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Abstract

Suicide is causing an increasing number of human deaths, yet the psychological
mechanisms underlying suicide remain unclear. Recent research has found that
disgust is a primary emotional factor leading to suicide, with individuals taking
their own lives due to self-disgust. Disgust is a basic emotion involving aversion
to one’ s own and others’ excreta, which promotes individuals to avoid toxicity
and disease, thereby generating “immune behavior.” Many psychological prob-
lems stem from disgust toward surrounding people or things; individuals with
suicidal behavior exhibit extreme self-disgust, indicating a malfunction in their
disgust emotion. Like somatic immunity attacking the self, self-disgust is a key
factor in suicidal ideation, with early trauma as its root cause, and life stress and
mental illness also participating. The neural basis of disgust-induced suicidal
ideation is related to the HPA axis and the serotonin system. Future research
can utilize neuroscientific techniques such as neuroimaging and electrophysiol-
ogy to examine the neural mechanisms of suicidal behavior and explore the
psychological and neural mechanisms through which disgust emotion influences
suicidal behavior.
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Abstract: Suicide claims an increasing number of human lives, yet its psycho-
logical mechanisms remain unclear. Recent research has identified disgust as a
primary emotional factor underlying suicide, with individuals ending their lives
due to self-directed disgust. Disgust is a basic emotion that evokes revulsion to-
ward excreta from oneself and others, promoting avoidance of toxins and disease
—what might be termed “immune behavior.”

Many psychological problems stem from disgust reactions toward people or cir-
cumstances in one’ s environment. Individuals who engage in suicidal behavior
exhibit profound self-disgust, indicating a dysfunction in their disgust response.
Just as somatic autoimmunity involves the immune system attacking the body
itself, self-disgust represents a key factor in suicidal ideation, with early trauma
as its root cause and life stress and mental illness as contributing factors. The
neural basis linking disgust to suicidal behavior involves the HPA axis and sero-
tonin system. Future research should employ neuroscientific techniques such as
neuroimaging and electrophysiology to examine the neural mechanisms of suici-
dal behavior and explore the psychological and neural pathways through which
disgust influences suicide.

Keywords: disgust emotion, death instinct, basic emotions, depression, suici-
dal behavior

Suicide represents one of the leading causes of death and disability worldwide,
with approximately 703,000 people dying by suicide annually. While accidental
deaths constitute the primary cause of mortality, suicide accounts for one-third
of all accidental fatalities (WHO, 2021). Suicide is a major cause of death among
young people, posing a serious threat to human life and psychological wellbeing.

Suicidal behavior encompasses suicidal ideation, suicide attempts, and com-
pleted suicide. Suicidal ideation refers to serious thoughts of suicide and prepa-
ration for a potentially lethal, self-directed, injurious action intended to result
in death, but without a specific plan. A suicide attempt involves thinking about,
considering, or planning suicide with the intention of gaining attention through
self-harm, though not necessarily causing actual injury (Klonsky et al., 2016).
Completed suicide refers to the implementation of self-directed injurious be-
havior that results in death. Generally, suicide is associated with hopelessness,
impulsivity, and depression (Lutz et al., 2017; Ypsilanti et al., 2019), with many
studies identifying depression as the primary cause. However, depressive mood
involves persistent low and sad affect, characterized by lethargy that makes sui-
cidal attempts difficult to initiate. According to Freud’ s theory of aggressive
instinct and death instinct (Freud, 1920; Pedder, 1992), suicide represents an
instinct—a self-directed aggressive act driven by a powerful impulse or internal
force. What, then, is the primary psychological mechanism influencing suicidal
behavior?

Disgust, among Ekman’s six basic emotions, has received the least research atten-
tion, yet accumulating evidence reveals its crucial role in daily life and numerous
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psychological disorders. Recent findings demonstrate that many psychological
problems arise from patients’ disgust toward their surroundings, and disgust is
also implicated in suicide (Hu et al., 2021; Schienle et al., 2020). Disgust is an
emotional response to repulsive stimuli (Ekman, 1992) and a behavioral defense
mechanism that protects against potential disease, viruses, and contamination
by promoting avoidance of spoiled food or other pollutants (Oaten et al., 2018).
Disgust comprises core disgust and moral disgust—the former being a reaction to
bodily excreta (feces, urine, vomit, putrefaction) through taste, smell, or vision,
while the latter involves revulsion toward behaviors that violate social ethics,
particularly sexual behaviors. Moral disgust represents an advanced form of
disgust, manifesting as social disgust in interpersonal interactions. This indi-
cates that disgust functions not only to critique ingestion behaviors but also to
evaluate social interactions (Vicario et al., 2017; Stevenson et al., 2019). Pre-
vious research has identified social rejection and disgust as core components
of suicidal behavior (Courtet & Olié, 2019), with disgust-induced negative in-
terpersonal relationships and relational conflicts further increasing self-disgust
(Till et al., 2017; Céaceda et al., 2020). How, then, does disgust—so decisive in
social functioning—contribute to suicidal behavior?

This paper systematically reviews recent research on disgust’ s influence on sui-
cidal behavior and its neural underpinnings, connecting these findings to Freud’
s “death instinct” theory. We aim to substantiate this theoretical perspective
through empirical evidence, explore the psychological mechanisms by which dis-
gust triggers suicidal behavior, and provide support for Freud’ s death instinct
theory. We propose a valence model of disgust (death instinct) and joy (life in-
stinct), offering a novel perspective for research on basic emotions and suicide.

2 Theories of Suicidal Behavior

Numerous studies on suicidal behavior have proposed various hypotheses (see
Du & Jiang, 2015 for a review), including the Interpersonal Theory of Sui-
cide, the Integrated Motivational-Volitional Model, and the Three-Step Theory.
Most of these hypotheses are built upon the ideation-to-action framework, which
separates suicidal ideation and suicide attempts into two developmental stages
with distinct emotional causes and predictive factors. However, both suicidal
ideation and attempts are associated with disgust.

2.1 Interpersonal Theory of Suicide

Joiner (2005) proposed the Interpersonal Theory of Suicide (ITS) (Joiner et
al., 2016), which posits that perceived burdensomeness and thwarted belong-
ingness are primary causes of suicidal ideation. Perceived burdensomeness in-
volves viewing oneself as a burden on others, encompassing dimensions such
as perceived responsibility and self-disgust (Van Orden et al., 2010). Thwarted
belongingness refers to feelings of alienation from social groups and deteriorated
connections, including dimensions such as loneliness and lack of care, manifested
through self-reported loneliness, few friends, living alone, incomplete families,
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social withdrawal, and family conflict (Van Orden et al., 2010). The theory
hypothesizes that when perceived burdensomeness and thwarted belongingness
are present, self-disgust intensifies, leading to suicidal ideation. Under condi-
tions of acquired capability for suicide and with fear of death eliminated, lethal
suicidal behavior occurs (see Figure la [Figure 1: see original paper]).

Subsequently, Becker and colleagues (2020) tested the three-way interaction
among burdensomeness, belongingness, and fearlessness about death in ITS,
finding results consistent with theoretical predictions: low belongingness was
positively associated with high burdensomeness and fearlessness about death.
Moreover, extreme disgust elicited by thwarted belongingness and perceived
burdensomeness increases suicidal ideation. Chu et al. (2013) integrated ITS
to propose that disgust with life may lead to perceived burdensomeness and
thwarted belongingness, both of which are associated with desire for suicide
(Joiner et al., 2005; Van Orden et al., 2010). Wong et al. (2020) categorized
suicide risk into three groups based on self-injurious thoughts and behaviors:
low suicide ideation without attempts, moderate suicidal ideation, and severe
suicidal ideation with high levels of self-injurious behavior. In summary, self-
disgust elicited by thwarted belongingness and perceived burdensomeness can
trigger suicidal desire and represents an important cause of suicidal ideation.

2.2 Integrated Motivational-Volitional Model

O’ Connor and Kirtley (2018) proposed the Integrated Motivational-Volitional
Model of Suicidal Behavior (IMV), which divides suicidal behavior into three
stages: pre-motivational, motivational, and volitional. (1) The pre-motivational
stage involves disgust eliciting suicidal ideation, beginning with defeat or disgust
developing into entrapment, which then gives rise to suicidal ideation. (2) The
motivational stage represents the maturation of suicidal ideation and intent,
characterized by interactions between motivational moderators and disgust-
related interpersonal factors. (3) The volitional stage involves the transition
from suicidal ideation to suicide attempts or death, representing the implemen-
tation phase where volitional moderators play crucial roles, including fearless-
ness about death and increased physical pain tolerance (O’ Connor & Kirtley,
2018; Li et al., 2021) (see Figure 1b).

This theory has received empirical support. For instance, Li et al. (2021) tested
the IMV model in Chinese adolescents, finding that defeat was significantly
correlated with entrapment, and that defeat, thwarted belongingness, and per-
ceived burdensomeness were all significantly associated with suicidal ideation,
which in turn was significantly correlated with suicide attempts. However, they
found no correlation between pain tolerance and fearlessness about death with
suicide attempts, consistent with previous research (Ren et al., 2019). Inter-
national studies have also validated the motivational phase of the IMV model
(Lucht et al., 2020; Rasmussen et al., 2019). Thus, biological or genetic vulner-
abilities and cognitive fragility increase individuals’ disgust sensitivity, making
them more susceptible to defeat and disgust from negative life events and en-
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vironmental stress, leading to loss of confidence in interpersonal relationships,
development of entrapment, and increased suicide risk.

2.3 Three-Step Theory of Suicide

Klonsky and colleagues (2016) proposed the Three-Step Theory of Suicide (3ST),
a recent addition to suicide theories. Similar to the IMV model, 3ST divides
suicidal behavior into three steps: First, when self-disgust reaches a certain
level, it leads to pain (especially psychological pain) and hopelessness, whose
interaction produces suicidal ideation. Second, when self-disgust extends to
social connections (i.e., connections to people, work, roles, and interests that
give life meaning and purpose), disgust toward these connections intensifies
suicidal ideation. Third, under conditions of acquired capability, intense suicidal
ideation results in suicide (Yang et al., 2018) (see Figure 1c).

Subsequently, Klonsky and May (2015) validated 3ST using a cross-sectional
study of American adults, demonstrating that suicidal ideation arises from the
interaction between disgust-induced pain and hopelessness, while capability for
suicide mediates the relationship between suicidal ideation and attempts. Yang
et al. (2019) tested 3ST in a Chinese college student sample, also finding an
interactive effect of psychological pain and hopelessness in predicting suicidal
ideation, providing preliminary evidence for suicide prevention in Chinese con-
texts. Additionally, Oaten et al. (2015) found that disgust increases pain sensi-
tivity, with similar results reported in a UK college student sample (Dhingra et
al., 2019). Moreover, experimental results from psychiatric patients have con-
firmed 3ST (Tsai et al., 2021). In summary, 3ST has strong empirical support,
with disgust primarily functioning in the first step: extreme disgust produces
pain and hopelessness.

2.4 Summary

In conclusion, self-disgust is a critical factor in the formation of suicidal ideation.
Specifically, when individuals experience burden and stress, they feel defeated
and self-disgusted, eventually reaching hopelessness (extreme self-disgust) and
generating suicidal ideation. Under conditions of acquired capability for suicide
(such as fearlessness about death and pain tolerance), this transitions to suicide
attempts, culminating in suicidal behavior.

Figure 1. Illustration of self-disgust in theories of suicidal behavior: a. In-
terpersonal Theory of Suicide; b. Integrated Motivational-Volitional Model;
c. Three-Step Theory of Suicide

3 Disgust Eliciting Suicidal Ideation

Disgust can elicit suicidal ideation. Hom and colleagues (2019) surveyed Ameri-
can college students and found that disgust toward others and the environment
constitutes a primary cause of suicidal ideation. Schienle et al. (2020) found
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that disgust was negatively correlated with social support and positively corre-
lated with avoidant coping, which in turn was positively associated with suicide.
Conversely, individuals with suicidal ideation exhibit higher levels of disgust
and self-hatred, with active suicidal ideation showing greater disgust and self-
hatred than passive ideation (Szanto et al., 1996). If disgust is a primary cause
of suicidal ideation, how does it elicit these thoughts?

From an evolutionary perspective, disgust is a basic emotion that defends
against disease, viruses, and contamination by promoting avoidance of toxins
and illness. The original stimuli for disgust are one’ s own excreta (feces, urine,
vomit). Disgust regulates numerous behaviors to eliminate waste and maintain
hygiene. We propose that if disgust generalizes and individuals cannot separate
themselves from disgusting objects, it may lead to psychological problems simi-
lar to autoimmunity (Curtis, 2011; Cox et al., 2020), such as eating disorders
(Anderson et al., 2021; Ozkan et al., 2021). Some researchers have proposed
the concept of a “behavioral immune system” to describe this phenomenon
—a physiological response that detects pathogens and mobilizes immunity to
eliminate these disease-causing invaders (Schaller, 2011; Schaller et al., 2015).
How, then, does disgust as “behavioral immunity” elicit suicidal ideation?

3.1 Early Trauma as the Root of Disgust-Induced Suicidal Ideation

Recent research suggests that disgust-induced suicidal ideation can be traced
back to childhood psychological trauma. Childhood trauma represents an early
experiential factor affecting suicide and self-injury (Hu & Qiao, 2021), and such
trauma is often accompanied by disgust (Dyer et al., 2015). Self-disgust stem-
ming from early traumatic events can mediate the development of mental ill-
ness (Simpson et al., 2020), such as anorexia nervosa (AN). Researchers have
explained AN patients’ persistent and excessive food restriction through disgust-
induced avoidance (Glashouwer & de Jong, 2021), suggesting that self-disgust
may originate early in life, for instance from severe psychological trauma such
as caregiver abandonment. These emotions can affect adult suicidal ideation,
which then progresses to suicide attempts and completed suicide through the
three pathways outlined in suicide theories.

3.2 Life Stress Involvement in Disgust-Induced Suicidal Ideation

Research indicates that disgust elicited by life stress also contributes to suicidal
ideation. Factors such as hopelessness (Du & Jiang, 2015; Klonsky et al., 2016;
Wolfe et al., 2019), psychological pain (Courtet & Olié, 2019), anxiety (Klonsky
et al., 2016), depression (Qian et al., 2020; Lutz et al., 2017), insomnia (Akram
et al., 2019; Hom et al., 2019), and impulsivity (Feng & Tang, 2013; Lazuras et
al., 2018) can induce disgust and consequently suicidal ideation. Studies have
shown that self-disgust and self-contempt are most closely associated with core
depressive symptoms—namely hopelessness and feelings of inadequacy (Zahn et
al., 2015), and both can predict suicidal behavior. Ypsilanti et al. (2018) found
that individuals with insomnia scored higher on self-disgust, anxiety, and de-
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pression compared to normal sleepers. Ypsilanti et al. (2019) also demonstrated
that self-disgust plays an important role in the relationship between loneliness
and depressive symptoms, representing an affective mechanism that transforms
loneliness into depressive symptomatology. Regarding impulsivity, this person-
ality trait factor influences suicide implementation; highly impulsive individuals
exhibit greater aggression, more easily acquire capability for suicide, and show
higher lethality (Feng & Tang, 2013). Moreover, impulsivity directly affects
self-disgust, as highly impulsive individuals are prone to regret, which generates
self-disgust (Lazuras et al., 2018).

Furthermore, current literature suggests that behavioral abnormalities induced
by life stress—including eating disorders, interpersonal sensitivity, social anxi-
ety, psychoticism, and obsessive-compulsive symptoms—correlate with disgust
(Chesney et al., 2014; Tlle et al., 2014; Chu et al., 2015; Aristotelidou et al., 2021).
These psychological problems may themselves stem from disgust toward oneself
and others (Aristotelidou et al., 2021; Christensen & Lewis, 2021). According to
ITS and related research, disgust toward others and oneself creates psychologi-
cal burden and emotional/functional dysregulation (Powell et al., 2013), thereby
generating suicidal ideation and behavior.

3.3 Mental Illness Involvement in the Disgust-Suicidal Ideation Re-
lationship

Disgust can also strengthen the relationship between mental disorders and sui-
cidal ideation. For example, Chu et al. (2015) found that at high levels of
self- and environmental disgust, disgust intensified the association between eat-
ing disorders and suicidal ideation. Additionally, explicit recognition of disgust
can enhance suicide attempts. Richard-Devantoy et al. (2013) showed that ex-
plicit disgust cognition may be associated with suicide vulnerability, while the
number of suicide attempts negatively impacts disgust cognition. Among all
mental illnesses related to suicide, bipolar disorder shows the highest suicide
rate—approximately 20-30 times higher than the general population (Miller &
Black, 2020). Iakimova et al. (2016) found that bipolar patients with a history
of suicide attempts showed reduced disgust recognition ability and prolonged
reaction times, consistent with previous findings (Demirel et al., 2014). This
may occur because individuals with suicidal ideation show decreased disgust to-
ward surrounding objects while increasing self-directed disgust. Indeed, intense
self-disgust has proven to be the most relevant suicide risk predictor in mental
illness (Schienle et al., 2020). For instance, Lin et al. (2019) found, based on ITS,
that high-intensity disgust positively predicted suicide risk. Brake et al. (2017)
examined self-disgust as a hypothesized mechanism linking PTSD symptoms to
suicide risk, finding that PTSD-related self-disgust correlated positively with
suicide risk, including disgust toward one’ s own behavior and toward others.
Hu et al. (2021) analyzed micro-expressions in videos of 130 college students
offering suicide prevention advice to suicide attempters, finding that the inten-
sity of disgust emotions and expressions when advising attempters could predict
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suicide risk.

In summary, self-disgust enhances suicidal ideation and increases suicide risk in
mental illness and other psychiatric disorders. For example, major symptoms of
acute suicidal affective disturbance (ASAD) include feelings of burdensomeness
and disgust toward others and oneself (Rogers et al., 2019), further demonstrat-
ing the relationship between suicidal behavior and disgust and supporting ITS.

In 1920, Freud proposed a startling hypothesis in his later masterpiece Beyond
the Pleasure Principle—the theory of the “death instinct.” Prior to this, despite
the already shocking nature of Freud’ s life instinct (sexual instinct) theory and
pleasure principle hypothesis, the death instinct theory addressed an apparently
unacceptable problem.

Freud (1920) argued that humans possess two primal instincts: the life instinct
(Eros) and the death instinct (Thanatos), also called the self-instinct. The death
instinct is a death drive with primary aggression.

Although Freud never developed the death instinct theory as fully as his sur-
vival instinct theory, it remains an important component of his work. Freud
believed the life instinct must accompany and serve the death instinct, quot-
ing Schopenhauer: “The goal of all life is death.” We propose that life instinct
and death instinct function like the horizontal axis (valence) of an emotional
coordinate system, with physiological needs and life instinct on the right side
and disgust on the left (Figure 2 [Figure 2: see original paper]). Disgust can be
divided according to its direction into self-disgust and other-disgust, consistent
with previous theories and research (Akram et al., 2019; Clarke et al., 2019;
Chu et al., 2013). Self-disgust can be further subdivided into disgust toward
oneself and disgust toward one’ s own behavior (Brake et al., 2017), while other-
disgust can extend to disgust toward the world (Hom et al., 2019). Disgust is
also an evolutionarily adaptive physiological process and thus, to some extent,
an instinct.

Similarly, Freud viewed the death instinct as an aggressive drive, similar to dis-
gust, aimed at expelling unpleasant objects (Akram et al., 2019; Clarke et al.,
2019; Lazuras et al., 2018; Brake et al., 2017; Ille et al., 2014). Disgust follows
a distance principle: the closer something is to oneself, the greater the disgust;
the more similar something is, the greater the disgust. For example, humans
are more disgusted by human excreta than by fish excreta. Therefore, disgust
functions like the death instinct. When directed externally, the death instinct
manifests as aggression, hatred, and murder toward others; when directed inter-
nally, it produces self-destructive phenomena such as self-mutilation, self-harm,
and suicide. Freud thus considered the death instinct destructive, with cru-
elty, suicide, murder, and aggression all driven by it. The ultimate goal of the
death instinct is death, where true peace resides. Only in death—the final rest
—can individuals hope to completely relieve tension and struggle. The so-called
aggressive drive can be considered a derivative of the death instinct.

Disgust elicits aggressive behavior aimed at killing unpleasant objects (Chu et
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al., 2013). When this aggressive object is oneself, it becomes the death in-
stinct. The most primitive stimuli for disgust are one’ s own excreta (feces,
urine, vomit), followed by those of similar species, then generalization to ob-
jects associated with these excreta (toilets, vomit-like substances), and finally
extension to all uncomfortable things (ugliness, noise). We propose that dis-
gust originates from aversion to one’ s own excreta, and excessive generalization
leads to self-disgust and consequently suicide. Thus, as a basic emotion, dis-
gust is evolutionarily adaptive, but when directed at oneself—especially under
conditions of poor interpersonal relationships, low belongingness, high burden-
someness, and fearlessness about death—this adaptive mechanism reverses into
a “survival of the unfit” principle, aligning with the death instinct’ s ultimate
goal. Freud’ s death instinct, also called aggressive or destructive instinct, is
an innate impulse to destroy order and return to a pre-life state. Subsequent
thinkers including Bataille, Lacan, Deleuze, Baudrillard, and Zizek have vari-
ously developed and expanded upon the “death instinct” theory, demonstrating
its profound influence, though none have clearly explained its origins. We pro-
pose that disgust-induced suicide may resemble cellular immune responses: just
as autoimmunity attacks the self, self-directed disgust attacks the individual,
becoming a form of self-harm.

Figure 2. The horizontal axis extremes in the emotion valence-arousal model:
Death instinct-Life instinct

4 Neural Evidence for Disgust Eliciting Suicidal Ideation

Self-disgust may be influenced by early life stress, current psychological prob-
lems, and psychiatric issues. These adverse stressors can lead to underdevelop-
ment of brain regions such as the anterior cingulate cortex and amygdala, as
well as the serotonin system (Gu et al., 2016; Gu et al., 2018; Gu et al., 2019),
making individuals vulnerable to self-disgust and suicidal ideation.

4.1 HPA Axis System

Hypothalamic-pituitary-adrenal (HPA) axis activation promotes release of stress
hormones cortisol and adrenaline. Cortisol, a steroid hormone secreted in re-
sponse to stress, promotes arousal and attention (Turecki, 2014). HPA axis-
induced cortisol and sympathetic nervous system-released adrenaline constitute
a stress response. Animal models of early life adversity indicate that early life
stress events and stress-induced emotional arousal may lead to hypercortisolism
and anxiety development (Wanner et al., 2012; Turecki, 2014; Liang et al.,
2021). Numerous studies demonstrate that excessive cortisol enhances suicidal
behavior. For example, Jokinen and Nordstrém (2009) used the dexamethasone
suppression test to find that suicide attempters had significantly higher serum
cortisol levels than non-attempters, indicating that HPA axis hyperactivity in-
creases suicidal behavior. Combined with disgust’ s effects on stress and pain,
HPA axis-secreted cortisol likely plays a crucial role as a neurotransmitter in
disgust-induced suicidal ideation.
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4.2 Serotonin System

Abnormalities in the serotonin (5-hydroxytryptamine, 5-HT) system represent
the primary etiology of depression. Childhood adversity may be the main cause
of these abnormalities, determining adult stress response patterns, including sui-
cide. Depression, impulsive aggression, and suicide may all result from serotonin
system abnormalities, involving brain regions such as the orbital prefrontal cor-
tex and anterior cingulate (Mann, 2013). The underlying mechanism may be
serotonin system dysfunction that elicits suicide or provides a basis for disgust
(Arango et al., 2002). In adults, reduced serotonergic neuron activity in the
prefrontal cortex (PFC) is considered a key neurobiological feature of suicide
vulnerability (Picouto et al., 2015; Van Heeringen & Mann, 2014). Countless
experiments demonstrate that enhancing serotonin can treat depression and
counteract suicide (Paul & Lowry, 2013; Schmaal et al., 2020; Belujon & Grace,
2014; Hahn et al., 2014). However, based on Ren et al.” s (2018) study of sero-
tonin release in rats, serotonin may have sedative and sleep-promoting effects.

4.3 Serotonin (Peripheral)

Serotonin and 5-hydroxytryptamine are the same substance—the former periph-
eral, the latter central. Serotonin was first discovered in serum and is widely dis-
tributed in mammalian tissues. According to the suicide-stress diathesis model,
serotonin dysfunction can be hypothesized as a stable trait marker of suicidal
behavior (Pfeffer, 2001). Low serotonin levels are associated with adult suicidal
behavior (Chatzittofis et al., 2013). Peripheral blood cells and platelets have
been used as neural probes of central serotonergic activity and as methods for
determining depressive mood and suicidal intent. Low platelet serotonin has
been associated with suicidal behavior in adult patients with depression, psy-
chosis, and PTSD (Kovacic et al., 2008), consistent with previous findings of
higher 5-HT2A receptor numbers in platelets of suicidal patients compared to
non-suicidal patients and controls (Pandey et al., 1995). Ninety-five percent of
the body’ s serotonin is secreted by the digestive tract, whose primary function
is causing gastrointestinal spasms that produce nausea and vomiting—disgust
behaviors. Thus, serotonin is intimately connected with disgust.

4.4 Oxytocin

Oxytocin is a neuropeptide involved in childbirth, lactation, and attachment
(Parris et al., 2018), produced by neurons in the supraoptic nucleus, paraven-
tricular nucleus, and medial preoptic nucleus, which project to various brain
regions (Jahangard et al., 2020; Mitre et al., 2016). Oxytocin can reduce dis-
gust responses and social avoidance toward threatening social stimuli (Zhang
et al., 2021), with more pronounced effects in women than men (Ille et al.,
2016; Lazuras et al., 2018; Kavaliers et al., 2019). The insular cortex mediates
approach and avoidance responses to social affective stimuli through oxytocin re-
ceptor activity (Rogers-Carter et al., 2018), suggesting that high oxytocin levels
may be associated with positive interpersonal relationships (Parris et al., 2018).
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Massey et al. (2016) found that higher oxytocin concentrations correlated with
lower depressive symptoms in pregnant women but higher symptoms in men.
However, Chu et al. (2020) found that oxytocin reduction following social ex-
clusion was associated with past suicide attempts but not current depressive
symptoms, consistent with previous research (Parris et al., 2018). Additionally,
studies have linked oxytocin concentration to suicidal ideation: Jahangard et
al. (2020) found that suicide attempters had significantly lower serum oxytocin
concentrations than healthy controls, and that higher suicidal ideation scores
correlated with lower serum oxytocin across the entire sample. Lebowitz et
al. (2018) examined salivary oxytocin levels in adolescents with primary anxiety
disorders, finding that the association between negative peer social interactions
and suicidal ideation was stronger in youth with high oxytocin levels.

In summary, serotonin and oxytocin influence not only suicidal ideation but also
disgust processing and expression (Vicario et al., 2017; Kavaliers et al., 2019).
Neural mechanisms of suicidal ideation include the HPA axis and serotonergic
neurotransmitter systems, with relevant brain regions including the prefrontal
cortex (PFC), anterior cingulate cortex (ACC), amygdala, hippocampus, nu-
cleus raphe, locus coeruleus (LC), and orbital frontal cortex. Meanwhile, pri-
mary brain regions for disgust processing include the insula and basal ganglia,
with additional involvement of the anterior cingulate and amygdala (Huang et
al., 2010). Therefore, overlapping brain regions—particularly the anterior cingu-
late and amygdala—may constitute the neural substrate through which disgust
influences suicidal behavior, while the HPA axis and serotonergic systems likely
mediate stress responses to disgust in the process of influencing suicide.

5.1 Exploring the Relationship Between Disgust and Sad-
ness from the Perspective of Basic Emotions

As one of the six basic emotions, disgust has long received little attention. Re-
cent research suggests that many psychological problems may stem from disgust
toward people or things in one’ s environment (Aristotelidou et al., 2021; Chris-
tensen & Lewis, 2021). The mechanism underlying this disgust may be Freud’
s death instinct, triggering dark, destructive behaviors that induce homicide or
suicide. Among the basic emotions related to depression and suicide, both dis-
gust and sadness are implicated. Sadness is a common emotion affecting mind
and body, sometimes described as psychological pain accompanied by loneliness,
suffering, depression, anxiety, and sorrow. Disgust also has adaptive functions,
yet self-disgust is pathological and likewise accompanied by psychological pain.
Thus, among Ekman’ s six basic emotions, sadness and disgust may represent
evolutionary variations of the same basic emotion.

Furthermore, psychologists typically associate depression with sadness. Power
and Dalgleish (2008) hypothesized that the combination of self-disgust and sad-
ness may produce typical depressive phenomena, subsequently validated by re-
search (Overton et al., 2008). Disgust-induced avoidance may lead to persistent
negative body evaluation (Spreckelsen et al., 2018), and negative evaluation can
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engender feelings of failure, defeat, and sadness—mnegative emotions positively
correlated with suicidal ideation and attempts (Zhang et al., 2017). When so-
cial maladjustment occurs, individuals may develop disgust toward themselves
or others/the world, accompanied by sadness. This combination produces de-
pression, which progresses from self-disgust to suicidal ideation, then to suicide
attempts, and finally to completed suicide.

5.2 Exploring the Mechanism of Disgust Eliciting Suicide
from the Perspective of Death Instinct

The death instinct and death drive, proposed by Freud as part of his dual drive
theory, include the life drive (Eros) and death drive (Thanatos). These resemble
the two extremes of an emotional valence coordinate: life instinct and disgust
instinct. Disgust-induced aggressive behavior may represent a manifestation
of the death instinct (O’ Connor, 2016). Freud’ s first principle, the pleasure
principle, explains the dynamics of our psychosomatic life, representing the right
side of the emotional valence coordinate. Freud’ s death instinct may represent
the left side—the extreme of disgust—reflecting human aversion and avoidance
of oneself and the world. Freud believed the purpose of death is the return from
organic life to an inorganic state, viewing death as liberation. Thus, the death
drive represents the origin of the reality principle—the individual’ s desire for
coherence and truth.

Freud’ s death instinct frequently succeeds in pushing the self toward death,
much like a perfectionist who cleanses their own filth to achieve perfection.
This suggests that more perfectionistic individuals may be more likely to de-
velop self-disgust due to imperfection and be destroyed by the death instinct’
s self-destructive power. Therefore, self-disgust may activate the superego’ s
death instinct (the desire for self-destruction), leading to suicide. Whether a
neural mechanism generates the motive force of the death instinct in this process
remains a worthwhile research question.

5.3 Research Prospects

Various classifications of disgust exist, and different types can increase suicidal
behavior and risk, accompanied by insomnia, anxiety, depression, and other
mental disorder symptoms. The psychological mechanisms may align with sui-
cide theories: due to innate vulnerability, individuals experience burden and
stress, feel defeated and pained, develop self-disgust, and finally reach hope-
lessness. Under conditions of acquired capability for suicide, they are likely
to attempt suicide. Based on the neural mechanisms of suicidal behavior and
relevant brain regions for disgust, we speculate that brain regions such as the
anterior cingulate and amygdala, along with the HPA axis and serotonergic neu-
rotransmitter systems, likely constitute part of the neural mechanism through
which disgust influences suicidal behavior.

Current suicide research has several limitations. First, most studies remain
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limited to cross-sectional designs that cannot address temporal factors. Future
research should employ longitudinal and prospective designs to validate previous
path analysis models, such as tracking changes in disgust levels, suicidal ideation,
and attempt severity among suicide attempters, which may help understand
the process from ideation to attempt. Second, since most studies are limited
to questionnaire-based correlational research, future designs should integrate
multiple fields including psychology and neuroscience, using neuroimaging and
electrophysiological techniques to examine the neural mechanisms of suicidal
behavior and explore how disgust influences these mechanisms.
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