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Summary
Several biological risk factors for suicidal and self-harming behaviour have now been identified. The differences relate to changes in key neurotransmitter systems
(serotonergic, polyamine stress response, glutamatergic
and GABAergic systems), inflammatory response, astroglial dysfunction, neuronal plasticity factor, confirming
the need to differentiate between those motivated to commit suicide and those prone to non-suicidal self-harming
behaviour from total suicide attempts.
Non-suicidal self-injurious behaviour (self-injurious
thoughts and behaviours or non-suicidal self-injury
(NSSI)) is defined as repeated, deliberate, direct damage to the body without suicidal intent, which is not
socially acceptable. An integrated theoretical model of
NSSI development and support suggests that this type
of behaviour functions as a method of regulating emotional experience and social interaction when a stressful
event occurs. NSSI is currently included in Section 3 of
the DSM-5 (Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition) and is listed as a condition
recommended for further study. The American Diagnostic
and Statistical Manual of Mental Disorders, 4th Revision
(DSM-IV-TR) and the International Classification of Diseases, 10th Revision (ICD-10) code NSSI as a symptom
of borderline personality disorder.
Recent studies have shown that 59.6% of individuals
with NSSI show signs of substance abuse.
There are concerns that rates of suicide and suicidal beŽurnalo tinklalapis: https://sm-hs.eu

haviour may increase during and after the COVID-19
pandemic.
Introduction
Non-suicidal self-injury (NSSI) is defined as repeated,
deliberate, direct damage to the body without suicidal intent,
which is not socially acceptable [24; 61], and is done to
reduce psychological discomfort. In the last decade, there
has been an increased interest in non-suicidal injuries worldwide [8; 7].
NSSI manifestations most commonly occur in early
adolescence, between the ages of 12 and 14 [58; 55]. Most
researchers note that suicidal behaviour in children under 13
years of age is rare [13], with suicidal activity rising sharply
from 14-15 years of age, reaching a maximum by 16-19 years
of age [58; 55; 1]. A.G. Ambrumova, having investigated
770 children, teenagers and young people with suicidal behaviour found, that in pre-pubertal age (up to 13 years) 14.4
% attempted suicide, in pubertal age (13-16 years) - 51.3 %,
in post-pubertal age (17-18 years) - 33.8 % [1]. The main
distinction between self-harming behaviour and suicide attempts is the absence of a conscious intention to take one’s
own life. It should be borne in mind that some non-suicidal
self-harm behaviours, particularly in adolescence, can lead
to death because of ignorance or incorrect “dose calculation”, as the authors of the article have encountered in their
clinical practice.
It should also be remembered that these two forms of
self-harm can overlap: individuals who attempt suicide may
also exhibit non-suicidal self-harming behaviour and vice
versa. In real clinical situations, the presence of suicidal
intentions is often very difficult to assess, even for professionals with extensive practice experience, which constitutes
a serious barrier to the study of this problem. Therefore,
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although self-harming behaviour is a widespread phenomenon, NSSI prevalence data vary considerably between
countries. This is also influenced by specific methodological approaches and, in particular, factors such as the type of
behaviour classified as NSSI, as well as the NSSI estimation
method, the demographic characteristics of the sample, etc.
High prevalence rates are reported among adolescents in
residential treatment, e.g. 30% to 82.4% [21; 59], and a
moderate prevalence is reported in the general population. In
a review of 53 studies published between 2005 and 2011 on
NSSI in adolescents, an average lifetime prevalence of 18%
was reported [54]. Among university students, the percentage
is as high as 38.9% and 4-23% among adults [30, 80, 64, 12].
Current prevalence figures are approximately 17.2% among
adolescents, 13.4% among young adults and students, and
5.5% among adults over 25 years of age. These figures are
consistent with a separate review of the prevalence of NSSI
in adolescents [54] and a large study of randomly selected
adults [46]. NSSI is thought to be much more common in
women than in men. For example, according to data for the
Minsk region for 2015-2019, girls accounted for 85% of all
self-harm cases among children and adolescents.
Suicide deaths between the ages of 15-29 account for
8.5% of all deaths, being the second leading cause of death
after road traffic accidents worldwide [82]. It should be noted
that adolescence and the period of early adulthood (20-29
years) are characterised by dramatic changes in the body and
are characterised by heightened arousal, sudden changes in
mood and experiences, which causes an increased reactivity
of the adolescent’s natural stress response to social stimuli, thus creating a uniquely vulnerable time frame for the
manifestation of suicidal behaviour. Changes in the brain’s
neural networks occur during this period, allowing for more
complex social comparisons and a more sustained sense of
self-esteem, which is highly dependent on perceived peer
assessments [16; 33]. Research in developmental neurobiology suggests that adolescents during puberty produce more
differentiated responses to environmental stimuli that allow
them to build their self-esteem from the social experiences
they receive, but that there is no mature ability to regulate
their emotions or suppress impulsive responses [72]. The
development of object feelings has not yet occurred, which
prevents them from forming stable emotional relationships
with their immediate environment. Increased reactivity
due to adolescence increases the intensity of physiological
responses to stressors [74] and prefrontal brain activation
during social assessment [72] and thus increases the difficulties associated with evaluating social events [74]. This
appears to be the cause of a disruption in the biological
responses to acute stress, which may underlie acute sui-

cidal crises in adolescents with self-harming behaviour.
One of the types of self-harming behaviour in adolescents
is the use of psychoactive substances [2]. Substance use
significantly increases the risk of NSSI. At the same time,
among adolescents with NSSI the percentage of substance
use was 4 times higher than the population [52]. Data are
given that up to half of suicide attempts were committed by
persons with drug disorders, and 22% were committed in
alcohol intoxication [11]. It was found that about 47% of
persons with NSSI use psychoactive substances, while the
proportion of alcohol and drug users without PPS was 4.4%
[34]. An Oxford study found that 59.6% of those with NSSI
had a substance use disorder [75] Comorbidity of NSSI with
different types of substance use was established: 12.6% used
marijuana, 29.5% used alcohol [60].
A recent study in our country found that the highest
percentage of substance use of all types of psychoactive
substances (alcohol, tobacco, and drugs) is in the group of
adolescents with high risk of suicidal behaviour: 56 per cent
reported using alcohol, 20.7 per cent reported using tobacco
and 12.5 per cent reported trying drugs. Adolescents at risk of
self-harming behaviour use tobacco (24.6%), alcohol (49%)
and drugs (9.9%). In the group of adolescents with selfharming behaviour, 49% indicated that they use alcohol, 25%
use tobacco and 10% use drugs. The normative behaviour
group of teenagers revealed the following results: only 13
per cent reported using alcohol, 3 per cent reported using
tobacco, and 0.5 per cent reported using drugs [3].
The aim: Overview of contemporary neurobiological,
clinical, and psychosocial concepts explaining the phenomenon of self-harming behaviour.
Self-harming behaviour against the background of a
COVID-19 pandemic
The COVID-19 coronavirus pandemic has caused an unprecedented public health crisis. There are concerns about the
impact of the pandemic on public mental health [35]. This
can be realized both through the immediate impact of infection and restrictive measures resulting in social isolation and
disruption of services and health care facilities, and through
increased violence in families during the lockdown. Physical
distancing measures have already led to a significant increase
in unemployment, a drop in GDP in most countries and the
threat of economic recession. The likelihood that suicide and
self-harm rates may increase during and after a pandemic is
very high [32; 67].
Time series modelling has shown that the 1918-20 Spanish influenza pandemic, which caused more than 20 million
deaths worldwide, led to a moderate increase in suicide rates
in the USA [40]. In addition, there is evidence that suicide
rates briefly increased in Hong Kong during the 2003 SARS
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epidemic among people over the age of 65, predominantly
those with somatic pathologies and chemical dependency [17].
However, the current context is very different from that
of previous epidemics and pandemics. The 2003 SARS epidemic was confined to a relatively small number of countries.
In addition, in the 100 years since the influenza pandemic of
1918-20, global and national health systems have improved
dramatically, travel and the speed of information (and misinformation) have multiplied, antibiotics to treat secondary
infections have emerged and national economies have become more interdependent. The availability of the Internet
and technological advances have made it much easier for
people to communicate. At the same time, access to remote
technologies that facilitate online clinical assessment and
treatment has varied considerably between regions of the
world.
Key issues related to suicide prevention during the pandemic include uncertainty in assessment and support for people with suicidal thoughts and behaviour as people who have
attempted suicide during the lockdown may avoid clinics for
fear of exposure to COVID-19 and traumatic experiences or
may not want to be a burden on health services during this
period. The growing economic crisis [18], increased alcohol
sales and the rise in domestic violence [10] are significant
factors in increased suicide and self-harming behaviour.
For example, University College London conducted
a large longitudinal study of the psychological and social
experiences of more than 50 000 adults in the UK during
the pandemic. Out of a total sample of 55 481, those who
had reported abuse, self-harm and thoughts of suicide or
self-harm on at least one occasion were included (n = 44
775). Overall, 4121 participants surveyed (9%) reported
experiencing psychological or physical abuse, 7984 participants (18%) reported experiencing suicidal or self-harming
thoughts in the first month of isolation and 2174 participants
(5%) reported harming themselves at least once since the UK
began isolation. Around 50% of participants experiencing
psychological or physical violence had experienced suicidal
or self-harming thoughts and 25% had engaged in self-harm
in the previous week [38].
The main forms of self-harming behaviour
Forms of NSSI include behaviours such as self-cutting,
intentional burns, scratches and blows [55; 46; 80]. It is now
believed that most people who commit NSSI use more than
one method [80], with traumatic impacts on the arms, legs,
wrists and abdomen [46; 82]. Self-harm with sharp objects
was considered to be the most common method (over 70%),
followed by head blows, scratches, blows and burns [22; 24].
According to data for Minsk city from 2007-2014, self-harm
methods such as self-poisoning and self-harming (at least

60% of all self-harm cases, predominantly aged 20-39 years)
were predominant among self-harm methods [25]. According
to data for the Minsk region for 2015-2019, the following
methods of self-harm were observed: self-harming - 44.5%,
poisoning - 38.5%, hanging - 11.4%, falling from a height
- 3%, drowning - 0.4%, 2.2% were rarely used methods (gunshot wound, throwing under a train, self-immolation, etc.).
Рsychopathological, psychological and neurobiological
factors underlying self-harming behaviour
NSSI is common among adolescents and adults associated with significant psychiatric disorders, including PTSD
[15], depressive disorders [20], obsessive-compulsive disorder [15], anxiety disorder [20], borderline personality
disorder (hereafter-PHD) [61, 47] and eating disorders [36].
Some of the earliest attempts to define the syndrome were
made as early as the 1960s by Graff and Mallin, but they
failed due to the inclusion of suicide attempts in the definitions of suicidal behaviour [28; 63; 65]. In 1984, Kahan and
Pattison [44] differentiated suicidal behaviour from suicide
and proposed a separate diagnostic disorder, deliberate selfharm syndrome. Later, Favazza and Rosenthal [25] suggested
that habitual and repetitive self-harming behaviour could be
regarded as an impulse control disorder. In the early 2000s,
Muehlenkamp proposed that NSSI should be considered a
separate diagnostic disorder [56]. Subsequently, Wilkinson
and Goodyer [81] felt that giving NSSI its own diagnostic
category would improve the quality of diagnosis and increase research on etiology, treatment and outcome. Given the
high prevalence of self-harming behaviours among clinical
samples and in the general adolescent population [61; 7; 13],
the working group on mood disorders in preparing the Diagnostic and Statistical Manual of Mental Disorders Revision
5 (DSM-5) proposed that NSSI be included as a separate
diagnostic disorder [71]. The criteria for this disorder have
been subject to repeated revisions, due to an incomplete
set of proposed criteria, inadequate study sample sizes and
inter-rater reliability [66].
NSSI is now included in section 3 of the DSM-5 and
categorised as a condition recommended for further study,
and the following criteria must be met:
А. The individual has intentionally self-harmed on at least
5 days in the past year without attempting to commit suicide.
B. The individual commits self-harm for one or more of
the following reasons: inflicts self-harm expecting to obtain
relief from negative emotions; to resolve intrapersonal conflict; trying to achieve a positive emotional state.
С. Self-harming act should (and/or) precede: negative
thoughts or feelings (C1a), conflicts with others (C1b), concern about behaviour that is difficult to control (C2), recurrent thoughts about self-harming behaviour (C3).
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D. The act committed is socially unacceptable.
E. Self-harming behaviour or its consequences cause
clinically significant destructive stress.
F. The act is unrelated to a psychotic episode, delirium,
intoxication or withdrawal syndrome and cannot be the cause
of another illness.
Additionally, 2 subtypes of unspecified NSSI are distinguished:
Type 1 (sub-threshold): refers to cases with less than 5
times the frequency of self-harm in the past year;
Type 2 (intent uncertain): cases in which the self-harm
was accompanied by a desire to escape unpleasant feelings
or to resolve interpersonal difficulties, as well as a desire to
commit suicide.
In earlier classification systems (DSM-IV-TR and ICD10), NSSI disorder is coded as a symptom of PDP. All types
of auto-aggressive behaviour in ICD-10 are coded according
to the nature of the lesion in headings X and Y. However,
the manual states that “this class, which was an additional
class in previous revisions of ICD, allows the classification
of incidents, conditions and circumstances as the cause of
injury, poisoning and other adverse effects. Where a code
from this class is used, it is understood that it should be
applied in addition to a code from another class indicating
the nature of the condition”.
The NSSI may occur in individuals who do not receive a
diagnosis of PDP, and not everyone who receives a diagnosis
of PDP exhibits self-harm-related behaviour [37]. The distinction between the NSSI group and the PDP-group suggests
defining NSSI as a syndrome in its own right [77; 70]. The
introduction of NSSI disorder recognises the importance of
differentiating NSSI from suicide attempt. Although both suicide attempts and NSSI correspond to self-harm behaviours,
there are important clinical differences between these behaviours, both in aetiology and in the functions and methods
performed. The American Psychiatric Association’s study of
NSSI disorder showed a high percentage of those who were
self-harming and met the criteria proposed by the DSM-5
[27; 29]. In combined samples of inpatients and intensive
outpatients, 85.5% met criterion A [79]. When evaluating
criterion B, a high approval rate was found in a clinical
sample of adolescents and adults [37; 79; 83], as well as in
general adult samples [37; 29].
A study of the psychological reasons behind NSSI behaviour in a German sample found that 56.8 per cent of a German sample of inpatients used NSSI “to stop bad feelings”
[43]. According to B. Almazov (1981) [9], who examined a
group of adolescents aged 14-18 who had deliberately cut
themselves, it was found that only 4% of those examined had
suicidal thoughts at the time of self-harm, 30% committed

self-harm as a result of an argument with peers, 20% as
a “blood brotherhood” rite and 20% as a display, bravado
before peers.
NSSI is now thought to be a transient phenomenon, with
a large longitudinal study showing a decline in this type of
behaviour at a young age [53]. An integrated theoretical
model of NSSI development and support [61] suggests that
this type of behaviour functions as a method of regulating
both emotional experience and social situations when a
stressful event occurs. This model was introduced by M.
K. Nock and M. J. Prinstein (2004), known as the Four
Factor Model in the English transcription The Four Factor
Model (hereinafter FFM) [59]. The FFM model is based on
behavioral theory that focuses on antecedent and consequent
influences on behaviour. The FFM distinguishes between two
dichotomous dimensions of functional processes: interpersonal/social and intrapersonal/automatic contingencies and
reinforcement of the positive versus the negative. The four
processes proposed by the model include: automatic negative
reinforcement when NSSI serves to reduce negative internal
states, automatic positive reinforcement when NSSI serves
to generate positive feelings, social negative reinforcement
when NSSI serves to avoid interpersonal needs, and social
positive reinforcement when NSSI serves to attract attention
or increase social support [61].
The “self-punishment” function was generally noted by
adolescents and adults among clinical samples [43; 14; 48].
For adults, the function of NSSI is more to reduce negative
emotions and experiences than to gain social support [12].
It can be said that in adults, self-harming behaviour often
serves the function of “restoring a normal emotional state”
and provides an opportunity for distraction from a crisis
situation.
Different brain morphology and neural activity in patients
with NSSI or with PLD compared to healthy controls has
also been noted, which may be due to different perceptions
of emotional and physical pain. The neurobiological model
of NSSI [73] suggests that abnormalities in the serotonergic,
dopaminergic and opioid systems as well as in the hypothalamic-pituitary-adrenal (hereafter-HGN) axis result in
increased levels of stress susceptibility. Therefore, in the case
of stress, the use of NSSI can be interpreted as a method of
restoring altered opioid homeostasis. Magnetic resonance
therapy studies indicate hyperexcitation of limbic structures
(such as the amygdala) [64]. Activation of these structures
decreases both after induction of painful stimuli and after
imagining an NSSI act [69]. This leads to the assumption
that NSSI serves to regulate stress in a strongly activated
limbic system.
In terms of neurotransmitter levels, there is ample evi-
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dence of a link between impulsive behaviour and a lack
of serotonin. However, NSSI often cannot be described as
predominantly impulsive behaviour [45; 39]. Currently,
there is little evidence in favor of a supportive mechanism
of serotonin deficiency in the formation of NSSI [48], in
contrast to the established association between serotonergic
dysfunction and an increased risk of violent suicide attempt
[19; 23], which was confirmed by a study conducted within
the framework of the State Research Program “Basic and
applied sciences - medicine”, which revealed statistically
significant differences between groups with violent and nonviolent methods of self-harm in the occurrence of the HTR1
genotype [5].
The same is true for the involvement of dopaminergic
neurotransmission in people with NSSI, and studies [48]
have found no differences in the levels of serotonin or dopamine metabolites in the cerebrospinal fluid of patients with
NSSI. Cortisol and GHN-axis studies in humans and animals
with NSSI have shown an altered cortisol response [76; 42].
Researchers have also noted an altered level of endogenous
opioids, which may explain the addictive quality of NSSI that
has been described in people with severe NSSI [57]. These
endogenous opioids may provide an explanation for the phenomenon of hypalgesia or analgesia in patients with recurrent
NSSI, which appears to be reversible after discontinuation
of NSSI [49]. Interestingly, a recent meta-analysis [51] described adolescent suicide as a failure of systems involved
in acute stress responses: autonomic nervous system, HGH
axis, inflammatory response, which confirms the integrated
theoretical model of NSSI proposed by Nock (2010).
Conducted as part of the research work “To study molecular and genetic predictors of suicidal behaviour in
order to develop diagnostic criteria for increased risk of
suicide” (State research programme “Fundamental and applied sciences - medicine”, state registration No 20161106
of 11.06.2016, Republic of Belarus, with the scientific and
methodological assistance of the National Medical Research Centre of Psychiatry and Narcology named after A.P.
Serbsky, Ministry of Health of the Republic of Belarus. The
study also revealed the presence of socio-psychological,
biochemical and genetic factors that allow differentiating
between different forms of self-harming behaviour depending
on the severity of motivation to commit suicide, which has
been outlined in a number of scientific articles [23; 4]. As a
result of the current study, it was observed that in the group
of individuals with self-harming behaviour, there was an
increase in corticotropic releasing factor (hereinafter, CTRH)
and a decrease in adrenocorticotropic hormone (hereinafter,
ACTH) and cortisol compared to controls, as opposed to
individuals with a strong motivation to commit suicide. In

this group, on the contrary, there was a decrease of CRTH
level and simultaneous increase of ACTH and cortisol, which
indicated disorganization of the GHN axis. The frequency
of the C allele of the HTR1A gene in males in the group of
individuals motivated to commit suicide was significantly
higher than the frequency of this allele in males committing
various types of self-harm (p=0.04).
Several biological risk factors have now been identified as responsible for suicidal and self-harming behaviour:
changes in key neurotransmitter systems (serotoninergic,
polyamine stress response, glutamatergic and GABAergic
systems), inflammatory response, astroglial dysfunction,
neuronal plasticity factor, content of lipoprotein fractions
in peripheral blood [22; 78], confirming the need to distinguish suicide-motivated individuals, whose ratio according
to WHO is 1:20 [82]. To date, three additional diagnoses
describing suicidal behaviour have been proposed:
 Suicidal behaviour disorder (in English transcription
suicidal behaviour disorder (SBD)) [62], focusing on attempted suicide within the past two years. It is included in
section 3 and requires further study [66], as does the NSSI.
 Suicide Crisis Syndrome (hereinafter referred to as
SCS) [26] and
 Acute Suicidal Affective Disorder (ASAD) [68], which
describe acute suicidal affective disorder, which describe an
acute pre-suicidal mental state and are not in DSM-5, as the
concept of these disorders was described much later.
The two syndromes listed below overlap symptomatically
but are also quite different in that SCS does not involve
suicidal ideation, whereas ASAD is based on rapidly increasing suicidal activity [68; 41]. All this points to the current
formation of new concepts and ideas about suicidal or selfharming behaviour, which will allow a more differentiated
approach to the description of this complex phenomenon in
the future, identifying significant triggers for the formation
of motivation to commit suicide and the signs characteristic
of non-suicidal self-harming behaviour.
Conclusions
Thus, the development of new diagnostic criteria provides clarity in understanding the characteristics of self-harming behaviour and will help to effectively identify individuals at risk of suicide.
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SAVE ŽALOJANČIO ELGESIO SAMPRATA IR
CHARAKTERISTIKOS
S. Igumnov, S. Davidovsky, R. Iskandarov, O. Iskandarova
Raktažodžiai: savižudiškas ir save žalojantis elgesys, mintys
apie savižudybę, Tarptautinė ligų klasifikacija (10 leidimas), ribinis asmenybės sutrikimas, alkoholis, psichiką veikiančios medžiagos, COVID-19 pandemija.

Santrauka
Šiuo metu yra nustatyti keli biologiniai savižudiško ir save žalojančio elgesio rizikos veiksniai. Skirtumai, susiję su pagrindinių
neuromediatorių sistemų pokyčiais (serotoninergine, poliamino
streso atsako, glutamatergine ir GABAergine sistemomis), uždegiminiu atsaku, astroglijos disfunkcija, neuronų plastiškumo faktoriumi, patvirtina poreikį diferencijuoti motyvuotus įvykdyti savižudybę nuo linkusių į save žalojantį elgesį, kai nesiekiama nusižudyti.
Nesavižudiškas save žalojantis elgesys (savęs žalojimo mintys
ir elgesys arba savižudiškas savęs sužalojimas – NSŽE) apibrėžiamas kaip pakartotinis, apgalvotas, tiesioginis kūno pažeidimas nesant savižudiškų tikslų, kuris nėra socialiai priimtinas. Integruotas
teorinis NSŽE išsivystymo ir palaikymo modelis rodo, kad tokio
tipo elgesys veikia kaip emocinės patirties ir socialinės sąveikos
reguliavimo metodas, atsiradus stresiniam poveikiui. NSŽE šiuo
metu yra įtrauktas į DSM-5 3 skyrių (Psichikos sutrikimų diagnostinis ir statistinis vadovas, 5 leidimas) ir yra nurodytas kaip būsena,
rekomenduojama tolesniems tyrimams. Amerikos Psichikos sutrikimų diagnostikos ir statistikos vadovas, 4 leidimas (DSM-IVTR) ir Tarptautinė ligų klasifikacija, 10 leidimas, peržiūra (TLK10) koduoja NSSŽE kaip ribinio asmenybės sutrikimo požymį.
Naujausi tyrimai parodė, kad 59,6% asmenų, sergančių NSŽE,
turi piktnaudžiavimo narkotikais tendenciją.
Nerimaujama, kad dėl COVID-19 pandemijos ir po jos gali padidėti savižudybių ir savižudiško elgesio rodikliai.
Adresas susirašinėti: sigumnov67@gmail.com
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