1016/j.jad.2014.06.017 

Lu, F., Cui, Q., He, Z., Sheng, W., Pang, Y., Chen, Y., Tang, Q., Yang, Y., Luo, W., Yu, Y., 
Li, D., Deng, J., Hu, S., Chen, H., 2021. Prefrontal-limbic-striatum dysconnectivity 
associated with negative emotional endophenotypes in bipolar disorder during 
depressive episodes. J. Affect. Disord. 295, 422–430. 
https://doi.org/10.1016/j.jad.2021.08.055 

Mandolini, G.M., Lazzaretti, M., Pigoni, A., Delvecchio, G., Soares, J.C., Brambilla, P., 
2018. The impact of BDNF Val66Met polymorphism on cognition in Bipolar Disorder: 
A review. J. Affect. Disord. 243, 552–558. https://doi.org/10.1016/j.jad.2018.07.054 

Merikangas, K.R., He, J.-P., Burstein, M., Swanson, S.A., Avenevoli, S., Cui, L., Benjet, 
C., Georgiades, K., Swendsen, J., 2010. Lifetime prevalence of mental disorders in 
U.S. adolescents: results from the National Comorbidity Survey Replication--
Adolescent Supplement (NCS-A). J. Am. Acad. Child Adolesc. Psychiatry 49, 980–9. 
https://doi.org/10.1016/j.jaac.2010.05.017 

Miller, S., Hallmayer, J., Wang, P.W., Hill, S.J., Johnson, S.L., Ketter, T.A., 2013. Brain-
derived neurotrophic factor val66met genotype and early life stress effects upon 
bipolar course. J. Psychiatr. Res. 47, 252–258. 
https://doi.org/10.1016/j.jpsychires.2012.10.015 

Minkowski, E., 1927. La schizophrénie: Psychopathologie des schizoïdes et des 
schizophrènes. Payot, Paris. 

Miranda, R., Ortin, A., Scott, M., Shaffer, D., 2014. Characteristics of suicidal ideation that 
predict the transition to future suicide attempts in adolescents. J. Child Psychol. 
Psychiatry. 55, 1288–96. https://doi.org/10.1111/jcpp.12245 

Montag, C., Elhai, J.D., Davis, K.L., 2021. A comprehensive review of studies using the 
Affective Neuroscience Personality Scales in the psychological and psychiatric 
sciences. Neurosci. Biobehav. Rev. 125, 160–167. 
https://doi.org/10.1016/j.neubiorev.2021.02.019 

Neacsiu, A.D., Fang, C.M., Rodriguez, M., Rosenthal, M.Z., 2018. Suicidal Behavior and 
Problems with Emotion Regulation. Suicide Life-Threatening Behav. 48, 52–74. 
https://doi.org/10.1111/sltb.12335 

Nimarko, A.F., Gorelik, A.J., Carta, K.E., Gorelik, M.G., Singh, M.K., 2022. Neural 
correlates of reward processing distinguish healthy youth at familial risk for bipolar 
disorder from youth at familial risk for major depressive disorder. Transl. Psychiatry 
12, 31. https://doi.org/10.1038/s41398-022-01800-9 



Palmier-Claus, J.E., Berry, K., Bucci, S., Mansell, W., Varese, F., 2016. Relationship 
between childhood adversity and bipolar affective disorder: systematic review and 
meta-analysis. Br. J. Psychiatry 209, 454–459. 
https://doi.org/10.1192/bjp.bp.115.179655 

Panksepp, J., 2006. Emotional endophenotypes in evolutionary psychiatry. Prog. 
Neuropsychopharmacol. Biol. Psychiatry 30, 774–84. 
https://doi.org/10.1016/j.pnpbp.2006.01.004 

Panksepp, J., 2005. Affective consciousness: Core emotional feelings in animals and 
humans. Conscious. Cogn. 14, 30–80. https://doi.org/10.1016/j.concog.2004.10.004 

Panksepp, J., 1992. A critical role for “affective neuroscience” in resolving what is basic 
about basic emotions. Psychol. Rev. 99, 554–560. https://doi.org/10.1037/0033-
295X.99.3.554 

Pascazio, L., Bembich, S., Nardone, I.B., Vecchiet, C., Guarino, G., Clarici, A., 2015. 
Validation of the Italian Translation of the Affective Neuroscience Personality Scales. 
Psychol. Rep. 116, 97–115. https://doi.org/10.2466/08.09.PR0.116k13w4 

Pfeifer, J.C., Welge, J., Strakowski, S.M., Adler, C.M., DelBello, M.P., 2008. Meta-analysis 
of amygdala volumes in children and adolescents with bipolar disorder. J. Am. Acad. 
Child Adolesc. Psychiatry 47, 1289–98. 
https://doi.org/10.1097/CHI.0b013e318185d299 

Posner, K., Brown, G.K., Stanley, B., Brent, D.A., Yershova, K. V., Oquendo, M.A., Currier, 
G.W., Melvin, G.A., Greenhill, L., Shen, S., Mann, J.J., 2011. The Columbia–Suicide 
Severity Rating Scale: Initial Validity and Internal Consistency Findings From Three 
Multisite Studies With Adolescents and Adults. Am. J. Psychiatry 168, 1266–1277. 
https://doi.org/10.1176/appi.ajp.2011.10111704 

Post, R.M., Altshuler, L.L., Kupka, R., Mcelroy, S.L., Frye, M.A., Rowe, M., Leverich, G.S., 
Grunze, H., Suppes, T., Keck, P.E., Nolen, W.A., 2015. Verbal abuse, like physical 
and sexual abuse, in childhood is associated with an earlier onset and more difficult 
course of bipolar disorder. Bipolar Disord. 17, 323–330. 
https://doi.org/10.1111/bdi.12268 

Quevedo, K., Teoh, J.Y., Liu, G., Santana-Gonzalez, C., Forbes, E.E., Engstrom, M., 
2022. Neural substrates of rewarding and punishing self representations in depressed 
suicide-attempting adolescents. J. Psychiatr. Res. 148, 204–213. 
https://doi.org/10.1016/j.jpsychires.2022.01.037 

Raust, A., Sportiche, S., Geoffroy, P.A., Aouizerate, B., Desage, A., Olie, E., Ducasse, D., 
Moliere, F., Belzeaux, R., Viglianaise, N., Lescalier, L., Job, S., Henry, C., Etain, B., 
Leboyer, M., Laouamri, H., Souryis, K., Godin, O., Kayser, N., Grevin, I., Loftus, J., 
Albertini, L., Etain, B., Bellivier, F., Etain, B., Bellivier, F., Etain, B., Etain, B., Henry, 
C., Aubin, V., Azorin, J.M., Bellivier, F., Bougerol, T., Courtet, P., Gard, S., Kahn, J.P., 
Passerieux, C., Leboyer, M., Lajnef, M., Henry, C., Leboyer, M., Henry, C., Leboyer, 
M., Henry, C., Leboyer, M., Henry, C., Aubin, V., Azorin, J.M., Azorin, J.M., Bougerol, 
T., Courtet, P., Gard, S., Kahn, J.P., Passerieux, C., 2017. Childhood trauma, 
dimensions of psychopathology and the clinical expression of bipolar disorders: A 
pathway analysis. J. Psychiatr. Res. 95, 37–45. 
https://doi.org/10.1016/j.jpsychires.2017.07.013 

Reinherz, H.Z., Tanner, J.L., Berger, S.R., Beardslee, W.R., Fitzmaurice, G.M., 2006. 
Adolescent suicidal ideation as predictive of psychopathology, suicidal behavior, and 
compromised functioning at age 30. Am. J. Psychiatry 163, 1226–32. 
https://doi.org/10.1176/appi.ajp.163.7.1226 

Reuter, M., Weber, B., Fiebach, C.J., Elger, C., Montag, C., 2009. The biological basis of 
anger: Associations with the gene coding for DARPP-32 (PPP1R1B) and with 
amygdala volume. Behav. Brain Res. 202, 179–183. 



https://doi.org/10.1016/j.bbr.2009.03.032 
Romero, S., Birmaher, B., Axelson, D., Goldstein, T., Goldstein, B.I., Gill, M.K., Iosif, A.M., 

Strober, M.A., Hunt, J., Esposito-Smythers, C., Ryan, N.D., Leonard, H., Keller, M., 
2009. Prevalence and correlates of physical and sexual abuse in children and 
adolescents with bipolar disorder. J. Affect. Disord. 112, 144–150. 
https://doi.org/10.1016/j.jad.2008.04.005 

Rossen, L.M., Hedegaard, H., Khan, D., Warner, M., 2018. County-Level Trends in Suicide 
Rates in the U.S., 2005-2015. Am. J. Prev. Med. 55, 72–79. 
https://doi.org/10.1016/j.amepre.2018.03.020 

Schenkel, L.S., Marlow-O’Connor, M., Moss, M., Sweeney, J.A., Pavuluri, M.N., 2008. 
Theory of mind and social inference in children and adolescents with bipolar disorder. 
Psychol. Med. 38, 791–800. https://doi.org/10.1017/S0033291707002541 

Schwarz, K., Moessnang, C., Schweiger, J.I., Baumeister, S., Plichta, M.M., Brandeis, D., 
Banaschewski, T., Wackerhagen, C., Erk, S., Walter, H., Tost, H., Meyer-Lindenberg, 
A., 2020. Transdiagnostic Prediction of Affective, Cognitive, and Social Function 
Through Brain Reward Anticipation in Schizophrenia, Bipolar Disorder, Major 
Depression, and Autism Spectrum Diagnoses. Schizophr. Bull. 46, 592–602. 
https://doi.org/10.1093/schbul/sbz075 

Souza-Queiroz, J., Boisgontier, J., Etain, B., Poupon, C., Duclap, D., D’Albis, M.A., Daban, 
C., Hamdani, N., Le Corvoisier, P., Delavest, M., Bellivier, F., Guevara, P., Leboyer, 
M., Henry, C., Houenou, J., 2016. Childhood trauma and the limbic network: A 
multimodal MRI study in patients with bipolar disorder and controls. J. Affect. Disord. 
200, 159–164. https://doi.org/10.1016/j.jad.2016.04.038 

Stevelink, R., Abramovic, L., Verkooijen, S., Begemann, M.J.H., Sommer, I.E.C., Boks, 
M.P., Mandl, R.C.W., van Haren, N.E.M., Vinkers, C.H., 2018. Childhood abuse and 
white matter integrity in bipolar disorder patients and healthy controls. Eur. 
Neuropsychopharmacol. 28, 807–817. 
https://doi.org/10.1016/j.euroneuro.2018.05.003 

Stewart, J.G., Kim, J.C., Esposito, E.C., Gold, J., Nock, M.K., Auerbach, R.P., 2015. 
Predicting suicide attempts in depressed adolescents: Clarifying the role of 
disinhibition and childhood sexual abuse. J. Affect. Disord. 187, 27–34. 
https://doi.org/10.1016/j.jad.2015.08.034 

Upthegrove, R., Chard, C., Jones, L., Gordon-Smith, K., Forty, L., Jones, I., Craddock, N., 
2015. Adverse childhood events and psychosis in bipolar affective disorder. Br. J. 
Psychiatry 206, 191–197. https://doi.org/10.1192/bjp.bp.114.152611 

Van Meter, A.R., Paksarian, D., Merikangas, K.R., n.d. Social Functioning and Suicide 
Risk in a Community Sample of Adolescents. J. Clin. Child Adolesc. Psychol. 48, 
273–287. https://doi.org/10.1080/15374416.2018.1528549 

Wang, M., Peng, C., Chang, H., Yu, M., Rong, F., Yu, Y., 2022. Interaction between Sirtuin 
1 (SIRT1) polymorphisms and childhood maltreatment on aggression risk in Chinese 
male adolescents. J. Affect. Disord. 309, 37–44. 
https://doi.org/10.1016/j.jad.2022.04.063 

 
 
 
 


