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The role of Theory of Mind in the
transition towards suicidal
attempts in youth NSSI: an
exploratory pilot study

Laura Orsolini ®*, Diana Corona,
Alessandro Leonardo Cervelli, Enrico Ribuoli,
Giulio Longo and Umberto Volpe

Unit of Clinical Psychiatry, Department of Neurosciences/Department of Experimental and Clinical
Neurosciences (DIMSC), Polytechnic University of Marche, Ancona, Italy

Non-suicidal self-injury (NSSI) can both precede and co-occur with suicidal
attempts (SA). Underlying mechanisms/factors leading to the transition to SA in
NSSI youths have been proposed (including the role of social cognition), despite
they should be yet confirmed. Therefore, the study aims at exploring the role of
the Theory of Mind in the differentiation of a sample of NSSI youngsters (aged 15-
24) according to the presence of SA. We divided the sample into 4 groups using
the Deliberate Self Harm Inventory (DSHI) and Columbia Suicide Severity Rating
Scale (C-SSRS): control group (NotNSSINotSA), NSSI without SA (NSSInotSA), NSSI
with SA (NSSIplusSA), and SA without NSSI (SAonly). NSSIplusSA patients
displayed higher Reading the Mind in the Eyes Test (RMET) scores (indicative of
ToM abilities) than both the NSSInotSA (p=0.0016) and SAonly groups
(p=0.0198), while SAonly patients showed lower RMET scores compared to the
control group (p=0.0214). Multiple regression models used to differentiate
NSSInotSA and NSSIplusSA found a significant association between RMET and
LOSCS-CSC (Level Of Self-Criticism Scale-Comparative Self-Criticism)
(pC=0.0802, pD=0.0016, pG=0.0053). Our findings supported the hypothesis
that a hypertrophic affective ToM may possibly be associated with the
occurrence of SA in youth NSSI. Further larger and longitudinal studies should
confirm these preliminary findings, by exploring all social cognition dimensions.
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1 Introduction

Non-suicidal self-injury (NSSI) consists in the use of non-lethal,
self-aimed, deliberate behaviours leading to the destruction of one’s
own body tissue, in the absence of the aim to end one’s life (1). It
commonly manifests during early adolescence, with an average age
of onset between 13 and 16-years-old (2), an age characterised by
drastic changes and stressors that can notably facilitate the
emergence of personal vulnerabilities and maladaptive strategies.
Recent meta-analytic work stated how the occurrence of NSSI
behaviour during development shows an initial increase in
correspondence of early adolescence, followed by a peak and a
subsequent decline (3). Reported data sums up to a relatively high
prevalence in this population, estimated to be 16% (4), and, as such,
NSST is identified as a major public health concern (5, 6), even more
so as it associates with different negative outcomes, including
suicidal behaviours (7). Suicidal behaviours are defined as
nonfatal suicidal thoughts and behaviours and classified as a)
suicide ideation, the presence of thoughts of ending one’s life; b)
suicide plans, the formulation of a specific method to do so; ¢)
suicide attempts (SA), which refer to potentially self-injurious
behaviours in which there is at least some intent, overt or
inferred, to die (8). These behaviours are well-known harbingers
of suicide death in youths, that represent the fourth leading cause of
death among 15-19 year olds worldwide (9, 10), with reported
global suicide rate amounting to 3.8 per 100,000 people among
adolescents (11).

Overall, NSSI can co-occur and precede SA. In fact, 70% of
youths with NSSI reported a positive history of at least one SA and a
SA risk 3-fold higher than youths without NSSI (12). Therefore,
NSSI has been identified as one of the strongest predictors of SA by
both cross-sectional and longitudinal studies (13, 14). Despite vast
literature on the matter, the etiopathogenesis underpinning this
association has yet to be clarified (15, 16). Some neurobiological
studies highlighted the role of emotional intelligence and emotional
dysregulation (17). Other works have theorised possible facilitating
mechanisms underlying both phenomena. Since NSSI was
associated with higher lethality of suicide attempts (18), it was
theorised that pain desensitisation induced by NSSI could facilitate
the enactment of suicidal thoughts (19, 20), leading to an acquired
capability to commit SA (21, 22). Other studies hypothesised a
psychopathological continuum of self-injurious behaviours with
NSSI escalating in SA, particularly when associated with high
psychological distress (23, 24). Finally, other authors proposed
the role of shared risk factors and, particularly, the identification
of specific psycho-social vulnerability domains shared by NSSI and
SA (25-27).

In fact, literature seems to point out several areas that could
underlie both phenomena, including depressive symptomatology
(28-30), dissociative symptoms (31), impulsiveness (31-34),
emotion identification (35, 36), expression (37, 38) and
dysregulation (39-41), aggressivity and anger pervasiveness (42),
feelings of worthlessness (43), and social reactivity (e.g., sensitivity
to interpersonal rejection) (44, 45). Despite that, data on possible
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differences between NSSI and SA relative to these factors is
relatively scarce, particularly in youths.

Therefore, our study aimed to investigate the role of a set of
psychopathological dimensions in distinguishing between NSSI
youths with or without a lifetime history of SA. In particular, our
primary aim was to investigate whether current social cognition
could discriminate NSSI youths with or without SA, as previous
studies suggested its impairment in suicidal attempters (46). Social
cognition includes empathy (e.g., the ability to understand the
mental states of others and responding to them with affective
mobilisation) and the theory of the Mind (ToM), i.e. the ability to
infer the emotional states of others based on social cues (47, 48). We
specifically explored the affective component of ToM, referring to
the understanding of feelings and emotions of others (46). We
presume it has a role in suicidality shift in NSSI youths, as it can
influence youth engagement in prosocial behaviour, and the
development of effective interpersonal communication and
interpersonal reactivity/vulnerability. Secondary outcomes
investigated whether specific dysfunctional coping patterns, such
as emotional dysregulation, anger rumination and self-criticism,
could contribute to the development of SA in youth NSSIL
Exploratory outcomes included the role of dissociation and
alexithymia as precipitating and/or mediating agents for SA
among at-risk NSSI youths. The final goal was to preliminarily
explore in a sample of youths which variables could help to
clinically stratify NSSI youths at-risk for SA, through a pilot study
carried out in a real-world setting, ultimately leading to target-
specific preventive and treatment programs.

2 Method

2.1 Study design and selection
of participants

A retrospective chart-review study was carried out by recruiting
all adolescent and young inpatients hospitalised at our Transition
Psychiatry Inpatient Service, and outpatients afferent to our
Transition Psychiatry Outpatient Service at the Unit of Clinical
Psychiatry, University Hospital of Marche, Polytechnic University
of Marche, Ancona (Italy), during the timeframe September 2020 to
December 2023. A total of 72 patients were involved in this study.
Written informed consent was obtained from the patients or their
parents (when aged less than 18-year-old) after they were informed
about the purpose of the study. Patients were retrospectively
included in the study if they met the following inclusion criteria:
a) aged 15-24; b) education level not lower than elementary school,
to ensure ability to read and correctly interpret the proposed scales;
c) absence of active psychotic symptomatology at the evaluation; d)
signed informed consent for collecting and analysing clinical data
for research purpose, collected during baseline assessment.
Participants were excluded if they met one or more of the
following: a) intellectual disability or cognitive impairment; b)
diagnosis of organic mental disorder according to the DSM-5
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criteria (49); c) being either under the influence of substances and/
or alcohol at the moment of the evaluation; d) incomplete filled out
questionnaires; e) linguistic difficulties (i.e., not Italian speaker or
foreign without a sufficient ability to understand Italian language).
Recruited patients had also the possibility to withdraw their
participation without any clinical or therapeutic consequence. All
procedures performed in studies involving human participants were
in accordance with the ethical standards of the institutional and/or
national research committee and with the 1964 Helsinki
Declaration and its later amendments or comparable ethical
standards. The Institutional Review Board approved our study
(Prot 32/2024). This research study was conducted retrospectively
from data obtained for clinical purposes.

2.2 Measures

An ad hoc case report form was specifically designed and hetero-
administered by the researchers to collect sociodemographic (e.g.,
age, ethnicity, marital status, living status, parental marital status,
employment status, education level) and clinical data (e.g., personal
and family psychiatric history). History of NSSI and SA was assessed
through the administration by a trained clinician of the Italian
version of the Deliberate Self-Harm Inventory (50, 51) and the
Columbia-Suicide Severity Rating Scale (C-SSRS) (52). The DSHI
is a 17-item behaviourally based questionnaire that identifies the
manifestation of self-harm without conscious suicidal intent.
Respondents answer whether or not they engaged in specific acts
(dichotomous answer), by providing also frequency and time of
onset. DSHI displays a Cronbach’s alpha of 0.82, indicating high
internal consistency. The DSHI showed adequate test-retest reliability
over a period ranging from 2 to 4 weeks (50, 51). The C-SSRS is a
clinician-administered questionnaire assessing suicidal risk, by
evaluating both suicidal ideation and behaviour. The SA subscale is
rated on a nominal scale that includes actual, aborted, and
interrupted attempts, preparatory behaviours, nonsuicidal self-
injurious behaviour (52).

Moreover, a set of assessment tools to investigate clinical and
psychological dimensions were administered to all participants (listed
below). All scales and questionnaires, even if self-administered, were
compiled in the presence of healthcare personnel, in order to favour
full engagement of the patients in the task.

Reading the Mind in the Eyes Test (RMET), used to assess
affective ToM, is a 36- item that presents participants with
photographs of a set of eyes and asks them to identify the
emotion displayed from 4 choices. Total score ranges from 0 to
36, where a typical score is in the range 22-30 and < 22 indicates
difficulties in emotion recognition. The validation study on the
Italian version herein adopted confirmed internal consistency with
a Cronbach’s o of 0.605 (53, 54).

Difficulties in Emotion Regulation Strategies (DERS) is a
widely-used measure to assess difficulties in emotion regulation. It
consists of 36 self-report items on a 5-point Likert scale, with
responses from 1 to 5, ranging from “almost never” to “almost
always”. Total scores range from 36 to 180, with higher scores
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suggesting greater problems with emotion regulation. The Italian
version adopted in this study identifies the following subscales:
Non-acceptance of emotional responses (Non-Acceptance),
Difficulty engaging in distracting behaviours (Distracting),
Impulse control difficulties (Impulse), Lack of emotional
awareness (Awareness), Limited access to emotion regulation
strategies (Strategies), Lack of emotional clarity (Clarity). The
total score displays a high internal consistency (o = 0.90), as well
each subscale presenting a Cronbach’s o ranging from 0.74 to 0.88
(55, 56).

Anger Rumination Scale (ARS) assesses the tendency to focus
attention on angry moods, on current anger-provoking situations
and recall past anger episodes. The Italian version we adopted
consists of a 13-item self-report tool rated on a 4-point Likert scale
ranging from 1 to 4 (“almost never” to “almost always”). Total
scores range from 13 to 52, with higher scores indicating higher
tendency to dwell in anger rumination. An excellent internal
consistency (o = 0.93) and a 1-month test-retest reliability of 0.77
was reported (57, 58).

Level Of Self-Criticism Scale (LOSCS) measures two
dimensions of self-criticism: Comparative Self-Criticism (CSC)
and Internalised Self-Criticism (ISC). The Italian version used in
our study consists of a 22-item self-report questionnaire scored over
a Likert scale from 1 (“not at all”) to 7 (“very well”). Total scores
range from 22 to 154, with higher scores linked to higher self-
criticism. A good internal consistency was reported for both CSC
(oe = 0.81) and ISC (ot = 0.87) (59, 60).

Dissociative Experiences Scale (DES-II) is a 28-item, self-report
measure of the frequency of dissociative experiences such as
derealisation, depersonalisation, absorption and amnesia. Total
scores range from 0 to 100, where high levels of dissociation are
indicated by scores of 30 or more. A high internal consistency
(o0 = 0.94) was reported for the Italian version (61).

Toronto Alexithymia Scale (TAS-20) measures difficulty in
identifying and describing emotions. It is a 20-item, self-
administered questionnaire, scored 1 to 5, that comprises three
scales: Difficulty Identifying Feelings (DIF), Difficulty Describing
Feelings (DDF), and Externally Oriented Thinking (EOT). Total
score < 49 is negative for alexithymia, 50-60 equals to undetermined
results whereas > 61 indicates the presence of alexithymia. The
Italian version reported a satisfactory Cronbach’s o in community
(0.75) and clinical population (0.82) (62, 63).

2.3 Statistical analysis

Participants were divided in four groups, according to DSHI
and C-SSRS: a) subjects manifesting NSSI without previous history
of SA (NSSInotSA); b) subjects manifesting both phenomena
(NSSIplusSA); ¢) subjects manifesting SA without history of NSSI
(SAonly); d) subjects without a history of NSSI nor SA
(notNSSInorSA, acting as clinical control group). Subjects with
NSSI were identified when a yearly frequency of NSSI > 5 events/
year was reported at the DSHI. Subjects with SA were identified as
those whose total sum of the C-SSRS Suicidal behaviours subscale
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items “Total # of Attempts” and “Total # of interrupted” amounted
at more than 1 attempt (Total# > 1). Descriptive statistics were
expressed as mean and standard deviation (SD) for the quantitative
variables, after confirming normality of their distribution through
Shapiro-Wilk test. Qualitative variables were presented in absolute
frequency (n) and percentage (%). Association between qualitative
variables and the distribution of the four groups under study were
tested through y2-tests. One-way analysis of variance (ANOVA)
was performed to compare all continuous variables across the four
groups and, whenever a statistically significant group effect was
observed, differences between groups were further investigated
through pairwise t-tests with pooled SD. P-values for pairwise t-
tests were adjusted through the Benjamini & Hochberg method for
p-value correction (64). Finally, quantitative variables showing
group effect were tested for possible association with all others in
respect to NSSI group differentiation through multiple linear
regression models with two predictor variables, one of which was
always the factor defining the belonging to either NSSInotSA or
NSSIplusSA. All statistical analyses were performed using R
Statistical Software (Version 4.3.3, R Core Team 2024).

3 Results

3.1 Socio-demographic and clinical
features of the sample

All socio-demographic characteristics are summarised in
Table 1. A total of 72 adolescents and young adults were
consecutively assessed during the timeframe September 2020-
December 2023. Most of the sample consisted of females (81.9%),
without any significant difference across four groups (p=0.2587).
The mean age was 17.7 years (SD=2.4), without significant
differences across four groups (p=0.3971). y2-test for the

TABLE 1 Socio-demographic features of the sample.

nonNSSInorSA

10.3389/fpsyt.2024.1403038

inpatient/outpatient categories confirmed that patients with SA
were more likely to have accessed our clinic through
hospitalisation rather than outpatient treatment (p=0.0019).
Among the studied sample, the most represented primary
diagnosis was Bipolar Disorder (26.4%), followed by Personality
Disorder (22.2%) and Depressive Disorder (19,4%), with Mood
Disorders comprehensively amounting to more than 45% of the
entire sample.

The x2-test test revealed significant differences among the 4
groups regarding frequencies of primary diagnosis (p=0.0043). In
particular, NSSInotSA patients showed a higher-than-expected
frequency of Eating Disorder diagnosis than all other groups,
whereas Depressive Disorder was underrepresented for this group
of patients. Moreover, the notNSSInorSA subjects were more likely
to be diagnosed with OCD, and less likely to present Bipolar
Disorder than all others. According to DSHI, the NSSInotSA
group significantly showed an earlier age of appearance of self-
harming behaviours compared to NSSIplusSA (p=0.0275).

3.2 Psychopathological features
of participants

ANOVA revealed a group effect for multiple of the analysed
scales and subscales, as reported in Table 2. Pairwise t-tests were
thus performed to verify statistical differences among pairs of the
groups under study (Table 3).

Interestingly, NSSIplusSA patients displayed higher RMET
scores than both the NSSInotSA and SAonly groups (respectively,
p=0.0016 and p=0.0198), while SAonly patients showed lower
RMET scores compared to the control group (p=0.0214).

DERS total scores were significantly higher in both NSSInotSA
(p=0.0190) and NSSIplusSA (p=0.0250) compared to the control
group, with a similar trend for the DERS Impulse subscale

NSSInotSA  NSSIplusSA SAonly TOTAL TEST

p-value
TOTAL 21 21 20 10 72
Number (%) (29.2%) (29.2%) (27.8%) (13.9%)
AGE 18.29 17.33 17.25 18.30 17.72 0.3971
Mean (SD) (2.72) (2.46) (1.68) (2.91) (2.42)
YEARS OF EDUCATION 11.71 10.90 11.25 12.20 11.42 0.3673
Mean (SD) (2.28) (1.55) (2.36) (2.10) (2.09)
CAUCASIAN 20 20 17 8 65 0.3545
Frequency (%) (95.2%) (95.2%) (85.0%) (80.0%) (90.3%)
t AFRICAN 0 1 2 0 3
o Frequency (%) (0%) (4.8%) (10.0%) (0%) (4.2%)
4
£ SOUTH-AMERICAN 0 0 1 1 2
w Frequency (%) (0%) (0%) (5.0%) (10.0%) (2.8%)
ASIAN 1 0 0 1 2
Frequency (%) (4.8%) (0%) (0%) (10.0%) (2.8%)
(Continued)
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TABLE 1 Continued

nonNSSInorSA  NSSInotSA  NSSIplusSA  SAonly TOTAL TEST

p-value
o« FEMALE 15 18 16 10 59 0.2587
i Frequency (%) (71.4%) (85.7%) (80.0%) (100.0%) (81.9%)
4
& MALE 6 3 4 0 13
Frequency (%) (28.6%) (14.3%) (20.0%) (0%) (18.1%)
STUDENT 17 19 17 9 62 0.6787
% Frequency (%) (81.0%) (90.5%) (85.0%) (90.0%) (86.1%)
=
g WORKER 1 0 2 0 3
8 Frequency (%) (4.8%) (0%) (10.0%) (0%) (4.2%)
[8]
o UNEMPLOYED 3 2 1 1 7
Frequency (%) (14.3%) (9.5%) (5.0%) (10.0%) (9.7%)
WITH FAMILY OF 19 18 19 10 66 0.6536
ORIGIN (90.5%) (85.7%) (95.0%) (100.0%) (91.7%)
- Frequency (%)
2
P ALONE 2 1 0 0 3
",_, Frequency (%) (9.5%) (4.8%) (0%) (0%) (4.2%)
(O]
E WITH A PARTNER 0 1 0 0 1
= Frequency (%) (0%) (4.8%) (0%) (0%) (1.4%)
FOSTER CARE 0 1 1 0 2
Frequency (%) (0%) (4.8%) (5.0%) (0%) (2.8%)
g LIVING TOGETHER 17 14 13 6 50 0.3312
E Frequency (%) (81.0%) (66.7%) (65.0%) (60.0%) (69.4%)
[
] SEPARATED/ 2 6 7 4 19
E DIVORCED (9.5%) (28.6%) (35.0%) (40.0%) (26.4%)
E Frequency (%)
=
3 WIDOWED 2 1 0 0 3
E Number (%) (9.5%) (4.8%) (0%) (0%) (4.2%)
E
o
INPATIENT 7 12 15 10 44 0.0019
E Number (%) (33.3%) (57.1%) (75.0%) (100.0%) (61.1%)
t OUTPATIENT 14 9 5 0 28
Number (%) (66.7%) (42.9%) (25.0%) (0%) (38.9%)
NONE 1 0 1 0 2 0.0043
Number (%) (4.8%) (0%) (5.0%) (0%) (2.8%)
PSYCHOTIC 0 0 1 0 1
Number (%) (0%) (0%) (5.0%) (0%) (1.4%)
BIPOLAR 2 6 8 3 19
Number (%) (9.5%) (28.6%) (40.0%) (30.0%) (26.4%)
(2] DEPRESSIVE 6 1 5 2 14
3 Number (%) (28.6%) (4.8%) (25.0%) (20.0%) (19.4%)
4
[O]
< ANXIETY 2 1 0 0 3
o Number (%) (9.5%) (4.8%) (0%) (0%) (4.2%)
OCD 6 0 0 0 6
Number (%) (28.6%) (0%) (0%) (0%) (8.3%)
PTSD 2 1 1 2 6
Number (%) (9.5%) (4.8%) (5.0%) (20.0%) (8.3%)
EATING DISORDER 0 5 0 0 5
Number (%) (0%) (23.8%) (0%) (0%) (6.9%)

(Continued)
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TABLE 1 Continued

nonNSSInorSA  NSSInotSA  NSSIplusSA  SAonly TOTAL TEST

p-value
PERSONALITY 2 7 4 3 16
DISORDER (9.5%) (33.3%) (20.0%) (30.0%) (22.2%)
Number (%)
NONE 9 10 11 5 35 0.5788
Number (%) (42.9%) (47.6%) (55.5%) (50.0%) (48.6%)
PSYCHOTIC 0 0 2 0 2
Number (%) (0%) (0%) (10.0%) (0%) (2.8%)
- BIPOLAR 2 0 1 0 3
uj Number (%) (9.5%) (0%) (5.0%) (0%) (4.2%)
2
2 DEPRESSIVE 1 5 2 2 10
E Number (%) (4.8%) (23.8%) (10.0%) (20.0%) (13.9%)
£ ANXIETY 3 1 0 1 5
% Number (%) (14.3%) (4.8%) (0%) (10.0%) (6.9%)
o
% ocD 1 0 0 0 1
g Number (%) (4.8%) (0%) (0%) (0%) (1.4%)
>
g PTSD 0 1 0 0 1
= Number (%) (0%) (4.8%) (0%) (0%) (1.4%)
I
> EATING DISORDER 2 1 0 0 3
<§: Number (%) (9.5%) (4.8%) (0%) (0%) (4.2%)
[
SUBSTANCE USE 0 1 2 1 4
DISORDER (0%) (4.8%) (10.0%) (10.0%) (5.6%)
Number (%)
PERSONALITY 3 2 2 1 8
DISORDER (14.3%) (9.5%) (10.0%) (10.0%) (11.1%)
Number (%)

In bold significant p-values.

TABLE 2 Psychometric features of the sample and across all four groups.

VARIABLE nonNSSInorSA NSSInotSA NSSIplusSA SAonly Total ANOVA p-value
Mean 23.62 2243 25.05 20.60 2325
RMET 0.0016
SD 337 2.66 3.14 2.46 3.27
Mean 39.67 56.76 49.00 52.70 49.06
LOSCS-ISC 0.0008
SD 14.03 10.47 14.35 13.22 14.46
Mean 44.48 62.52 53.70 50.10 53.08
LOSCS-CSC 0.0005
SD 14.53 832 15.53 13.30 14.68
Mean 84.14 117.86 104.05 102.80 102.10
LOSCS 0.0004
SD 27.40 17.34 26.77 24.06 27.04
Mean 27.67 38.86 34.40 34.80 33.79
ARS 0.0018
SD 8.81 7.30 9.41 11.39 9.79
Mean 2357 4376 36.30 47.70 3635
DES-II 0.0053
SD 17.62 16.97 21.50 29.81 22.08
Mean 21.76 2333 25.60 21.40 2324
TAS-20 - DIF 0.1670
SD 6.61 6.51 432 6.79 6.15

(Continued)
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TABLE 2 Continued

VARIABLE nonNSSIinorSA NSSInotSA NSSIplusSA SAonly Total ANOVA p-value
Mean 16.48 17.48 18.20 18.80 17.57
TAS-20 - DDF 0.3035
SD 3.91 3.47 3.85 2.57 3.63
Mean 20.43 21.67 23.05 21.70 21.69
TAS-20 - EOT 0.3193
SD 4.06 4.40 513 3.68 4.46
Mean 58.05 62.19 67.80 62.80 62.63
TAS-20 Total 0.0191
SD 9.37 9.76 9.60 9.80 10.11
Mean 15.86 21.33 20.60 16.60 18.88
DERS - Non-Acceptance 0.0423
SD 6.21 7.09 7.21 8.28 7.33
Mean 16.52 21.81 19.90 16.40 18.99
DERS - Distracting 0.0027
SD 557 4.06 4.29 6.24 535
Mean 15.95 22.90 22.00 17.90 19.93
DERS - Impulse 0.0075
SD 7.42 6.56 6.42 8.39 7.53
Mean 17.24 18.95 18.35 16.70 17.97
DERS - Awareness 0.5733
SD 4.94 5.07 4.85 538 4.98
Mean 25.29 29.90 30.80 26.00 28.26
DERS - Strategies 0.0671
SD 6.65 7.00 7.06 10.68 7.75
Mean 7.57 9.90 9.60 8.90 9.00
DERS - Clarity 0.0784
SD 2.91 2.95 3.25 3.35 3.17
Mean 107.52 134.10 131.35 111.30 122.42
DERS Total 0.0070
SD 25.08 26.59 24.85 40.97 30.00

NSSI, non-suicidal self-injury; SA, suicidal attempts; RMET, Reading the Mind in the Eyes Test; LOSCS, Level Of Self-Criticism Scale; ISC, Internalised Self-Criticism; CSC, Comparative Self-
Criticism; ARS, Anger Rumination Scale; DES-II, Dissociative Experiences Scale-II; TAS-20, Toronto Alexithymia Scale-20 items; DERS, Difficulties in Emotion Regulation Strategies. In bold
significant p-values.

(p=0.0130 and p=0.0230 respectively). The DERS Distracting the p-value between the two NSSI groups for this subscale is barely
subscale showed significantly higher scores only in the above statistical significance (p=0.0532). The LOSCS scale itself
NSSInonSA group compared to the control group (p=0.0053) and  evidenced higher values for both NSSI groups in respect to the
SAonly (p=0.0170). control one (p=0.0002 and p=0.0315), whereas the ISC subscale

ARS scores reported a significant difference between NSSInotSA  reported all clinical groups with higher scores than the controls
and nonNSSInorSA (p=0.0008), with the former showing  (p=0.0004 for NSSInonSA, p=0.0508 for NSSIplusSA, p=0.0347
higher scores. for SAonly).

A similar trend emerged regarding the CSC subscale of LOSCS, Regarding exploratory variables, significantly higher DES-II
with the NSSInotSA group presenting higher scores compared to  scores were found in both NSSInotSA (p=0.0097) and SAonly
notNSSInorSA (p=0.0002) and SAonly (p=0.0498). Interestingly,  groups (p=0.0097), compared to the control group. Higher TAS-

TABLE 3 Pairwise t-tests results showing significant differences of test results among the four groups.

NSSIplusSA NSSIplusSA NSSIplusSA NSSInotSA NSSInotSA SAonly
notNSSInorSA NSSInotSA SAonly notNSSInorSA SAonly notNSSInorSA
RMET 0.1568 0.0198 0.0016 02019 0.1568 0.0214
DERS 0.0250 0.7550 0.1040 0.0190 0.7600 0.7550
DERS - Non-Acceptance 0.1050 0.7850 02220 0.0850 0.1700 0.7850
DERS - Distracting 0.0634 02629 0.1065 0.0053 0.0170 0.9480
(Continued)
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TABLE 3 Continued

10.3389/fpsyt.2024.1403038

NSSIplusSA NSSiplusSA NSSiplusSA NSSInotSA NSSInotSA SAonly

notNSSInorSA NSSInotSA SAonly notNSSInorSA SAonly notNSSInorSA
DERS - Strategies 0.1300 0.8100 02100 0.1500 0.8100 02700
DERS - Impulse 0.0230 0.6820 02070 0.0130 0.1380 0.5690
DERS - Clarity 0.1200 0.7500 0.6700 0.1000 0.6000 0.5300
ARS 0.0569 0.1744 0.9086 0.0008 0.1744 0.0844
LOSCS 0.0315 0.1085 0.8943 0.0002 0.1322 0.0977
LOSCS-ISC 0.0508 0.0924 0.4673 0.0004 0.4673 0.0347
LOSCS-CSC 0.0532. 0.0532. 0.4825 0.0002 0.04980 03241
DES-II 0.1032 02994 02352 0.0097 0.6197 0.0097
TAS-20 0.0110 0.1980 02430 02430 02430 02430

NSSI, non-suicidal self-injury; SA, suicidal attempts; RMET, Reading the Mind in the Eyes Test; DERS, Difficulties in Emotion Regulation Strategies; ARS, Anger Rumination Scale; LOSCS, Level
Of Self-Criticism Scale; ISC, Internalised Self-Criticism; CSC, Comparative Self-Criticism; DES-II, Dissociative Experiences Scale-II; TAS-20, Toronto Alexithymia Scale-20 items. In bold

significant p-values.

20 total scores were observed in NSSIplusSA compared to the
control group (p=0.0110).

Multiple regression models were run to differentiate NSSInotSA
and NSSIplusSA considering multiple variables (Table 4). Those
that had a significant general p-value (pG, thus being good
representation of the data), as well as statistically significant p-
values for association between the two variables taken into account

(pA) and for the differentiation between the NSSInonSA and
NSSIplusSA groups (pD) are the following: a) LOSCS - CSC
associated with TAS-20//DDF (pC=0.0138, pD=0.0105,
pG=0.0043); b) LOSCS - CSC associated with DERS (pC=0.0004,
pD=0.0188, pG=0.0002); c) TAS-20 associated with DERS (pC=2",
pD=0.0137, pG=27); d) RMET associated with LOSCS - CSC
(pC=0.0802, pD=0.0016, pG=0.0053).

TABLE 4 Multivariate Regression models statistically significative for differentiation between NSSInonSA and NSSIplusSA.

Variables Estimate SE t F p
Intercept 39.7114 9.1890 43220 0.0001
TAS-20-DDF 13053 0.5056 2.5820 0.0138
LOSCS-CSC
Groups -9.7686 3.6293 -2.6920 0.0105
Model 6.318 0.0043
intercept 28.0051 9.1147 3.0730 0.0039
DERS 0.25742 0.0658 3.9150 0.0004
LOSCS-CSC
Groups -8.1171 3.3096 - 24530 0.0189
Model 11.2300 0.0002
intercept 31.1238 6.6572 4.6750 3.64°
DERS 0.2317 0.0480 4.8240 23%
TAS-20
Groups 6.24553 2.4173 2.5840 0.0137
Model 14.3400 2237
intercept 18.3244 2.3651 7.748 2.45°
LOSCS-CSC 0.0656 0.0365 1.7970 0.0802
RMET
Groups 3.200 0.9384 3411 0.0016
Model 6.0380 0.0053

NSSI, non-suicidal self-injury; SA, suicidal attempts; RMET, Reading the Mind in the Eyes Test; DERS, Difficulties in Emotion Regulation Strategies; LOSCS, Level Of Self-Criticism Scale; CSC,
Comparative Self-Criticism; DES-II, Dissociative Experiences Scale-II; TAS-20, Toronto Alexithymia Scale-20 items. In bold significant p-values.
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4 Discussion

The current study aims to identify a set of psychopathological
dimensions between young subjects who manifest only NSSI versus
those who display both NSSI and SA, to investigate which
vulnerability factors could help stratifying the population of NSSI
youths with respect to the risk of presentation of suicidal acts. Our
primary objective was to investigate the association between the
affective component of ToM and suicidality in a sample presenting
NSSI or not. Our findings revealed that NSSIplusSA patients
displayed statistically significant higher RMET scores compared
to both the NSSInotSA and SAonly groups, while the SAonly group
displayed lower scores when compared to the control group. These
preliminary findings could potentially suggest that a higher affective
ToM may share a distinct, significant relation with suicidality
within youth NSSI. Indeed, one could argue that ToM could
display different patterns across the lifespan (65) and even more
so during adolescence: core features of ToM continue to develop as
youngsters are faced with increasingly complex social situations
amidst their brain development. Thus, in this paper we hypothesise
that a hypertrophic ToM should be further explored as an age-
specific marker of suicidality shift within NSSI youths: those with an
hypermentalising asset tend to over-interpret information from
their social environment about others’ mental states (66, 67). A
higher ToM could be maladaptive for interpersonal functioning as it
may lead NSSI youths to potentially mistakenly interpret rejection,
abandonment or criticism, exacerbating beliefs of burdensomeness
and/or lack of connectedness. This could contribute to excessive
interpersonal reactivity and social distress, which in turn could
determine the transition to suicidal acts. Our findings were also
supported by a previous study (68). Interestingly, lower scores at
RMET seem to characterise the SAonly group in our sample. This
data is coherent with previous literature (36) that suggested how
inaccurate mentalising patterns such as lack in others’ emotion
recognition seems to be associated with suicidal behaviours. This
possibly suggests the presence of different triggering mechanisms
and/or underpinned afflictions determining SA in youths with or
without NSSIL.

A recent meta-analytic work comparing subjects with eating
disorders (ED) and NSSI with both a clinical and a healthy control
group, found a higher NSSI prevalence in ED subjects, without
identifying any significant group-differences on SA (69). Despite
our small sample, our findings also partially confirmed this meta-
analysis, even though we found a higher comorbid ED diagnosis
only in NSSInotSA but not in the NSSIplusSA group. Our results
could suggest the possible presence of different subtypes of
NSSInjurers, where self-harm as whole could hold a separate
meaning and as such it could imply a different likelihood of SA
co-occurrence or development. Indeed, these findings should need
further replication studies.

Regarding the potential discrimination through dysfunctional
coping patterns between the two NSSI groups, our findings did not
find any relevant differences in emotional dysregulation dimension.
Both NSSInotSA and NSSIplusSA showed significantly higher
DERS scores compared to the control group, which is consistent
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with previous published literature. An association between NSSI
and emotion regulation difficulties has been clearly confirmed (40),
with NSSI being historically identified as a possible maladaptive
strategy to modulate intense emotional reactions (70). Studies on
SA and emotion dysregulation, instead, showed contrasting findings
(41, 71, 72). Similarly, significant differences regarding the anger-
type rumination dimension were not observed, as it resulted
significantly higher in all three clinical groups. These findings are
consistent with previous literature which supported the presence of
a predominant ruminative thought pattern within both NSSI and
SA, with self-injury acting as a maladaptive strategy to discontinue
highly intensive ruminative cycles (73, 74), particularly in more
potentially harmful or dreadful SA (42, 75, 76). Furthermore,
interesting findings were observed in the self-criticism dimension,
which could partially be associated with those derived by our
primary outcome. Although our results observed significantly
higher LOSCS scores for both NSSI groups compared to the
control group, when we investigated the CSC subscale we found
significantly higher scores within NSSInotSA and a subthreshold
trend discriminating between two NSSI groups is observed. Indeed,
aberrant self-criticism has been described as a facilitator for the
development of NSSI and SA (15, 43) as NSSI may represent a sort
of self-punishment in response to worthlessness ideation (77, 78),
whereas specific types of self-criticism, such as the feeling of an
inadequate self with tendency to perfectionism, have been found to
increase likelihood of suicidality, both in adult and
adolescent samples.

Furthermore, findings relative to exploratory variables warrant
for further investigation of dissociative symptomatology. Previous
literature already documented the role of dissociative
symptomatology in youths with history of NSSI and SA (31, 79),
but no discrimination between the NSSI groups (NSSInotSA and
NSSIplusSA) was ever suggested. It was proposed that NSSI could
act as an “anti-dissociative” (80), while other researchers suggested
the presence of a dissociative subtype of NSSI in which self-harm
could have a “pro-dissociative function”, as physical pain could
facilitate emotional and mental distress anaesthesia (81).
Interestingly, the latter has been associated with a shorter shift
towards SA (82) and dissociation was suggested as SA facilitator, as
it could favour numbness to physical pain and disconnection from
one’s body (83), a theory that has been also explored by a study
using virtual reality (84). Our findings described significant higher
DES-II scores in NSSInotSA and SAonly groups compared to the
control group, whereas the NSSIplusSA group showed lower scores,
hence suggesting a potential ‘protective’ role of dissociation
regarding the presentation of SA among NSSI individuals
exclusively. Thus, we suggest that a subtype of NSSI youths at
higher risk of suicidality could be identified depending on
dissociative dimension.

Overall, despite our exploratory pilot study shedding light on
interesting findings, several limitations to the current work should
be properly addressed. Firstly, the cross-sectional design precludes
causal inferences between ToM and suicidality risk in youth NSSI.
Secondly, the relatively small sample prevented us from comparing
subgroups and may have invalidated statistical significance where
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we clearly found a subthreshold trend discriminating between two
NSSI groups. Numerosity is particularly relevant in this study as the
sample has been divided in 4 groups, thus increasing it could help
clarify some borderline situations and reduce statistical error.
Moreover, our study did not investigate possible ToM variations
determined by age, symptomatology, nor severity of illness.
Ultimately, we relied on RMET to preliminarily explore potential
variations of ToM: psychometric properties of the test have been
recently debated (85), despite the Italian validation study
confirming its validity (54). Hence, these limitations contribute to
the aforementioned preliminary and pilot nature of the current
study, which should be further strengthened by recruiting a larger
sample size, including adult subjects, with longitudinal design and a
full set of rigorous social cognition assessment tools.

Overall, current findings provide significant implications for future
research directions, as well as for timely and target-specific clinical
intervention for suicidality risk in youth NSSI. Our primary outcome
suggested a role of affective component of ToM in suicidality
enactment among NSSI youths. This should be extensively
investigated in both clinical and neuroimaging studies, in addition to
emotional intelligence, empathy and cognitive components of ToM, to
define their role in interpersonal hyper-reactivity which could underpin
higher risk to act suicide. Finally, interventional studies should also
evaluate which social-cognitive interventions (such as mentalisation-
based therapies, cognitive behavioural therapy, etc.) (86, 87) could
effectively address this hypermentalising dimension in at-risk youths,
possibly aiming at the reduction of social sensitivity-induced distress
and implementation of more functional interpersonal strategies.

Data availability statement

The datasets presented in this article are not readily available
because of identifiable participants’ data. Requests to access the
datasets should be directed to Lorsolini@staff.univpm.it.

Ethics statement

The studies involving humans were approved by Local
Institutional Review Board. The studies were conducted in
accordance with the local legislation and institutional
requirements. Written informed consent for participation in this
study was provided by the participants’ legal guardians/next of kin.

References

1. Cha CB, Nock MK. “Suicidal and nonsuicidal self-injurious thoughts and
behaviors.” In: Mash EJ, Barkley RA, editors. Child psychopathology (3rd ed.). The
Guilford Press (2014). pp. 317-42.

2. Muehlenkamp JJ, Xhunga N, Brausch AM. Self-injury age of onset: A risk factor
for NSSI severity and suicidal behavior. Arch Suicide Res. (2018) 23:551-63.
doi: 10.1080/13811118.2018.1486252

3. De Luca L, Pastore M, Palladino BE, Reime B, Warth P, Menesini E. The
development of Non-Suicidal Self-Injury (NSSI) during adolescence: A systematic

Frontiers in Psychiatry

10

10.3389/fpsyt.2024.1403038

Author contributions

LO: Writing - review & editing, Writing - original draft,
Visualization, Validation, Supervision, Resources, Methodology,
Conceptualization. DC: Writing - original draft, Investigation,
Formal analysis, Data curation. AC: Writing - review & editing,
Investigation, Data curation. ER: Writing - review & editing,
Supervision, Investigation, Data curation. GL: Resources, Writing
- review & editing, Visualization. UV: Writing - review & editing,
Visualization, Validation, Supervision.

Funding

The author(s) declared that no financial support was received
for the research, authorship, and/or publication of this article.

Acknowledgments

We would like to acknowledge and thank all participants who
agreed to participate in the study.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

The author(s) declared that they were an editorial board
member of Frontiers, at the time of submission. This had no
impact on the peer review process and the final decision.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

review and Bayesian meta-analysis. ] Affect Disord. (2023) 339:648-59. doi: 10.1016/
j.jad.2023.07.091

4. Farkas BF, Takacs ZK, Kollarovics N, Balazs J. The prevalence of self-injury in
adolescence: a systematic review and meta-analysis. Eur Child Adolesc Psychiatry.
(2023). doi: 10.1007/s00787-023-02264-y

5. Vega D, Sintes A, Fernandez M, Punti J, Soler J, Santamarina P, et al. Review and
update on non-suicidal self-injury: who, how and why? Actas espanolas psiquiatria.
(2018) 46:146-55.

frontiersin.org


https://doi.org/10.1080/13811118.2018.1486252
https://doi.org/10.1016/j.jad.2023.07.091
https://doi.org/10.1016/j.jad.2023.07.091
https://doi.org/10.1007/s00787-023-02264-y
https://doi.org/10.3389/fpsyt.2024.1403038
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Orsolini et al.

6. Auerbach RP, Pagliaccio D, Allison GO, Alqueza KL, Alonso MF. Neural
correlates associated with suicide and nonsuicidal self-injury in youth. Biol
Psychiatry. (2021) 89:119-33. doi: 10.1016/j.biopsych.2020.06.002

7. Turner BJ, Austin SB, Chapman AL. Treating nonsuicidal self-injury: a systematic
review of psychological and pharmacological interventions. Can J Psychiatry Rev Can
psychiatrie. (2014) 59:576-85. doi: 10.1177/070674371405901103

8. Nock MK, Borges G, Bromet EJ, Cha CB, Kessler RC, Lee S. Suicide and suicidal
behavior. Epidemiol Rev. (2008) 30:133-54. doi: 10.1093/epirev/mxn002

9. Hughes JL, Horowitz LM, Ackerman JP, Adrian MC, Campo JV, Bridge JA.
Suicide in young people: screening, risk assessment, and intervention. BMJ. (2023) 381:
€070630. doi: 10.1136/bmj-2022-070630

10. Chen PJ, Mackes N, Sacchi C, Lawrence AJ, Ma X, Pollard R, et al. Parental
education and youth suicidal behaviours: a systematic review and meta-analysis.
Epidemiol Psychiatr Sci. (2022) 31:e19. doi: 10.1017/S204579602200004X

11. Lovero KL, Dos Santos PF, Come AX, Wainberg ML, Oquendo MA. Suicide in
global mental health. Curr Psychiatry Rep. (2023) 25:255-62. doi: 10.1007/s11920-023-
01423-x

12. Nock MK, Joiner TE Jr, Gordon KH, Lloyd-Richardson E, Prinstein MJ. Non-
suicidal self-injury among adolescents: diagnostic correlates and relation to suicide
attempts. Psychiatry Res. (2006) 144:65-72. doi: 10.1016/j.psychres.2006.05.010

13. Asarnow JR, Porta G, Spirito A, Emslie G, Clarke G, Wagner KD, et al. Suicide
attempts and nonsuicidal self-injury in the treatment of resistant depression in
adolescents: findings from the TORDIA study. ] Am Acad Child Adolesc Psychiatry.
(2011) 50:772-81. doi: 10.1016/j.jaac.2011.04.003

14. Chesin MS, Galfavy H, Sonmez CC, Wong A, Oquendo MA, Mann JJ, et al.
Nonsuicidal self-injury is predictive of suicide attempts among individuals with mood
disorders. Suicide life-threatening behavior. (2017) 47:567-79. doi: 10.1111/sltb.12331

15. Poudel A, Lamichhane A, Magar KR, Khanal GP. Non suicidal self injury and
suicidal behavior among adolescents: co-occurrence and associated risk factors. BMC
Psychiatry. (2022) 22:96. doi: 10.1186/s12888-022-03763-z

16. Hamza CA, Stewart SL, Willoughby T. Examining the link between nonsuicidal
self-injury and suicidal behavior: a review of the literature and an integrated model.
Clin Psychol review. (2012) 32:482-95. doi: 10.1016/j.cpr.2012.05.003

17. Halicka J, Szewczuk-Bogustawska M, Adamska A, Misiak B. Neurobiology of the
association between non-suicidal self-injury, suicidal behavior and emotional
intelligence: A review. Arch Psychiatry Psychother. (2020) 22:25-35. doi: 10.12740/
APP/117705

18. Andover MS, Gibb BE. Non-suicidal self-injury, attempted suicide, and suicidal
intent among psychiatric inpatients. Psychiatry Res. (2010) 178:101-5. doi: 10.1016/
j.psychres.2010.03.019

19. Anestis MD, Knorr AC, Tull MT, Lavender JM, Gratz KL. The importance of
high distress tolerance in the relationship between nonsuicidal self-injury and suicide
potential. Suicide life-threatening behavior. (2013) 43:663-75. doi: 10.1111/sltb.12048

20. Klonsky ED, Victor SE, Saffer BY. Nonsuicidal self-injury: what we know, and
what we need to know. Can ] Psychiatry Rev Can psychiatrie. (2014) 59:565-8.
doi: 10.1177/070674371405901101

21. Joiner T. Why people die by suicide. New York: Harvard University Press (2005).

22. Stanley B, Gameroff MJ, Michalsen V, Mann JJ. Are suicide attempters who self-
mutilate a unique population? Am ] Psychiatry. (2001) 158:427-32. doi: 10.1176/
appi.ajp.158.3.427

23. Cammisa L, Pacifici S, Fegatelli DA, Calderoni D, Fantini F, Ferrara M, et al.
Non-suicidal self-injury and suicide attempt: A continuum or separated identities? Eur
Psychiatry. (2021) 64:5174. doi: 10.1192/j.eurpsy.2021.463

24. Knorr AC, Ammerman BA, Hamilton AJ, McCloskey MS. Predicting status
along the continuum of suicidal thoughts and behavior among those with a history of
nonsuicidal self-injury. Psychiatry Res. (2019) 273:514-22. doi: 10.1016/
j.psychres.2019.01.067

25. Prinstein MJ. Introduction to the special section on suicide and nonsuicidal self-
injury: a review of unique challenges and important directions for self-injury science.
J consulting Clin Psychol. (2008) 76:1-8. doi: 10.1037/0022-006X.76.1.1

26. Guan K, Fox KR, Prinstein MJ. Nonsuicidal self-injury as a time-invariant
predictor of adolescent suicide ideation and attempts in a diverse community sample.
J consulting Clin Psychol. (2012) 80:842-9. doi: 10.1037/a0029429

27. Pompili M, Goracci A, Giordano G, Erbuto D, Girardi P, Klonsky ED, et al.
Relationship of non-suicidal self-injury and suicide attempt: a psychopathological
perspective. Psychopathology. (2915) 21:348-53.

28. Wolfe KL, Nakonezny PA, Owen V], Rial KV, Moorehead AP, Kennard BD,
et al. Hopelessness as a predictor of suicide ideation in depressed male and female
adolescent youth. Suicide life-threatening behavior. (2019) 49:253-63. doi: 10.1111/
sltb.12428

29. Orsolini L, Latini R, Pompili M, Serafini G, Volpe U, Vellante F, et al.
Understanding the complex of suicide in depression: from research to clinics.
Psychiatry Invest. (2020) 17:207-21. doi: 10.30773/pi.2019.0171

30. Faura-Garcia J, Calvete E, Orue I. Longitudinal associations between nonsuicidal
self-injury, depressive symptoms, hopelessness, and emotional dysregulation in
adolescents. Arch suicide research: Off ] Int Acad Suicide Res. (2023), 1-15.
doi: 10.1080/13811118.2023.2237075

Frontiers in Psychiatry

11

10.3389/fpsyt.2024.1403038

31. Calati R, Bensassi I, Courtet P. The link between dissociation and both suicide
attempts and non-suicidal self-injury: Meta-analyses. Psychiatry Res. (2017) 251:103-
14. doi: 10.1016/j.psychres.2017.01.035

32. Brokke SS, Landre NI, Haaland V@. Impulsivity and aggression in suicide
ideators and suicide attempters of high and low lethality. BMC Psychiatry. (2022)
22:753. doi: 10.1186/512888-022-04398-w

33. Cassels M, Neufeld S, van Harmelen AL, Goodyer I, Wilkinson P. Prospective
pathways from impulsivity to non-suicidal self-injury among youth. Arch suicide
research: Off J Int Acad Suicide Res. (2022) 26:534-47. doi: 10.1080/
13811118.2020.1811180

34. Bruno S, Anconetani G, Rogier G, Del Casale A, Pompili M, Velotti P.
Impulsivity traits and suicide related outcomes: A systematic review and meta-
analysis using the UPPS model. J Affect Disord. (2023) 339:571-83. doi: 10.1016/
jjad.2023.07.086

35. In-Albon T, Biirli M, Ruf C, Schmid M. Non-suicidal self-injury and emotion
regulation: a review on facial emotion recognition and facial mimicry. Child Adolesc
Psychiatry Ment Health. (2013) 7:5. doi: 10.1186/1753-2000-7-5

36. Ferrer I, Alacreu-Crespo A, Salvador A, Genty C, Dubois J, Sénéque M, et al. I
cannot read your eye expression: suicide attempters have difficulties in interpreting
complex social emotions. Front Psychiatry. (2020) 11:543889. doi: 10.3389/
fpsyt.2020.543889

37. De Berardis D, Fornaro M, Orsolini L, Valchera A, Carano A, Vellante F, et al.
Alexithymia and suicide risk in psychiatric disorders: A mini-review. Front Psychiatry.
(2017) 8:148. doi: 10.3389/fpsyt.2017.00148

38. Dong Z, Zhou ], Conti A, Westwood SJ, Fu X, Liu Q, et al. Association between
alexithymia and non-suicidal self-injury in psychiatric patients: the mediating role of
self-esteem and the moderating role of emotional intelligence. J Psychiatr Res. (2023)
162:57-64. doi: 10.1016/j.jpsychires.2023.04.006

39. Halicka J, Kiejna A. Non-suicidal self-injury (NSSI) and suicidal: Criteria
differentiation. Adv Clin Exp medicine: Off Organ Wroclaw Med University. (2018)
27:257-61. doi: 10.17219/acem/66353

40. WolffJC, Thompson E, Thomas SA, Nesi J, Bettis AH, Ransford B, et al. Emotion
dysregulation and non-suicidal self-injury: A systematic review and meta-analysis. Eur
psychiatry: ] Assoc Eur Psychiatrists. (2019) 59:25-36. doi: 10.1016/j.eurpsy.2019.03.004

41. de la Torre-Luque A, Essau CA, Lara E, Leal-Leturia I, Borges G. Childhood
emotional dysregulation paths for suicide-related behaviour engagement in
adolescence. Eur Child Adolesc Psychiatry. (2023) 32:2581-92. doi: 10.1007/s00787-
022-02111-6

42. Kazgan Kiligaslan A, Yildiz S, Kurt O, Atmaca M. Comparison of non-suicidal
self-injury and suicide attempts in relation to anger rumination. Alpha Psychiatry.
(2022) 23:82-8. doi: 10.5152/alphapsychiatry.2022.21620

43. Young HA, Davies ], Freegard G, Benton D. Nonsuicidal self-injury is associated
with attenuated interoceptive responses to self-critical rumination. Behav Ther. (2021)
52:1123-36. doi: 10.1016/j.beth.2021.02.010

44. Szanto K, Dombrovski AY, Sahakian BJ, Mulsant BH, Houck PR, Reynolds CF
3rd, et al. Social emotion recognition, social functioning, and attempted suicide in late-
life depression. Am J geriatric psychiatry: Off ] Am Assoc Geriatric Psychiatry. (2012)
20:257-65. doi: 10.1097/JGP.0b013e31820eealc

45. Tatnell R, Kelada L, Hasking P, Martin G. Longitudinal analysis of adolescent
NSSI: the role of intrapersonal and interpersonal factors. ] Abnormal Child Psychol.
(2014) 42:885-96. doi: 10.1007/s10802-013-9837-6

46. Nestor BA, Sutherland S. Theory of mind and suicidality: a meta-analysis. Arch
Suicide Res. (2021) 22:1-22. doi: 10.1080/13811118.2021.1939209

47. Ferguson FJ, Austin EJ. Associations of trait and ability emotional intelligence
with performance on Theory of Mind tasks in an adult sample. Pers Individ Differences.
(2010) 49:414-8. doi: 10.1016/j.paid.2010.04.009

48. Megias-Robles A, Gutiérrez-Cobo MJ, Cabello R, Gomez-Leal R, Baron-Cohen
S, Fernandez-Berrocal P. The ‘Reading the mind in the Eyes’ test and emotional
intelligence. R Soc Open science. (2020) 7:201305. doi: 10.1098/rs0s.201305

49. WHO. DSM-V: american psychiatric association. Diagnostic and statistical
manual of. Mental disorders. 5th edn. APA (2013).

50. Gratz KL. Measurement of deliberate self-harm: Preliminary data on the
Deliberate Self-Harm Inventory. J Psychopathol Behav Assessment. (2001) 23:253-63.
doi: 10.1023/A:1012779403943

51. Rossi Monti M, D’Agostino A. Il Deliberate Self-Harm Inventory (DSHI):

validazione linguistico-culturale della versione italiana. Psichiatria e Psicoterapia.
(2010) 29:47-53.

52. Posner K, Brown GK, Stanley B, Brent DA, Yershova KV, Oquendo MA, et al.
The Columbia-Suicide Severity Rating Scale: initial validity and internal consistency
findings from three multisite studies with adolescents and adults. Am ] Psychiatry.
(2011) 168:1266-77. doi: 10.1176/appi.ajp.2011.10111704

53. Baron-Cohen S, Wheelwright S, Hill J, Raste Y, Plumb I. The “Reading the Mind
in the Eyes” Test revised version: a study with normal adults, and adults with Asperger
syndrome or high-functioning autism. J Child Psychol psychiatry Allied disciplines.
(2001) 42:241-51. doi: 10.1017/S0021963001006643

54. Vellante M, Baron-Cohen S, Melis M, Marrone M, Petretto DR, Masala C, et al.
The “Reading the Mind in the Eyes” test: systematic review of psychometric properties

frontiersin.org


https://doi.org/10.1016/j.biopsych.2020.06.002
https://doi.org/10.1177/070674371405901103
https://doi.org/10.1093/epirev/mxn002
https://doi.org/10.1136/bmj-2022-070630
https://doi.org/10.1017/S204579602200004X
https://doi.org/10.1007/s11920-023-01423-x
https://doi.org/10.1007/s11920-023-01423-x
https://doi.org/10.1016/j.psychres.2006.05.010
https://doi.org/10.1016/j.jaac.2011.04.003
https://doi.org/10.1111/sltb.12331
https://doi.org/10.1186/s12888-022-03763-z
https://doi.org/10.1016/j.cpr.2012.05.003
https://doi.org/10.12740/APP/117705
https://doi.org/10.12740/APP/117705
https://doi.org/10.1016/j.psychres.2010.03.019
https://doi.org/10.1016/j.psychres.2010.03.019
https://doi.org/10.1111/sltb.12048
https://doi.org/10.1177/070674371405901101
https://doi.org/10.1176/appi.ajp.158.3.427
https://doi.org/10.1176/appi.ajp.158.3.427
https://doi.org/10.1192/j.eurpsy.2021.463
https://doi.org/10.1016/j.psychres.2019.01.067
https://doi.org/10.1016/j.psychres.2019.01.067
https://doi.org/10.1037/0022-006X.76.1.1
https://doi.org/10.1037/a0029429
https://doi.org/10.1111/sltb.12428
https://doi.org/10.1111/sltb.12428
https://doi.org/10.30773/pi.2019.0171
https://doi.org/10.1080/13811118.2023.2237075
https://doi.org/10.1016/j.psychres.2017.01.035
https://doi.org/10.1186/s12888-022-04398-w
https://doi.org/10.1080/13811118.2020.1811180
https://doi.org/10.1080/13811118.2020.1811180
https://doi.org/10.1016/j.jad.2023.07.086
https://doi.org/10.1016/j.jad.2023.07.086
https://doi.org/10.1186/1753-2000-7-5
https://doi.org/10.3389/fpsyt.2020.543889
https://doi.org/10.3389/fpsyt.2020.543889
https://doi.org/10.3389/fpsyt.2017.00148
https://doi.org/10.1016/j.jpsychires.2023.04.006
https://doi.org/10.17219/acem/66353
https://doi.org/10.1016/j.eurpsy.2019.03.004
https://doi.org/10.1007/s00787-022-02111-6
https://doi.org/10.1007/s00787-022-02111-6
https://doi.org/10.5152/alphapsychiatry.2022.21620
https://doi.org/10.1016/j.beth.2021.02.010
https://doi.org/10.1097/JGP.0b013e31820eea0c
https://doi.org/10.1007/s10802-013-9837-6
https://doi.org/10.1080/13811118.2021.1939209
https://doi.org/10.1016/j.paid.2010.04.009
https://doi.org/10.1098/rsos.201305
https://doi.org/10.1023/A:1012779403943
https://doi.org/10.1176/appi.ajp.2011.10111704
https://doi.org/10.1017/S0021963001006643
https://doi.org/10.3389/fpsyt.2024.1403038
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Orsolini et al.

and a validation study in Italy. Cogn neuropsychiatry. (2013) 18:326-54. doi: 10.1080/
13546805.2012.721728

55. Sighinolfi C, Norcini Pala A, Chiri LR, Marchetti I, Sica C. Difficulties in
Emotion Regulation (DERS): traduzione e adattamento italiano. Psicoterapia
Cognitiva Comportamentale. (2010) 16:141-70.

56. Gratz KL, Roemer L. Multidimensional assessment of emotion regulation and
dysregulation: Development, factor structure, and initial validation of the difficulties in
emotion regulation scale. | Psychopathol Behav Assessment. (2004) 26:41-54.
doi: 10.1023/B:JOBA.0000007455.08539.94

57. Sukhodolsky DG, Golub A, Cromwell EN. Development and validation of the
anger rumination scale. Pers Individ Differences. (2001) 31:689-700. doi: 10.1016/
S0191-8869(00)00171-9

58. Baldetti M, Bartolozzi C, Fiore F. La validazione italiana dell’Anger Rumination
Scale. Lavoro presentato al IV Forum sulla formazione in psicoterapia. Ottobre. (2001),
14-6.

59. Thompson R, Zuroff DC. The Levels of Self-Criticism Scale: comparative self-
criticism and internalized self-criticism. Pers Individ Differences. (2004) 36:419-30.
doi: 10.1016/S0191-8869(03)00106-5

60. Manfredi C, Caselli G, Pescini F, Rossi M, Rebecchi D, Ruggiero GM, et al.
Parental criticism, self-criticism and their relation to depressive mood: an exploratory
study among a non-clinical population. Res Psychother-Psych. (2016) 19. doi: 10.4081/
ripppo.2016.178

61. Schimmenti A. Dissociative experiences and dissociative minds: Exploring a
nomological network of dissociative functioning. J Trauma dissociation: Off J Int Soc
Study Dissociation (ISSD). (2016) 17:338-61. doi: 10.1080/15299732.2015.1108948

62. Bagby RM, Parker JD, Taylor GJ. The twenty-item Toronto Alexithymia Scale-I.
Item selection and cross-validation of the factor structure. J psychosomatic Res. (1994)
38:23-32. doi: 10.1016/0022-3999(94)90005-1

63. Bressi C, Taylor G, Parker J, Bressi S, Brambilla V, Aguglia E, et al. Cross
validation of the factor structure of the 20-item Toronto Alexithymia Scale: an Italian
multicenter study. ] psychosomatic Res. (1996) 41:551-9. doi: 10.1016/50022-3999(96)
00228-0

64. Benjamini Y, Hochberg Y. Controlling the false discovery rate: A practical and
powerful approach to multiple testing. J R Stat Society. (1995) 57:289-300. doi: 10.1111/
j.2517-6161.1995.tb02031.x

65. Serafin M, Surian L. II Test degli Occhi: uno strumento per valutare la “teoria
della mente”. Giornale italiano di psicologia Rivista trimestrale. (2004) 4:839-62.
doi: 10.1421/18849

66. Sharp C, Pane H, Ha C, Venta A, Patel AB, Sturek J, et al. Theory of mind and
emotion regulation difficulties in adolescents with borderline traits. ] Am Acad Child
Adolesc Psychiatry. (2011) 50:563-573.el. doi: 10.1016/j.jaac.2011.01.017

67. Sharp C, Ha C, Carbone C, Kim S, Perry K, Williams L, et al. Hypermentalizing
in adolescent inpatients: treatment effects and association with borderline traits. J Pers
Disord. (2013) 27:3-18. doi: 10.1521/pedi.2013.27.1.3

68. Hatkevich C, Venta A, Sharp C. Theory of mind and suicide ideation and attempt in
adolescent inpatients. ] Affect Disord. (2019) 256:17-25. doi: 10.1016/j.jad.2019.05.051

69. Sohn MN, Dimitropoulos G, Ramirez A, McPherson C, Anderson A, Munir A,
et al. Non-suicidal self-injury, suicidal thoughts and behaviors in individuals with an
eating disorder relative to healthy and psychiatric controls: A systematic review and
meta-analysis. Int ] Eat Disord. (2023) 56:501-15. doi: 10.1002/eat.23880

70. Linehan MM. Cognitive-behavioral treatment of borderline personality disorder.
New York: Guilford Press (1993).

Frontiers in Psychiatry

12

10.3389/fpsyt.2024.1403038

71. Pan LA, Hassel S, Segreti AM, Nau SA, Brent DA, Phillips ML. Differential
patterns of activity and functional connectivity in emotion processing neural circuitry
to angry and happy faces in adolescents with and without suicide attempt. psychol Med.
(2013) 43:2129-42. doi: 10.1017/50033291712002966

72. Turton H, Berry K, Danquah A, Pratt D. The relationship between emotion
dysregulation and suicide ideation and behaviour: A systematic review. J Affect Disord
Rep. (2021). doi: 10.1016/j.jadr.2021.100136.char

73. Selby EA, Joiner TE Jr. Emotional cascades as prospective predictors of
dysregulated behaviors in borderline personality disorder. Pers Disord. (2013) 4:168—
74. doi: 10.1037/a0029933

74. Aadahl V, Wells A, Hallard R, Pratt D. Metacognitive beliefs and suicidal
ideation: an experience sampling study. Int J Environ Res Public Health. (2021)
18:12336. doi: 10.3390/ijerph182312336

75. Morrison R, O’Connor RC. A systematic review of the relationship between
rumination and suicidality. Suicide life-threatening behavior. (2008) 38:523-38.
doi: 10.1521/suli.2008.38.5.523

76. Tang H, Xiong T, Shi J, Chen Y, Liu X, Zhang S, et al. Global and reflective
rumination are related to suicide attempts among patients experiencing major
depressive episodes. BMC Psychiatry. (2021) 21:117. doi: 10.1186/s12888-021-03119-z

77. Fox KR, Ribeiro JD, Kleiman EM, Hooley JM, Nock MK, Franklin JC. Affect
toward the self and self-injury stimuli as potential risk factors for nonsuicidal self-
injury. Psychiatry Res. (2018) 260:279-85. doi: 10.1016/j.psychres.2017.11.083

78. Zelkowitz RL, Cole DA. Self-criticism as a transdiagnostic process in nonsuicidal
self-injury and disordered eating: systematic review and meta-analysis. Suicide life-
threatening behavior. (2019) 49:310-27. doi: 10.1111/sltb.12436

79. Swenson LP, Spirito A, Dyl J, Kittler J, Hunt JI. Psychiatric correlates of
nonsuicidal cutting behaviors in an adolescent inpatient sample. Child Psychiatry
Hum Dev. (2008) 39:427-38. doi: 10.1007/s10578-008-0100-2

80. Nester MS, Pierorazio NA, Shandler G, Brand BL. Characteristics, methods, and
functions of non-suicidal self-injury among highly dissociative individuals. J Trauma
dissociation: Off J Int Soc Study Dissociation (ISSD). (2023) 24:333-47. doi: 10.1080/
15299732.2023.2181475

81. Ford JD, Gomez JM. The relationship of psychological trauma and dissociative
and posttraumatic stress disorders to nonsuicidal self-injury and suicidality: a review.
J Trauma dissociation: Off J Int Soc Study Dissociation (ISSD). (2021) 16:232-71.
doi: 10.1080/15299732.2015.989563

82. O’Loughlin C, Burke TA, Ammerman BA. Examining the time to transition
from nonsuicidal self-injury to suicide attempt. Crisis. (2021) 42:157-61. doi: 10.1027/
0227-5910/a000715

83. Orbach I. Dissociation, physical pain, and suicide: a hypothesis. Suicide life-
threatening behavior. (1994) 24:68-79. doi: 10.1111/j.1943-278X.1994.tb00664.x

84. Caulfield NM, Karnick AT, Capron DW. Exploring dissociation as a facilitator of
suicide risk: A translational investigation using virtual reality. J Affect Disord. (2022)
297:517-24. doi: 10.1016/j.jad.2021.10.097

85. Higgins WC, Kaplan DM, Deschrijver E, Ross RM. Construct validity evidence
reporting practices for the Reading the Mind in the Eyes Test: A systematic scoping
review. Clin Psychol Rev. (2024) 108:102378. doi: 10.1016/j.cpr.2023.102378

86. Bateman A, Fonagy P. 8-year follow-up of patients treated for borderline
personality disorder: mentalization-based treatment versus treatment as usual. Am ]
Psychiatry. (2008) 165:631-8. doi: 10.1176/appi.ajp.2007.07040636

87. Rossouw TI, Fonagy P. Mentalization-based treatment for self-harm in
adolescents: a randomized controlled trial. ] Am Acad Child Adolesc Psychiatry.
(2012) 51:1304-1313.¢3. doi: 10.1016/j.jaac.2012.09.018

frontiersin.org


https://doi.org/10.1080/13546805.2012.721728
https://doi.org/10.1080/13546805.2012.721728
https://doi.org/10.1023/B:JOBA.0000007455.08539.94
https://doi.org/10.1016/S0191-8869(00)00171-9
https://doi.org/10.1016/S0191-8869(00)00171-9
https://doi.org/10.1016/S0191-8869(03)00106-5
https://doi.org/10.4081/ripppo.2016.178
https://doi.org/10.4081/ripppo.2016.178
https://doi.org/10.1080/15299732.2015.1108948
https://doi.org/10.1016/0022-3999(94)90005-1
https://doi.org/10.1016/s0022-3999(96)00228-0
https://doi.org/10.1016/s0022-3999(96)00228-0
https://doi.org/10.1111/j.2517-6161.1995.tb02031.x
https://doi.org/10.1111/j.2517-6161.1995.tb02031.x
https://doi.org/10.1421/18849
https://doi.org/10.1016/j.jaac.2011.01.017
https://doi.org/10.1521/pedi.2013.27.1.3
https://doi.org/10.1016/j.jad.2019.05.051
https://doi.org/10.1002/eat.23880
https://doi.org/10.1017/S0033291712002966
https://doi.org/10.1016/j.jadr.2021.100136.char
https://doi.org/10.1037/a0029933
https://doi.org/10.3390/ijerph182312336
https://doi.org/10.1521/suli.2008.38.5.523
https://doi.org/10.1186/s12888-021-03119-z
https://doi.org/10.1016/j.psychres.2017.11.083
https://doi.org/10.1111/sltb.12436
https://doi.org/10.1007/s10578-008-0100-2
https://doi.org/10.1080/15299732.2023.2181475
https://doi.org/10.1080/15299732.2023.2181475
https://doi.org/10.1080/15299732.2015.989563
https://doi.org/10.1027/0227-5910/a000715
https://doi.org/10.1027/0227-5910/a000715
https://doi.org/10.1111/j.1943-278X.1994.tb00664.x
https://doi.org/10.1016/j.jad.2021.10.097
https://doi.org/10.1016/j.cpr.2023.102378
https://doi.org/10.1176/appi.ajp.2007.07040636
https://doi.org/10.1016/j.jaac.2012.09.018
https://doi.org/10.3389/fpsyt.2024.1403038
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	The role of Theory of Mind in the transition towards suicidal attempts in youth NSSI: an exploratory pilot study
	1 Introduction
	2 Method
	2.1 Study design and selection of participants
	2.2 Measures
	2.3 Statistical analysis

	3 Results
	3.1 Socio-demographic and clinical features of the sample
	3.2 Psychopathological features of participants

	4 Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	References


