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Introduction

Suicide is a leading cause of death worldwide, with one death by suicide occurring every
40 s, and an estimate of one million people taking their own lives every year (World Health
Organization 2019). This important public health concern is even more pressing in young
people, as suicide is the second leading cause of death worldwide in 10- to 24-year-olds
(World Health Organization 2014). Despite national and international prevention strategies
to reduce suicidal deaths, suicide rates in most countries have shown a rising trend over
recent years (Alicandro et al., 2019).

Systematic reviews and meta-analyses have shown a few promising and potentially effective
interventions targeting suicidal thoughts and behaviours; however, many of the evidence for
promising treatments is based on single randomised controlled trials (Glenn et al., 2015;
Riblet et al., 2017). This is especially true in young people (Busby et al., 2020; Robinson

et al., 2018). Moreover, our understanding and ability to identify predictors of suicide or
suicide attempts is still limited (Franklin et al., 2017), which hampers suicide prevention
efforts.

Given the gravity of outcomes surrounding suicide, there is an urgent need to identify
novel treatment targets and mechanisms of suicidal ideation and suicide attempt in order
to develop better-informed and more effective treatment and risk management strategies.
Suicide research and suicide risk assessment in clinical practice primarily focus on verbal
thoughts of suicide. Here, we focus on a type of suicidal cognition that has received little
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attention to date: mental images of suicide. The aim of this paper is two-fold; first, we
review the literature on mental images of suicide, including their potential clinical and
cognitive correlates. We discuss why some of these cognitive factors could be involved
in mediating the transition from suicidal mental images to suicidal behaviours (including
suicide attempt). Second, we present findings from our pilot study, which was the first to
examine characteristics of mental images of suicide in young people (aged 16-25).

Part I: mental images of suicide

Humans rely on at least two modes of thought: verbal (inner speech) and visual (imagery).
Although past research efforts and clinical treatment of suicidal ideation have generally
focused on verbal expressions of suicidal thoughts, it is increasingly recognised that many
people with suicidal ideation also experience visual images of suicide (Holmes et al.,
2007a). These visual images of suicide are described as realistic, compelling, and detailed
mental images of being dead or of a future suicide attempt. Because these mental images
of future death or suicide seem to mimic the powerful, intrusive and repetitive nature of the
past-trauma flashbacks that are common in post-traumatic stress disorder, but instead are
future-oriented, they have also been referred to as “suicidal flashforwards” (Holmes et al.,
2007a).

Research on mental imagery in general indicates that prospective imagery (i.e., imagery

of future events) enables people to simulate and pre-experience the future in order to aid
decision-making (Schacter et al., 2012). It has been proposed that mental images of suicide
may potentially be more distressing and realistic than verbal thoughts of suicide (Holmes
and Mathews 2005). Studies have shown that future events that have been imagined are
rated as more probable than those that have not been imagined, possibly because mental
imagery enables individuals to identify barriers to realising the event (Gregory et al., 1982;
Libby et al., 2007; Pham and Taylor 1999; Szpunar and Schacter 2013). In addition, mental
images are both more emotionally arousing and more likely to be confused with real events
than verbal thoughts of the same content (Mathews et al., 2013). The mental simulation of
future events can provide great adaptive value (e.g., for athletes), as it supports planning,
problem solving, and carrying out prospective intentions (Benoit et al., 2014). However,
when applied to the context of suicidal ideation, it could have devastating consequences.

Holmes et al. (2007b) were the first to describe mental images of suicide. In their study in 15
adults, every participant who had a history of both depression and suicidal ideation reported
having experienced such intrusive flashforwards of suicide during their most vulnerable
periods. Since Holmes and colleagues’ seminal study, several other studies have supported
the notion that experiencing vivid, realistic and detailed mental images related to death

and suicide are very common in adults with mood disorders or borderline personality
disorder and co-morbid post-traumatic stress disorder, as across these studies 37% (in an
epidemiological sample) to 63—-100% (in clinical samples) reported experiencing mental
images of suicide (Crane et al., 2012; Hales et al., 2011; Ng et al., 2016; Schultebraucks et
al., 2019). Importantly, individuals with mental images of suicide had more severe suicidal
ideation than individuals without mental images of suicide (Ng et al., 2016) and reported
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a greater preoccupation with mental images of suicide than with suicide-related verbal
thoughts (Hales et al., 2011).

Two influential theoretical models of suicide support the idea that the experience of

mental images of suicide may serve as a risk factor for transitioning from suicidal

ideation to suicidal behaviour. According to the interpersonal psychological theory of
suicidal behaviour (Joiner 2005), a person naturally fears death. However, through a
process of repeated exposure to, and habituation to emotional or physical pain, one
becomes increasingly capable of attempting suicide. This is referred to as acquired
capability. Experiencing mental images of suicide attempt or suicidal death may serve as

a means of exposure to the pain suicide, cause habituation, and thus lower the natural
threshold for suicidal behaviour. According to a second model, the integrated motivational-
volitional model, different factors are involved in suicidal ideation and suicide attempt, with
motivational factors giving rise to suicidal ideation and volitional factors influencing the
transition from suicidal ideation to attempt (O’Connor 2011). Given that mental images of
suicide have been shown to further increase suicidal ideation (Ng et al., 2016) and may
facilitate the transition to suicidal behaviour, in one study mental images of suicide were
identified as a volitional factor - capable of differentiating between those who think about
suicide and those that attempt suicide (Wetherall et al., 2018).

Due to the high prevalence of mental images of suicide in adults with suicidal ideation, and
their potential facilitating role in suicidal behaviour, mental images of suicide may represent
an important target for suicide prevention and novel interventions. However, in order to
develop appropriate risk management strategies or treatments for mental images of suicide,
it is important to understand their clinical and cognitive correlates and identify potential
mechanisms by which mental images of suicide could facilitate suicidal behaviours. Below,
we discuss potential clinical and cognitive mechanisms associated with mental images of
suicide. While we acknowledge the extensive literature around mental images of nonsuicidal
self-injury, this is beyond the scope of this study, for an overview of this literature please see
(Cloos et al., 2020).

Clinical and cognitive correlates of mental images of suicide

Previous studies have found associations between mental illness, mental images of suicide,
as well as the overall severity and intensity of suicidal ideation. Below, we review clinical,
behavioural and cognitive factors that may be influenced by, as well as influence one’s
vulnerability for mental images of suicide.

Severity of symptoms of mental iliness

The association between mental images of suicide and severity of symptoms of mental
illness is likely bi-directional in nature. One large web-based study examined associations
between occurrence of mental imagery (negative, positive and suicide-related imagery)
and severity of depressive symptomatology in a sample of over 900 participants with
various self-reported psychiatric disorders (e.g., depression, bipolar disorder, addiction,
borderline personality disorder, social anxiety disorder and PTSD) (WeRlau et al., 2015).
Higher frequency of negative and suicide-related imagery and lower occurrence of positive
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imagery was related to greater severity of depressive symptoms at baseline and at follow-up.
Interestingly, the images related to self-injury and death were mostly described as pleasant,
which may be related to the high controllability and low intrusive nature of these images

in this sample. The finding that negative and suicide- and death-related mental imagery
were most common in those with most severe depressive symptoms are in line with the
postulation that mental imagery may exacerbate or amplify mood states and affect mood
stability in patients with mood disorders (Holmes et al., 2008; Gérgen et al., 2015).

Nonetheless, it remains unclear whether mental images of suicide are limited to, or more
common in, individuals with more severe mood disorder symptoms, whether the experience
of suicidal mental images increases the severity of mood disorder symptoms, or whether
these associations are bidirectional.

Trait propensity for mental imagery

There are strong inter-individual differences in visual imagery ability (e.g., generation

of mental images, vividness and control over mental images) (Galton 1880; Faw 2009).
Additionally, the degree to which an individual uses mental imagery in daily life also

varies between individuals. This can be assessed using the Spontaneous Use of Imagery
Scale (SUIS) (Reisberg et al., 2003). Scores on the SUIS were found to be significantly
correlated with the vividness of mental imagery, with individuals that experience vivid
mental images reporting higher use of imagery in everyday life (Reisberg et al., 2003).
These inter-individual differences appear to link to psychopathology. In one study, Morina
et al. (2013) showed participants videos of distressing events and found that the vividness
of general mental imagery prior to viewing the images was positively associated with the
occurrence of intrusive imaginal memories following the induced stressful event, suggesting
that greater mental imagery abilities may be a risk factor for intrusive trauma-related mental
images.

Specifically related to mental images of suicide, studies by Hales et al. (2011) and Ng et al.
(2016) suggest that being a visualiser and having a greater overall tendency to generate
mental images is associated with the impact and compellingness of mental images of
suicide and potentially with risk for suicide. Using the SUIS, Hales et al. (2011) showed
that individuals with bipolar disorder, who considered suicide-related flashforwards as
more compelling than individuals with major depressive disorder, also had a higher trait
propensity for mental imagery than those with major depressive disorder. While evidence
is still limited regarding the association between trait propensity for mental imagery and
mental images of suicide, we propose that individual differences in trait propensity for
mental imagery may be a predisposing factor for mental images of suicide.

Sleep disturbances

Sleep disturbances and insomnia may constitute an important risk factor for suicidal ideation
and behaviours (for a recent review please see (Porras-Segovia et al., 2019)). Research

also suggests that sleep quality influences an individual’s capacity to actively generate

and exert control over mental images. Sleep quality has been linked to motor imagery
learning (Debarnot et al., 2009, 2011) and mental imagery ability in athletes (Shearer et al.,
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2018). Good sleep quality has been found to have protective effects on the development of
subsequent intrusive memories and images. For example, studies have found that the number
of intrusive memories and images following exposure to traumatic stimuli is reduced after
sleep (Woud et al., 2018; Kleim et al., 2016). Conversely, poor sleep quality has been found
to exacerbate symptoms in PTSD patients, including intrusive memories and nightmares
(Woud et al., 2018). Recent evidence suggests that sleep disturbances in the form of too

little sleep or too much sleep following a traumatic event posed a risk for developing trauma-
related intrusive mental images in the following week (Porcheret et al., 2020). Given the
similarities between intrusive memories and images (i.e., flashbacks) in PTSD and mental
images of suicide, we speculate that insomnia and other sleep disturbances may exacerbate
mental images of suicide, potentially through impairment of cognitive control (Kusztor et
al., 2019; Whitney et al., 2019), thereby increasing the intrusiveness of mental images of
suicide, which in turn may increase sleep disturbances, potentially leading to a vicious cycle.

Sleep is also known to play an important role in emotion-regulation. Sleep disturbances have
been associated with an increase in emational reactivity (Palmer and Alfano 2017), and have
been shown to increase distress associated with trauma-related mental images (Babson et al.,
2012). Similarly, sleep disturbances may increase the emotional impact of mental images of
suicide, including their distressing effects, although this remains to be investigated.

Acquired capability of suicide

In addition to clinical correlates of mental images of suicide, additional cognitive
mechanisms may be involved in the maintenance of mental images of suicide and may
mediate the transition from mental images of suicide to suicide attempt. One such
mechanism may involve an acquired capability of suicide. The notion of an acquired
capability of suicide was proposed as part of Joiner’s Interpersonal-Psychological Theory
of Suicide (2005). According to this theory, there are three contributing factors that
explain suicidal behaviour: (1) perceived burdensomeness, (2) thwarted belongingness
(e.g., loneliness and the absence of reciprocal care), and (3) capability of suicide. The
theory posits that suicidal desire emerges when individuals experience intractable feelings
of perceived burdensomeness and thwarted belongingness, and that near-lethal or lethal
suicidal behavior occurs in the presence of both suicidal desire and capability for suicide.
Hence, according to this theoretical model, an acquired capability for suicide is a necessary
precursor for suicidal behaviours.

Capability for suicide develops after repeated exposures to painful and provocative events
(e.9., self-injurious behaviour), which in turn lowers one’s fear of death and elevates
one’s physical pain tolerance, perhaps through habituation to such experiences. Joiner’s
theory posits that, with the accumulation of exposure to such experiences, an individual
progressively adopts a higher tolerance of pain, as well as a fearlessness of death.

Acquired capability for suicide may be particularly relevant in the context of mental images
of suicide, because the accumulated, repeated experience of visually imagining one’s own
future suicide attempt or death could act in the same way as rehearsing or practicing other
behaviours that may lower one’s fear of death and increases ones pain tolerance (van
Bentum et al., 2017; O’Connor and Nock 2014). From this perspective, mental images
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of suicide could be conceptualised as a means of habituation, inhibiting the fear response
towards hurting oneself and the pain associated with suicide. Thus, we hypothesise that with
increased mental imagination of a prospective suicide attempt or death, a decrease in fear of
death and of the pain associated with suicide occurs, which may lead to an elevated risk of
engaging in suicidal behaviour. Although increasing evidence supports the role of acquired
capability of death in the transition from ideation to attempt (Chu et al., 2017), the links
between acquired capability of suicide, mental images of suicide and the risk of acting on
mental images of suicide remain to be investigated.

Cognitive rigidity and impulsivity

In addition to acquired capability of suicide, reduced cognitive flexibility and impulsivity
may be potential mechanisms that mediate the transition from mental images of suicide to
suicide attempt.

Cognitive flexibility is defined as the capability of an individual to respond to environmental
change in an adaptive manner (Dajani and Uddin 2015). Poor cognitive flexibility limits
one’s ability to generate alternative solutions to a problem, causing them to fixate on
automatic, less adaptive responses to the situations they are in. The generation of mental
images of suicide could increase the cognitive availability of suicidal behaviour, i.e. the
awareness that suicide is an option and knowledge of possible means (Florentine and Crane
2010). Various studies have supported the association between cognitive rigidity and suicidal
cognitions and behaviour in general (Miranda et al., 2012; Perrah and Wichman 1987).
However, associations between cognitive flexibility and mental images of suicide in specific
remain to be elucidated.

While many studies support a link between impulsivity and suicidal ideation and attempt
(Giegling et al., 2009; Gvion and Apter 2011), we postulate that impulsive decision making
is one aspect of impulsivity that may be of particular relevance to mental images of
suicide. Experiencing vivid and detailed visual images of future death or suicide can be
perceived as comforting and as a desirable outcome to some, by representing routes to
escaping the distress one experiences. For an individual who is prone to impulsive decision
making, the immediacy of escape from distress can be viewed as reinforcing and desirable
— potentially overshadowing the possibility that alternative solutions will lead to a more
optimal resolution to the crisis over the longer term. The presentation of an immediate
solution to distress via mental images of suicide may trigger an impulse decision to act

in accordance with the images. Given these potential mechanisms, we propose that the
higher the tendency of a person to make impulsive decisions, the more likely they are to
act on mental images of suicide and engage in suicide attempt. It is worth noting that this
hypothesis may be specific to explaining a relationship between mental images of suicide
and impulsive suicide attempts, and in particular in people who regard mental images of
suicide as comforting and rewarding (e.g., by representing a means to escape distressing
emotions and life circumstances), as opposed to more carefully planned suicides and in
people who experience these images as distressing.
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Distress intolerance and escape/avoidant coping

The way people cope or react to mental images of suicide may determine how frequent,
distressing and intrusive they are. For example, if mental images of suicide are experienced
as intrusive and distressing, they may exacerbate negative emotional states, especially in
individuals with low distress tolerance. In accordance with the Escape Theory of Suicide
(Baumeister 1990), suicide or suicidal behaviours can be perceived as a desirable outcome,
by representing routes to escape from the distress or the emotional pain associated with
mental images of suicide. Therefore, we hypothesise that individuals with lower distress
tolerance may be more inclined to engage in suicidal behaviours and to transition from
mental images of suicide to suicide attempt. Maladaptive coping styles such as escape/
avoidance may also intensify the very experience that an individual is trying to escape
(Gross 2002, 1998; Wegner 1994), perhaps especially in those with lower distress tolerance.
Therefore, we hypothesise that an escape/avoidant coping style in response to mental images
of suicide will increase the frequency, vividness and intrusiveness of subsequent mental
images of suicide, thereby in turn potentially mediating the transition to suicidal behaviours.

Hypothetical model

Summarising the reviewed literature on mental images of suicide and hypothesised
associations with clinical and cognitive characteristics, we propose the following working
model of correlates of mental images of suicide, and cognitive mechanisms that may
mediate the transition from suicidal thoughts to behaviour (see Fig. 1). We acknowledge that
this is not an exhaustive overview of potentially relevant factors, but propose this as a useful
preliminary model for directing and evaluating hypothesis-driven research on mental images
of suicide. Importantly, it should be recognized that different pathways and risk-factors may
either facilitate or protect from engaging in suicidal behaviour in different individuals. A
better understanding of the content and appraisal of the content of mental images of suicide
is needed to elucidate these subconstructs.

Part Il: mental images of suicide in young people: a pilot study

Sample

Given that our (still limited) knowledge on mental images of suicide is based on research
conducted in adults with suicidal ideation (mean age of referenced studies, M = 40.66
years), we conducted a pilot study to determine whether mental images of suicide are

also commonly experienced by young people and to investigate some of the proposed
associations with clinical (severity of symptoms, suicide attempts) and behavioural (sleep)
characteristics.

We examined the characteristics of mental images of suicide in young people who received
treatment for a mood disorder at Orygen’s Youth Mood Clinic, a youth mental health
clinic in Melbourne (Rice et al., 2017), Australia, and who reported recent (in past 4
weeks) suicidal ideation. To ensure the safety of participants, those (1) at imminent risk for
suicide (i.e., individuals with current suicidal ideation with a plan, as well as the means
and intent to enact on the plan), and (2) who were actively manic or psychotic, were
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excluded from participation in the study. The final sample in this pilot study consisted of

33 young people (17 males, 15 females - with missing information on sex for 1 participant)
between the ages of 15 to 25 (M= 19.27). Thirty-two of the young people in our sample

had a diagnosis of a mood disorder (28 Major Depressive Disorder, 3 Bipolar Disorder,

1 Persistent Depressive Disorder). The one participant who did not have a mood disorder
diagnosis was primarily diagnosed with borderline personality disorder and bulimia nervosa
at the time of assessment. Anxiety disorders (V= 13, 39.4%) and substance use disorders (N
=3, 9.1%) were common comorbid disorders in the sample.

Measures and statistical analysis

Results

The content and characteristics of mental images of suicide were assessed with the

Suicidal Flashforwards and Cognitions Interview (SCFI) (Holmes et al., 2007 a), which

was administered by an experienced research assistant and then checked by a psychologist.
The SCFI is a structured interview assessing the content of visual imagery of suicide as
well as verbal suicidal thoughts at the time participants felt at their most suicidal. The

time period between the assessment and the most suicidal point varied between 1 day and
1095 days (median: 148 days). Participants are asked to rate (1) how much time they spent
preoccupied with suicide-related imagery and verbal thoughts, (2) how compelling and real
these images and verbal thoughts were, (3) how controllable they were, (4) how distressing
and comforting they were; (5) how vivid the images were; (6) how intense the urge to

act on these images/thoughts were. Additional questions in the SCFI included whether the
images are observed from a field or observer perspective and what the images mean to

the participants. Participants were asked to describe their most significant mental image of
suicide in as much detail as possible, including the scenes, actions, locations, people present,
other sensory experiences (smell, taste, sound, touch) and feelings. In order to investigate
relationships with the potential clinical correlates proposed in Fig. 1, the young people were
also asked to respond to a number of self-report measures. Severity of depressive in the

past week were assessed using the Quick Inventory of Depressive Symptomatology (QIDS)
(Rush et al., 2003). Sleep quality in the past month was examined using the Pittsburgh
Sleep Quality Index (PSQI) (Buysse et al., 1989), while a trait measure of imagery use in
everyday life was assessed using the Spontaneous Use of Imagery Scale (SUIS) (Reisberg
et al., 2003). Suicidal thoughts and behaviour at a participant’s most suicidal moment was
assessed using the Columbia-Suicide Severity Rating Scale (C-SSRS) (Posner et al., 2008).
Descriptive statistics were used to examine how many young people experienced mental
images of suicide, the content of the mental images of suicide, and their ratings of the
mental images of suicide in terms of frequency, realness, vividness, controllability and
distressing and comforting effects. Pearson correlation analysis was employed to investigate
associations between characteristics of mental images of suicide and clinical characteristics.
In addition, ANOVA analyses were performed to examine whether characteristics of mental
images of suicide or verbal thoughts of suicide differed between participants with 0, 1 or
more than 1 actual attempt.

The results of this pilot study indicate that mental images of suicide are very common in
(if not almost unanimously experienced by) young people with present suicidal ideation
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and a mood disorder. Of the 33 participants in the sample, 32 (97%) reported experiencing
mental images of suicide — with the majority of the sample reporting that they experienced
flashforwards often (7= 21; 64%). Of the 32 who experienced mental images of suicide, 18
(56%) reported that mental images of their future suicide attempt or self-harm constituted
the main content of any mental imagery they experienced. Another prominent theme was
that of the impact of the young person’s death on others (n= 6, 18%) (Fig. 2 A). Of the
young people who indicated that the images made them want to act on these images (7= 14,
44%), most of them had mental images of suicide that primarily constituted envisioning their
own future death or suicide (Fig. 2 B).

The majority of the young people who experienced mental images of suicide found their
imagery of suicide to be realistic, compelling, and vivid (Fig. 3). While previous studies in
adults found that mental images of suicide can be both comforting and distressing (Crane et
al., 2012; Holmes et al., 2007 a), the majority of the young people in our pilot rated them as
distressing, with very few young people rating the mental images of suicide as comforting
(Fig. 3). In addition, most young people indicated that they did not have control over the
mental images of suicide, indicating that the images were mostly experienced as intrusive

(Fig. 3).

Associations with past suicide attempt or suicidal ideation

In our pilot study, 25 (75.8%) of the young people had a history of at least one actual suicide
attempt. We found that ratings of distress associated with mental images of suicide were
positively associated with suicidal behaviour in the C-SSRS (i.e., the cumulative total of past
actual, aborted and interrupted attempts; = 0.42, p=0.016; Fig. 4), while no association
between characteristics of verbal suicidal thoughts (frequency, controllability, distressing
and comforting effects) and number of attempts was found. However, when comparing the
characteristics of verbal and visual thoughts of suicide between those with no history of
actual attempt, those with one actual attempt and those with more than one actual attempt

in ANOVA analyses, we did not find significant group differences. In addition, there were
no significant associations between characteristics of mental images or verbal thoughts of
suicide, and lifetime intensity of suicidal ideation of lifetime frequency of suicidal ideation.

Associations between characteristics of mental images of suicide and clinical
characteristics

With regard to clinical characteristics, we found significant correlations between greater
overall sleep disturbances, as measured with the PSQI total score, and higher ratings of
vividness (r=0.53, p=0.016) and realness (r= 0.45, p=0.017) of the mental images of
suicide (Fig. 4). Higher ratings of the realness of the mental images of suicide were also
associated with a higher trait propensity for mental imagery (SUIS total score; r=0.45, p
=0.021) and greater depressive symptoms severity (QIDS total score; r=0.38, p=0.029)
(Fig. 4 and supplemental table S1).

Discussion of findings

This study aimed to elucidate how commonly young people with a mood disorder and
suicidal ideation report experiencing mental images of suicide, as well as to investigate
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some of the proposed associations of mental images of suicide with proposed clinical
characteristics. 97% of young people in our sample reported having experienced mental
images of suicide - suggesting that such imagery is a highly common experience in young
people with ongoing suicidal ideation and a mood disorder.

This pilot study also elucidated links between characteristics of mental images of suicide
and greater severity of depressive symptoms. Moreover, these preliminary findings in young
people also highlighted a potential role of sleep disturbances in the vividness and realness
of mental images of suicide - suggesting that disturbed sleep may be an indirect target for
treatment of mental images of suicide. However, caution is warranted when interpreting the
association between mental images of suicide at most suicidal, sleep quality and severity of
depressive symptoms, as sleep quality and symptom severity were assessed in the week or
month preceding the assessment, while the mental images of suicide were at a participants
most suicidal moment. In addition, because our pilot study was exploratory in nature and
very little research on potential correlates and mechanisms of suicidal mental imagery exists,
we did not correct for multiple testing. Therefore, the current findings should be interpreted
with caution and regarded as a pilot for future larger studies.”

Our finding that distress associated with mental images of suicide were associated with
suicidal behaviour in the C-SSRS, aligns well with how mental images of suicide are
conceptualised within the Integrated Motivational-Volitional Model of suicide (O’Connor
2011), i.e. as a volitional factor - a factor that is specifically associated with transition from
suicidal ideation to suicide attempt. Importantly, in line with a previous study in adults
(Wetherall et al., 2018), our preliminary findings suggest that mental images of suicide,
differentiate between those who experienced suicidal ideation without attempt, and those
who experienced both suicidal ideation and attempt. Such findings were not observed in
the consideration of verbal thoughts of suicide, These findings raise the possibility that
mental images of suicide, more than verbal thoughts of suicide, might play a unique role

in the progression from suicidal ideation to suicidal behaviours. Our findings supported the
hypothesis that high levels of distress associated with mental imagery of suicide increase
the likelihood of young people engaging in suicidal behaviours. While further studies
should be conducted to elucidate the underlying mechanisms supporting the transition from
imagery to behaviour, it is plausible that mental images of suicide can be perceived as

a desirable outcome, by representing routes to escape from distress and emotional pain
(Baumeister 1990; van Bentum et al., 2017). Additionally, these studies should also examine
the relationship between the content and appraisals of mental imagery of suicide, with
distress associated with these images. This is especially pertinent, given findings from past
studies indicate both content and appraisals can attenuate levels of distress associated with
imagery of self-injury, and subsequent urges to act on these images (McEvoy et al., 2017).

Part IlI: future directions and clinical implications

The literature reviewed and initial findings presented indicate that mental images of suicide
are a form of suicidal cognition that are highly common across both adults and young

people. Although these findings are preliminary and need to be confirmed in larger samples,
the observations that mental images of suicide are associated with past suicide attempts and
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predict worsening of suicidal ideation over time (Ng et al., 2016) underscore the importance
of targeting mental images of suicide in suicide risk management and treatment. This
counters current approaches in clinical practice and suicide research, which have mainly
focused on suicidal ideation in verbal form and seldom explore the presence of suicidal
mental images. For example, Hales et al. (2011) found that less than a quarter of the 40
participants in their study had discussed their suicidal images with their counsellor.

Although the associations between characteristics of mental images of suicide and number
of past suicide attempts may suggest that mental images of suicide are a risk factor for
transitioning from ideation to attempt, longitudinal studies are required to confirm this
hypothesis. Such longitudinal studies would benefit from including measures of mechanisms
that may mediate the progression from mental images of suicide to suicide attempt. In

this article, we have proposed various cognitive mechanisms that could increase the risk of
acting on the mental images of suicide (e.g., acting in accordance with the content of the
visual images of future suicide), including acquired capability of suicide, cognitive rigidity,
impulsive decision making, distress intolerance and an avoidant coping style.

Our findings support the notion that mental images of suicide may be a valuable avenue

to treat suicidal ideation, possibly through alternative treatments that specifically target
mental imagery processes. Treatment strategies for mental images of suicide that have

been proposed, include (but are not limited to): imaginal exposure, imagery re-scripting,
systematic desensitization, eye movement desensitization and reprocessing (EMDR),
imagery-focused cognitive behaviour therapy (CBT), and positive imagery training (Pearson
et al., 2015; van Bentum et al., 2017; Holmes et al., 2007 a; Murphy et al., 2015; Blackwell
et al., 2015). These interventions may represent stand-alone treatments or additions to
traditional psychological interventions for a distressing and underrecognised aspect of
suicidal ideation.

Given that imagery-based therapies target distinct aspects of disturbing mental imagery, a
better understanding of the cognitive and neurobiological mechanisms involved in mental
images of suicide could help decide which intervention should be prioritised. For example,
identifying the neural mechanisms underlying the generation and maintenance of mental
images of suicide could provide important information on how to potentially disrupt

mental images of suicide and may stimulate further treatment-oriented research via the
identification of novel neural mechanisms. To date, no studies have directly examined the
neural mechanisms underlying mental images of suicide. This research would increase our
understanding of the underlying pathophysiology, reveal novel treatment targets, and provide
biomarkers for monitoring the effects of treatment. For example, transcranial magnetic
stimulation of regions that modulate the intrusiveness of suicidal mental images could help
boost control over these images. Better control over mental imagery of negative emotional
events have been shown to reduce involuntary intrusive visual images and reduce feelings of
worry about feared scenarios (Benoit et al., 2016). In addition, neurofeedback could enable
people to learn to regulate patterns of local brain activation that modulate the intrusiveness,
vividness and emotional impact of mental images of suicide, through use of real-time
feedback of these brain signals. By providing neurofeedback, individuals are enabled to
adapt their cognitive strategies (e.g., for self-regulating distress during suicidal imagery)
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based on whether the strategies successfully contribute to achieving the desired brain target
state.

Further studies on mental images of suicide would also benefit from investigating

mental images of suicide in individuals with mental disorders other than mood disorders

or borderline personality disorder. Suicidal ideation, many of the neural mechanisms
underlying it, and the majority of the novel treatment strategies proposed above are
transdiagnostic in nature. As most of the research on mental images of suicide to date

has focused on participants with mood disorders (both unipolar and bipolar depression), the
presence and nature of mental images of suicide in other mental health conditions need to be
confirmed.

Conclusion

In conclusion, our study suggests that mental images of suicide are very commonly
experienced by young people with current suicidal ideation and a mood disorder.
Preliminary results of the study suggest that, when mental images of suicide are assessed

in conjunction with specific clinical and cognitive correlates, novel and informative insights
into a young person’s suicidal ideation and suicidal behaviour can be obtained. Future
longitudinal studies with larger sample sizes are needed to further our understanding of

the relationships between mental images of suicide, suicidal ideation, and a young person’s
risk for suicidal behaviours. Potential key research questions pertaining to mental images
of suicide include further study into cognitive mechanisms that could increase the risk of
acting on the mental images of suicide, as well as the neural mechanisms underlying mental
images of suicide. With an improved understanding of mental images of suicide, alternative
treatments for suicidal ideation and behaviour may be identified and aid in the reduction of
suicide risk.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

This work was supported by the MQ Brighter Futures Award MQBFC/2 (LS) and the National Institute of
Mental Health of the National Institutes of Health under Award Number ROLMH117601 (LS). LS is supported
by a NHMRC Career Development Fellowship (1140764), and the Dame Kate Campbell Fellowship from the
Faculty of Medicine, Dentistry and Health Sciences at The University of Melbourne. SC is supported by a Career
Development Fellowship from the National Health and Medical Research Council of Australia (APP1158881),
and the Dame Kate Campbell Fellowship from the Faculty of Medicine, Dentistry and Health Sciences at

The University of Melbourne. M.A-J. is supported by an Investigator Grant (APP1177235) from the National
Health and Medical Research Council. KA is supported by a Career Development Fellowship from the NHMRC
(APP1141207).

References

Alicandro G, Malvezzi M, Gallus S, Vecchia CL, Negri E, Bertuccio P, 2019. Worldwide trends in
suicide mortality from 1990 to 2015 with a focus on the global recession time frame. Int. J. Public
Health 64 (5), 785-795. [PubMed: 30847527]

J Affect Disord Rep. Author manuscript; available in PMC 2022 December 23.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

De Rozario et al.

Page 13

Babson KA, Badour CL, Feldner MT, Bunaciu L, 2012. The relationship of sleep quality and PTSD to
anxious reactivity from idiographic traumatic event script-driven imagery. J. Trauma Stress 25 (5),
503-510. [PubMed: 23047429]

Baumeister RF, 1990. Suicide as escape from self. Psychol. Rev 97 (1), 90-113. [PubMed: 2408091]

Benoit RG, Davies DJ, Anderson MC, 2016. Reducing future fears by suppressing the brain
mechanisms underlying episodic simulation. Proc. Natl. Acad. Sci. U.S.A 113 (52), E8492-E8501.
[PubMed: 27965391]

Benoit RG, Szpunar KK, Schacter DL, 2014. Ventromedial prefrontal cortex supports affective future
simulation by integrating distributed knowledge. Proc. Natl. Acad. Sci. U.S.A 111 (46), 16550—
16555. [PubMed: 25368170]

Bentum JS, Sijbrandij M, Huibers MJH, Huisman A, Arntz A, Holmes EA, Kerkhof AJFM, 2017.
Treatment of intrusive suicidal imagery using eye movements. Int. J. Environ. Res. Public Health (7)
14. doi: 10.3390/ijerph14070714.

Blackwell SE, Browning M, Mathews A, Pictet A, Welch J, Davies J, Watson P, Geddes JR, Holmes
EA, 2015. Positive imagery-based cognitive bias modification as a web-based treatment tool
for depressed adults: a randomized controlled trial. Clin. Psychol. Sci 3 (1), 91-111. [PubMed:
25984421]

Busby DR, Hatkevich C, McGuire TC, King CA, 2020. Evidence-based interventions for youth suicide
risk. Curr. Psychiatry Rep 22 (2), 5. [PubMed: 31955248]

Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ, 1989. The Pittsburgh sleep quality
index: a new instrument for psychiatric practice and research. Psychiatry Res. 28 (2), 193-213.
[PubMed: 2748771]

Chu C, Buchman-Schmitt JM, Stanley IH, Hom MA, Tucker RP, Hagan CR, Rogers ML, et al. ,

2017. The interpersonal theory of suicide: a systematic review and meta-analysis of a decade of
cross-national research. Psychol. Bull 143 (12), 1313-1345. [PubMed: 29072480]

Cloos M, Di Simplicio M, Hammerle F, Steil R, 2020. Mental images, entrapment and affect in young
adults meeting criteria of nonsuicidal self-injury disorder (NSSID) - a daily diary study. Borderl.
Pers. Disord. Emot. Dysregul 7 (February), 4.

Crane C, Shah D, Barnhofer T, Holmes EA, 2012. Suicidal imagery in a previously depressed
community sample. Clin. Psychol. Psychother 19 (1), 57-69. [PubMed: 21254309]

Dajani DR, Uddin LQ, 2015. Demystifying cognitive flexibility: implications for clinical and
developmental neuroscience. Trends Neurosci. 38 (9), 571-578. [PubMed: 26343956]

Debarnot U, Castellani E, Valenza G, Sebastiani L, Guillot A, 2011. Daytime naps improve motor
imagery learning. Cognit. Affect. Behav. Neurosci 11 (4), 541-550. [PubMed: 21842279]

Debarnot U, Creveaux T, Collet C, Gemignani A, Massarelli R, Doyon J, Guillot A, 2009. Sleep-
related improvements in motor learning following mental practice. Brain Cognit. 69 (2), 398-405.
[PubMed: 18835655]

Faw B, 2009. Conflicting intuitions may be based on differing abilities: evidence from mental imaging
research. J. Conscious. Stud 16 (4), 45-68.

Florentine JB, Crane C, 2010. Suicide prevention by limiting access to methods: a review of theory and
practice. Soc. Sci. Med 70 (10), 1626-1632. [PubMed: 20207465]

Franklin JC, Ribeiro JD, Fox KR, Bentley KH, Kleiman EM, Huang X, Musacchio KM, Jaroszewski
AC, Chang BP, Nock MK, 2017. Risk factors for suicidal thoughts and behaviors: a meta-analysis
of 50 years of research. Psychol. Bull 143 (2), 187-232. [PubMed: 27841450]

Galton F, 1880. Statistics of mental imagery. Mind 5 (19), 301-318.

Giegling I, Olgiati P, Hartmann AM., Calati R, Méller H-J, Rujescu D, Serretti A, 2009. Personality
and attempted suicide. Analysis of anger, aggression and impulsivity. J. Psychiatr. Res 43 (16),
1262-1271. [PubMed: 19481222]

Glenn CR, Franklin JC, Nock MK, 2015. Evidence-based psychosocial treatments for self-injurious
thoughts and behaviors in youth. J. Clin. Child Adolesc. Psychol. Off. J. Soc. Clin. Child Adolesc.
Psychol. Am. Psychol. Assoc. Div 53 44 (1), 1-29.

Gorgen SM, Joormann J, Hiller W, Witthéft M, 2015. The role of mental imagery in depression:
negative mental imagery induces strong implicit and explicit affect in depression. Front. Psychiatry
Front. Res. Found 6 (July), 94.

J Affect Disord Rep. Author manuscript; available in PMC 2022 December 23.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

De Rozario et al.

Page 14

Gregory WL, Cialdini RB, Carpenter KM, 1982. Self-relevant scenarios as mediators of likelihood
estimates and compliance: does imagining make it so? J. Pers. Soc. Psychol 43 (1), 89.

Gross JJ, 1998. The emerging field of emotion regulation: an integrative review. Rev. Gen. Psychol. J.
Div. 1 Am. Psychol. Assoc 2 (3), 271-299.

Gvion Y, Apter A, 2011. Aggression, impulsivity, and suicide behavior: a review of the literature.
Arch. Suicide Res. Off. J. Int. Acad. Suicide Res 15 (2), 93-112.

Hales SA, Deeprose C, Goodwin GM, Holmes EA, 2011. Cognitions in bipolar affective disorder and
unipolar depression: imagining suicide. Bipolar Disord. 13 (7-8), 651-661. [PubMed: 22085478]

Holmes EA, Arntz A, Smucker MR, 2007a. Imagery rescripting in cognitive behaviour therapy:
images, treatment techniques and outcomes. J. Behav. Ther. Exp. Psychiatry 38 (4), 297-305
[PubMed: 18035331]

Holmes EA, Crane C, Fennell MJV, Mark G Williams J, 2007b. Imagery about suicide in
depression—"flash-forwards’? J. Behav. Ther. Exp. Psychiatry 38 (4), 423-434. [PubMed:
18037390]

Holmes EA, Geddes JR, Colom F, Goodwin GM, 2008. Mental imagery as an emotional amplifier:
application to bipolar disorder. Behav. Res. Ther 46 (12), 1251-1258. [PubMed: 18990364]

Holmes EA, Mathews A, 2005. Mental imagery and emotion: a special relationship? Emotion 5 (4),
489-497. [PubMed: 16366752]

Joiner TE, 2005. Why People Die By Suicide. Harvard University Press.

Kleim B, Wysokowsky J, Schmid N, Seifritz E, Rasch B, 2016. Effects of sleep after experimental
trauma on intrusive emotional memories. Sleep 39 (12), 2125-2132. [PubMed: 27748249]

Kusztor A, Raud L, Juel BE, Nilsen AS, Storm JF, Huster RJ, 2019. Sleep deprivation differentially
affects subcomponents of cognitive control. Sleep 42 (4). doi: 10.1093/sleep/zsz016.

Libby LK, Shaeffer EM, Eibach RP, Slemmer JA, 2007. Picture yourself at the polls: visual perspective
in mental imagery affects self-perception and behavior. Psychol. Sci 18 (3), 199-203. [PubMed:
17444910]

Mathews A, Ridgeway V, Holmes EA, 2013. Feels like the real thing: imagery is both more realistic
and emotional than verbal thought. Cognit. Emot 27 (2), 217-229. [PubMed: 22780220]

McEvoy PM, Hayes S, Hasking PA, Rees CS, 2017. Thoughts, images, and appraisals associated with
acting and not acting on the urge to self-injure. J. Behav. Ther. Exp. Psychiatry 57 (December),
163-171. [PubMed: 28601695]

Miranda R, Gallagher M, Bauchner B, Vaysman R, Marroquin B, 2012. Cognitive inflexibility as
a prospective predictor of suicidal ideation among young adults with a suicide attempt history.
Depress. Anxiety doi: 10.1002/da.20915.

Morina N, Leibold E, Ehring T, 2013. Vividness of general mental imagery is associated with the
occurrence of intrusive memories. J. Behav. Ther. Exp. Psychiatry 44 (2), 221-226. [PubMed:
23228560]

Murphy SE, Clare O’Donoghue M, Drazich EHS, Blackwell SE, Nobre AC, Holmes EA, 2015.
Imagining a brighter future: the effect of positive imagery training on mood, prospective mental
imagery and emotional bias in older adults. Psychiatry Res. 230 (1), 36—43. [PubMed: 26235478]

Ng MD, McManus F, Kennerley H, Holmes EA, 2016. ‘Flash-forwards’ and suicidal ideation: a
prospective investigation of mental imagery, entrapment and defeat in a cohort from the Hong
Kong mental morbidity survey. Psychiatry Res. doi: 10.1016/j.psychres.2016.10.018.

O’Connor RC, 2011. The integrated motivational-volitional model of suicidal behavior. Crisis doi:
10.1027/0227-5910/a000120.

O’Connor RC, Nock MK, 2014. The psychology of suicidal behaviour. Lancet Psychiatry 1 (1), 73-85.
[PubMed: 26360404]

Palmer CA, Alfano CA., 2017. Sleep and emotion regulation: an organizing, integrative review. Sleep
Med. Rev 31 (February), 6-16. [PubMed: 26899742]

Pearson J, Naselaris T, Holmes EA, Kosslyn SM, 2015. Mental imagery: functional mechanisms and
clinical applications. Trends Cognit. Sci. (Regul. Ed.) 19 (10), 590-602.

Perrah M, Wichman H, 1987. Cognitive rigidity in suicide attempters. Suicide Life Threat. Behav 17
(3), 251-255. [PubMed: 3686623]

J Affect Disord Rep. Author manuscript; available in PMC 2022 December 23.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

De Rozario et al.

Page 15

Pham LB, Taylor SE, 1999. From thought to action: effects of process-versus outcome-based mental
simulations on performance. Pers. Soc. Psychol. Bull doi: 10.1177/0146167299025002010.

Porcheret K, lyadurai L, Bonsall MB, Goodwin GM, Beer SA, Darwent M, Holmes EA, 2020. Sleep
and intrusive memories immediately after a traumatic event in emergency department patients.
Sleep doi: 10.1093/sleep/zsaa033, March.

Porras-Segovia A, Pérez-Rodriguez MM, Lépez-Esteban P, Courtet P, Barrigon MML, Lépez-
Castroman J, Cervilla JA, Baca-Garcia E, 2019. Contribution of sleep deprivation to suicidal
behaviour: a systematic review. Sleep Med. Rev 44 (April), 37-47. [PubMed: 30640161]

Posner K, Brent D, Lucas C, Gould M, Stanley B, Brown G, Fisher P, et al., 2008. Columbia-Suicide
Severity Rating Scale (C-SSRS). Columbia University Medical Center, New York, NY https://
depts.washington.edu/ebpa/sites/default/files/C-SSRS-LifetimeRecent-Clinical.pdf.

Reisberg D, Pearson DG, Kosslyn SM, 2003. Intuitions and introspections about imagery: the role of
imagery experience in shaping an investigator’s theoretical views. Appl. Cognit. Psychol 17 (2),
147-160.

Riblet NBV, Shiner B, Young-Xu Y, Watts BV, 2017. Strategies to prevent death by suicide: meta-
analysis of randomised controlled trials. Br. J. Psychiatry J. Ment. Sci 210 (6), 396-402.

Rice SM, Halperin S, Cahill S, Cranston |, Phelan M, Hetrick SE, Blaikie S, Edwards J, Koutsogiannis
J, Davey CG, 2017. The youth mood clinic: an innovative service for the treatment of severe and
complex depression. Aust. Psychiatry Bull. R. Aust. N. Zeal. Coll. Psychiatr 25 (2), 112-116.

Robinson J, Bailey E, Witt K, Stefanac N, Milner A, Currier D, Pirkis J, Condron P, Hetrick
S, 2018. What works in youth suicide prevention? A systematic review and meta-analysis.
EClinicalMedicine 4-5 (October), 52-91.

Rush AJ, Trivedi MH, Ibrahim HM, Carmody TJ, Arnow B, Klein DN, Markowitz JC, et al. , 2003.
The 16-item quick inventory of depressive symptomatology (QIDS), clinician rating (QIDS-C),
and self-report (QIDS-SR): a psychometric evaluation in patients with chronic major depression.
Biol. Psychiatry 54 (5), 573-583. [PubMed: 12946886]

Schacter DL, Addis DR, Hassabis D, Martin VVC, Nathan Spreng R, Szpunar KK, 2012. The future of
memory: remembering, imagining, and the brain. Neuron 76 (4), 677-694. [PubMed: 23177955]

Schultebraucks K, Duesenberg M, Di Simplicio M, Holmes EA, Roepke S, 2019. Suicidal imagery in
borderline personality disorder and major depressive disorder. J. Pers. Disord 1-19 February.

Shearer D, Bruton A, Short S, Roderique-Davies G, 2018. Effects of sleep quality on imagery ability in
athletic populations. Imagin. Cognit. Pers 37 (4), 394-411.

Szpunar KK, Schacter DL, 2013. Get real: effects of repeated simulation and emotion on the perceived
plausibility of future experiences. J. Exp. Psychol. Gen 142 (2), 323-327. [PubMed: 22686637]

Wegner DM, 1994. Ironic processes of mental control. Psychol. Rev 101 (1), 34-52. [PubMed:
8121959]

Weflau C, Cloos M, Hofling V, Steil R, 2015. Visual mental imagery and symptoms of depression—
results from a large-scale web-based study. BMC Psychiatry 15 (1), 308. [PubMed: 26631081]
Wetherall K, Cleare S, Eschle S, Ferguson E, O’Connor DB, O’Carroll RE, O’Connor RC, 2018. From
ideation to action: differentiating between those who think about suicide and those who attempt

suicide in a national study of young adults. J. Affect. Disord doi: 10.1016/j.jad.2018.07.074.

Whitney P, Hinson JM, Nusbaum AT, 2019. A dynamic attentional control framework for
understanding sleep deprivation effects on cognition. Prog. Brain Res 246 (April), 111-126.
[PubMed: 31072558]

World Health Organization, 2014. Preventing Suicide: A Global Imperative. World Health
Organization.

Woud ML, Cwik JC, Blackwell SE, Kleim B, Holmes EA, Adolph D, Zhang H, Margraf J, 2018. Does
napping enhance the effects of cognitive bias modification-appraisal training? An experimental
study. PLoS One 13 (2), €0192837. [PubMed: 29447217]

J Affect Disord Rep. Author manuscript; available in PMC 2022 December 23.


https://depts.washington.edu/ebpa/sites/default/files/C-SSRS-LifetimeRecent-Clinical.pdf
https://depts.washington.edu/ebpa/sites/default/files/C-SSRS-LifetimeRecent-Clinical.pdf

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

De Rozario et al.

Mental imagery capability

Mental Imagery

.
[ Trait Propensity for

Clinical Correlates Mental Images

of Suicide
Frequency, Realness,

Severity of

Page 16

Cognitive Mediating
Mechanisms

Acquired Capability Of
Suicide

Cognitive Flexibility

Trmeltion: Suicide
ransition:

Compellingness,
Vividness,

symptoms

Controllability,
Distress vs. Comfort

Behavioural correlates

[ Sleep quality ]

Fig. 1.

Attempts

ideation = attempt Presence, Number

Impulsive Decision-
Making

Escape Aversive States
Decision-Making

Hypothesised clinical, behavioural and cognitive correlates of mental images of suicide.

J Affect Disord Rep. Author manuscript; available in PMC 2022 December 23.



1duosnuepy Joyiny

De Rozario et al. Page 17

N=8 (24%)

= Future Self Harm or Suicide
Impact of Death on Self
Impact of Death on Others
N=18 (55%) = Other

1duosnuepy Joyiny 1duosnuely Joyiny

1duosnuely Joyiny

N=6 (18%)

N=1(3%)

Action Inspired by MIS
16
14
12

10

[«

~

N

Encouraged Discouraged No Change
Suicide Suicide

Fig. 2.

0 | I I I

Main Content of MIS in Young
People Reporting an
Encouraging Effect of MIS on
Suicidal Behaviour

N=2 (14%)

N=1 (7%)

N=11
(79%)

Future Self Harm or Suicide
= Impact of Death on Others
Other

(A) Main content of mental images of suicide in /= 32 young people with mental images of
suicide. (B) Action inspired by mental images of suicide and main content of mental images
of suicide in young people reporting that mental images of suicide encouraged suicide. SFs:

mental images of suicide.

J Affect Disord Rep. Author manuscript; available in PMC 2022 December 23.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

De Rozario et al. Page 18

Frequency of MIS Realness of MIS Vividness of MIS
18 9 10
14 8 9
12 7 8
7
10 6
6
8 5
5
6 4 4
4 S 3
‘ I I I : :
. Ilas . | | I I ' 11
1 2 3 4 5 6 7 8 9 0 0
Not Half All 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
atAll the the Not Somewhat Very Not Somewhat Very
Time Time at All at All
Uncontrollability of MIS Comforting Effect of MIS Distressing Effect of MIS
12 14 12
12 10

Fig. 3.
Ratings of characteristics of mental images of suicide in A//= 32 young people with mental
images of suicide. SFs: mental images of suicide.

J Affect Disord Rep. Author manuscript; available in PMC 2022 December 23.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

De Rozario et al.

Number of total attempts

SUIS total score

30

12

10

50 60

40

20

Number of past suicide attempts

r=0.42

0 2 4 6

Distressing effect of MIS

Trait propensity for mental imagery

r=0.41

0 2 4 6
Realness of MIS

Fig. 4.

e o o 0 0 0 o

PSQI Total score

QIDS total score

15 20

10

15 20 25 30

5 10

0

Overall sleep disturbances
r=0.54

Vividness of MIS

Severity of depressive symptoms
r=0.39

0 2 4 6 8
Realness of MIS

PSQI Total score

ASRM total score

15 20

10

10

Page 19

Overall sleep disturbances
r=0.44

0 2 4 6 8

Realness of MIS

Severity of manic symptoms
. r=-0.39

Controllability of MIS

Scatterplots of associations between clinical and cognitive correlates and characteristics of
mental images of suicide in /= 32 young people with mental images of suicide. SFs: mental

images of suicide.

J Affect Disord Rep. Author manuscript; available in PMC 2022 December 23.



	Introduction
	Part I: mental images of suicide
	Clinical and cognitive correlates of mental images of suicide
	Severity of symptoms of mental illness
	Trait propensity for mental imagery
	Sleep disturbances
	Acquired capability of suicide
	Cognitive rigidity and impulsivity
	Distress intolerance and escape/avoidant coping

	Hypothetical model
	Part II: mental images of suicide in young people: a pilot study
	Sample
	Measures and statistical analysis
	Results
	Associations with past suicide attempt or suicidal ideation
	Associations between characteristics of mental images of suicide and clinical characteristics
	Discussion of findings

	Part III: future directions and clinical implications
	Conclusion
	References
	Fig. 1.
	Fig. 2.
	Fig. 3.
	Fig. 4.

