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Abstract: Non-Suicidal Self-Injury (NSSI) is the self-inflicted destruction of body tissues without
suicidal intent with a prevalence of 1.5% to 6.7% in the youth population. At present, it is not
clear which emotional and behavioral components are specifically associated with it. Therefore, we
studied NSSI in a clinical sample of youth using the Ottawa Self-injury Inventory and the Barratt
Impulsiveness Scale 11. The Mann–Whitney test was used to compare the numerical responses
provided to the tests. We found 54 patients with NSSI, with a mean age of 17 years. Scores were
analyzed in the total sample and in four subgroups. In the total sample, Internal Emotion and External
Emotion Regulation, Craving, Non-Planning and Total Impulsivity were significantly associated
with NSSI. There were statistically significant differences in Craving between patients with multiple
NSSI episodes, suicide attempts and multiple injury modes and patients of other corresponding
subgroups, in Internal Emotion Regulation, Sensation Seeking and Motor Impulsivity between NSSI
patients with suicide attempts and no suicide attempts, and in Cognitive Impulsivity between NSSI
patients with multiple injury modes and one injury mode. It is necessary to carefully evaluate the
components underlying NSSI in order to activate personalized treatment options.

Keywords: non-suicidal self-injury; adolescents; young; emotion regulation; sensation seeking;
Craving; impulsivity

1. Introduction

Non-Suicidal Self-Injury (NSSI) is the voluntary and self-inflicted destruction of body
tissues in the absence of suicidal intents with no socially sanctioned purposes. The main
feature of NSSI is recurrent self-infliction of superficial injuries towards the own body,
commonly associated with an immediate sense of relief. The wounds are often inflicted
with knives, needles, razors or other sharp objects. Commonly injured areas are the thighs’
front and the forearms’ dorsal side. Methods used are cutting, stabbing, superficial burning
with a lit cigarette butt or burning the skin by repeatedly rubbing the skin with an eraser [1].

NSSI is frequently observed between the ages of 12 and 14 years and ranges from 1.5%
to 6.7% in community samples of children and adolescents [1]. NSSI is also a significant
concern for children and adolescents’ clinicians because it has a significant risk of relapse
and a strong association with suicidality and psychiatric disorders [2–5].

In recent years, a strong debate whether NSSI could be just a symptom in the context of
a broader psychopathological picture or a specific diagnostic category has been conducted.

Brain Sci. 2021, 11, 974. https://doi.org/10.3390/brainsci11080974 https://www.mdpi.com/journal/brainsci

https://www.mdpi.com/journal/brainsci
https://www.mdpi.com
https://orcid.org/0000-0003-1734-788X
https://doi.org/10.3390/brainsci11080974
https://doi.org/10.3390/brainsci11080974
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/brainsci11080974
https://www.mdpi.com/journal/brainsci
https://www.mdpi.com/article/10.3390/brainsci11080974?type=check_update&version=2


Brain Sci. 2021, 11, 974 2 of 12

In fact, NSSI has been included in the third section of the Diagnostic and Statistical Manual
of Mental Disorders—Fifth Edition (DSM 5) which groups the conditions requiring further
investigations [6].

Several authors have reviewed the empirical research about self-injury, examining its
underlying causes and clinical phenomenology as well as the effects of this behavior on
the physiological affective arousal. To date, it is widely thought that there is an emotion-
regulation function of NSSI, and several research results support the existence of an emotion
dysregulation trait among people who engage in this behavior [7–12]. Emotional regulation
is a multifactorial construct that includes the awareness, understanding and acceptance of
emotions, the ability to inhibit impulsive behavior related to emotional distress and the
willingness to avoid activities that may trigger negative emotions such as tension, depres-
sion or anger. Conversely, emotion dysregulation is defined by a different combination of
decreased emotional awareness, inadequate emotional reactivity, intense experience and
expression of emotions, emotional rigidity and cognitive reappraisal difficulty [5]. These
key components lead to maladaptive emotion regulation strategies with manifold implica-
tions for clinical practice. Empirical evidence suggests that NSSI is commonly performed
as an emotion regulation strategy, as it often decreases the perception of negative affect in
many different ways.

A theoretical model proposed by Nock (2009) hypothesized that both general and
specific factors might increase the risk of NSSI. More distal risk factors, such as childhood
abuse and genetic predispositions to high emotion reactivity, may be considered no-specific
vulnerability factors predisposing a subject to respond to stressful life events in a maladap-
tive manner. Several more specific factors could explain why some people specifically
use NSSI to regulate one’s emotional/cognitive negative experiences and to communi-
cate with others (e.g., observation of social patterns, self-punishment, communication of
high intensity/high-cost behaviors, pain analgesia, implicit identification in self-injurious
behavior) [13].

Moreover, according to Cyders and Smith’s Theory of Urgency (2008), some subjects
are more prone to impulsive behaviors when experiencing extreme negative affect, increas-
ing the risk of potentially harmful behaviors [14]. Individuals who are highly impulsive and
with negative urgency may be at high risk for NSSI engagement since they may be highly
motivated to obtain the immediate short-term gains of NSSI in the context of negative emo-
tions, with less concern for the long-term consequences of NSSI engagement. Impulsivity
could thus increase vulnerability to engage in readily available but maladaptive behaviors,
such as self-injury, to moderate negative affective states and the perceived efficacy of this
strategy could lead to negative reinforcement of self-injury. Furthermore, Andover and
Morris (2014) emphasized that NSSI not only helps to reduce negative emotions but also
tends to generate positive emotions, which reinforces the use of such behavior [15]. This
is consistent with the hypothesis of the addictive feature of NSSI, considering that this
maladaptive behavior is characterized by dependence and loss of control, with a high risk
of recurrence or engaging in similar behaviors despite the negative consequences [4].

Although several studies provided evidence of addictive features of NNSI, many
youths reported self-harm behavior anecdotally and some differences have been identified
between Craving in NSSI and drug use, so the question of whether NSSI can become an
addictive behavior remains an unresolved conceptual debate.

On the other hand, a better understanding of the potential factors playing a role in
perpetuating NSSI has significant clinical implications, considering that the maintenance
over time of NSSI behavior is a relevant risk factor for suicidal behavior in adolescence [16].

We hypothesized that a different combination of dimensions related to emotion dys-
regulation, impulsivity and addictive behavior might be associated with a different level
of severity of NSSI, with specific regard to the persistence over time and to the risk of
suicidality. To test this hypothesis, we selected a sample of adolescents and young adult
psychiatric inpatients with a history of NSSI, and we searched for motivations to engage in
self-harm behavior, dimensional traits of impulsivity and addictive features of NSSI.
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The principal aims of this paper were:

1. To collect information on general clinical features of NSSI behavior (duration, frequency,
methods, etc.) using the Ottawa Self-Injury Inventory (OSI), a comprehensive self-
report measure of non-suicidal self-injury. Then, we assessed the four-factor structure
of the OSI functions items, consisting of four categories of motivations underlying
NSSI behavior (Internal Emotion Regulation (IER), Social Influence (SI), External Emo-
tion Regulation (EER), Sensation Seeking (SS)), as well as the single-factor structure
of Addictive features items (Craving (C));

2. To evaluate the unidimensional latent trait of impulsivity, measuring the Barratt
Impulsiveness Scale-11 (BIS 11) [17] total score and the multidimensional construct
of impulsivity corresponding to the three BIS-11 subdomains (Cognitive, Motor and
Non-Planning Impulsivity (CI, MI, NPI));

3. To study the potential association between the OSI functions and Addictive features
items, the BIS-11 dimensions (total score and subdomains, respectively) and indicators
of NSSI severity, including frequency, number of injury sites, method versatility as
well as suicidal behaviors.

2. Materials and Methods

We searched for the presence of NSSI in a sample of adolescents and young adult
inpatients hospitalized for acute psychopathological disorders in the Operative Units of
Child Neuropsychiatry and Psychiatry of the University Hospital of Bari, Italy, between
January 2018 and September 2020.

Patients with an intellectual disability or other conditions that would not allow active
participation in the assessment procedures were excluded from this study.

Neuropsychiatric diagnoses were made by a child neuropsychiatrist/psychiatrist
according to DSM 5 criteria, with the help of medical history collection and clinical obser-
vation. Socio-demographic and clinical data were recorded in a database.

All participants underwent the administration of the following standardized
psychometric protocols:

1. OSI [18]: it is a self-administered questionnaire consisting of 27 items about cogni-
tive, affective, behavioral and environmental aspects of non-suicidal self-injury. The scales
examine the following elements: frequency of NSSI thoughts and episodes, reasons for
initiating and continuing self-injury functions of NSSI behavior, addictive characteristics as
the level of proneness in stopping the behavior and other features related to NSSI nature.
There are also items related to the usefulness of eventual previous treatments.

The test does not provide a total score or a cut-off, but the domain with the highest
mean score indicates the primary motivation for initiating and/or continuing the activity.

The OSI has been shown to be valid and reliable with internal consistency values
ranging from 0.67 to 0.87 in a university sample of young adults and is suitable for use
with clinical samples of adolescents. An adapted OSI Italian version from Nixon et al. [19]
was used.

Due to the structure of the questionnaire (presence of items that include both quantita-
tive and qualitative responses) and in accordance with the aims of our study, we considered
only the following OSI items:

• n. 2 (“How often in the past 6 months have you actually injured yourself, without the
intention to kill yourself?”) with the score range between 0 (not at all) to 4 (every day);

• n. 4 (“Have you ever made an actual attempt to take your life?”) with “yes” or “no”
as options;

• n. 12 (“What areas of your body did/do you injure”) in which the most common
places of injury can be listed;

• n. 13 (“How did/do you injure yourself?”), in which it is possible to list the most
common types of injuries;

• n. 14 (“Why do you think you started and if you continue, why do you still self-injure
(without meaning to kill yourself?”)), with scores ranging from 0 (never a reason) to
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4 (always a reason) and expressed as IER (scoring between 0 and 24, that is the sum
of the subitems 4, 6, 9, 14, 16, 18), SI (scoring between 0 and 28, that is the sum of the
subitems 3, 9, 10, 11, 13, 15, 21), EER (scoring between 0 and 12, that is the sum of the
subitems 1, 12, 20), SS (scoring between 0 and 16, that is the sum of subitems 2, 7, 22, 23);

• n. 20 (“Since you started hurting yourself, you realized that”), where the sub-scores
range from 0 (never) to 4 (always) and the total score, variable between 0 and 28,
indicates C;

2. BIS 11 [17]: it is a self-administered tool that assesses impulsivity as a behav-
ioral or personality variable. The structure of BIS allows to identify six first-order fac-
tors (attention (items 5, 9 *, 11, 20 *, 28), motor behavior (items 2, 3, 4, 17, 19, 22, 25),
self-control (items 1 *, 7 *, 8 *, 12 *, 13 *, 14), cognitive complexity (items 10 *, 15 *, 18, 27, 29 *),
perseverance (items 16, 21, 23, 30 *), cognitive instability (items 6, 24, 26)) and three second-
order factors: CI (obtained with the sum of attention and cognitive instability), MI (obtained
with the sum of motor behavior and perseverance) and NPI (obtained with the sum of
self-control and cognitive complexity). The current version of BIS-11 consists of 30 items
whose scores are assigned on a 4-point scale ranging from 1 (rarely/never) to 4 (almost
always/always). Items with an asterisk (*) are scored inversely, from 4 (never/rarely)
to 1 (almost always/always). The total score (TI) ranges from 30 to 120 and provides a
quantitative assessment of impulsivity, which is the sum of CI (minimum score: 8, maxi-
mum score: 32), MI (minimum score: 11, maximum score: 44) and NPI (minimum score:
11, maximum score: 44). Patton et al. reported internal consistency coefficients for the
BIS 11 total score ranging from 0.79 to 0.83 for separate populations of under-graduated
students, substance-abuse patients, general psychiatric patients and prison inmates [17].
The Italian validated version of BIS was used [20].

The OSI and BIS 11 scores were analyzed both in the total sample and in the following
four subgroups:

1. NSSI patients with an occasional episode vs. NSSI patients with multiple episodes;
2. NSSI patients with no suicide attempts vs. NSSI patients with suicide attempts;
3. NSSI patients with a single site of injury vs. NSSI patients with multiple sites of injury;
4. NSSI patients with single injury mode vs. NSSI patients with multiple injury modes.

3. Statistical Analysis

All variables were subjected to descriptive analysis for the socio-demographic and
clinical data. Means and standard deviations (SD) were calculated for the following
variables: age and numerical responses provided to the BIS 11 and OSI’s items 14 and 20.

The non-parametric Mann–Whitney test was used to compare the mean values of IER,
SI, EER, SS, C, CI, MI, NPI, TI between the four subgroups.

The non-parametric Mann–Whitney test was also used to check for age, the age of onset
and duration of illness-related confounding factors and homogeneity between the same groups.
Data were processed using STATA 11 software (StataCorp LP, College Station, TX, USA) for
Mac OS. The significance level was set at p-value < 0.05.

4. Results

Socio-demographic and clinical features of the sample are shown in Table 1.
In a sample of 3944 patients hospitalized for acute neuropsychiatric disorders, we

found 54 patients with NSSI, 44 females and 10 males, with a mean age of 17.07 years
(SD ± 4.09). The mean age at NSSI onset, determined from OSI, was 13.17 years (SD ± 2.5);
female patients reported an earlier onset of self-injurious behavior (mean age 13.18 years,
SD ± 2.2) than males (mean age 14.8, SD ± 3.3). In addition, 37% of patients presented De-
pressive Disorders (Major Depressive Disorder, Disruptive Mood Dysregulation Disorder),
14.8% presented Personality Disorders (Bordeline Personality Disorder) and 22.2% of the
sample presented Trauma and Stressor Related Disorders. One or more psychopathological
comorbidities were present in 61% of the sample.
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Table 1. Socio-demographic and clinical features of the sample.

N %

Hospitalized patients 3944 100

Patients with NSSI 54 1.36

Males with NSSI 10 18.5

Females with NSSI 44 81.5

Age at the first observation

12 3 5.6

14 6 11.1

15 13 24

16 9 16.6

17 9 14.8

18 4 7.4

19 2 3.7

20 2 3.7

22 1 1.9

25 2 1.9

28 2 3.7

33 1 1.9

Neuropsychiatric Disorders

Depressive Disorders 20 37

Trauma and Stressor Related Disorders 12 22.2

Personality Disorders 8 14.8

Feeding and Eating Disorders 4 7.4

Bipolar and Related Disorders 3 5.5

Schizophrenia Spectrum and Other Psychotic Disorders 3 5.5

Anxiety Disorders 2 3.8

Disruptive, Impulse Control and Conduct Disorders 1 1.9

Somatic Symptom and Related Disorder 1 1.9

Ottawa Self-Injury Inventory and Barratt Impulsiveness Scale 11

The mean values and SD of the OSI and BIS 11 items are shown in Tables 2 and 3, respectively.

Table 2. Ottawa Self-injury Inventory Functions scores.

OSI Functions Minimum Score Maximum Score Mean ± SD

Internal Emotion Regulation 0 28 12.52 ± 6.87
Social Influence 0 20 4.60 ± 4.53

External Emotion Regulation 0 12 6.57 ± 3.88
Sensation Seeking 0 14 1.43 ± 3.08

Craving 0 25 13.47 ± 6.35
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Table 3. Barratt Impulsiveness Scale 11 scores.

BIS 11 Minimum Score Maximum Score Mean ± SD

Cognitive Impulsivity 10 29 19.38 ± 4.40
Motor Impulsivity 12 40 23.13 ± 5.25

Non-Planning Impulsivity 16 37 28.06 ± 5.22
Total Impulsivity 45 90 70.55 ± 11.12

Items 14 and 20 of the OSI showed higher mean scores for IER, EER and C subtests.
In the BIS 11, there were higher mean scores for the items NPI and TI.

Patients with multiple NSSI episodes showed higher C mean scores with a statistically sig-
nificant difference (p = 0.001) compared to NSSI patients with one occasional episode (n = 36).

NSSI patients with suicide attempts had higher IER (p = 0.001), SS (p = 0.023), C (p = 0.006)
and MI (p = 0.025) mean scores with a statistically significant difference compared to NSSI
patients without suicide attempts.

NSSI patients with multiple injury modes showed higher C (p = 0.029) and CI (p = 0.049)
mean scores with a statistically significant difference compared to NSSI patients with a
single injury mode.

Furthermore, no statistically significant differences were found between NSSI patients
with a single injury site and NSSI patients with multiple injury sites. However, higher
mean C scores were found in the subgroup with multiple injury sites (see Tables 4–7).

Table 4. Mann–Whitney comparisons between OSI and BIS 11 scores in NSSI patients with an
occasional episode (n = 36) vs. NSSI patients with multiple episodes (n = 18) and rank biserial
correlation (rB) as a measure of effect size.

95% CI for rB

OSI and BIS 11 Items W p rB Lower Upper

Internal Emotion Regulation 187.000 0.569 −0.110 −0.447 0.255
Social Influence 165.500 0.438 −0.151 −0.487 0.224

External Emotion Regulation 241.500 0.431 0.150 −0.216 0.479
Sensation Seeking 248.000 0.241 0.181 −0.185 0.503

Craving 128.500 0.001 −0.566 −0.754 −0.291
Cognitive Impulsivity 316.500 0.698 0.069 −0.266 0.389

Motor Impulsivity 276.500 0.712 −0.066 −0.387 0.269
Non-Planning Impulsivity 235.000 0.239 −0.206 −0.501 0.132

Total Impulsivity 262.500 0.522 −0.113 −0.426 0.224

Table 5. Mann–Whitney comparisons between OSI and BIS 11 scores in NSSI patients without suicide
attempts (n = 27) vs. NSSI patients with suicide attempts (n = 27) and rank biserial correlation (rB) as
a measure of effect size.

95% CI for rB

OSI and BIS 11 Items W p rB Lower Upper

Internal Emotion Regulation 133.000 0.011 −0.449 −0.680 −0.138
Social Influence 197.500 0.431 −0.141 −0.456 0.205

External Emotion Regulation 170.500 0.095 −0.294 −0.571 0.042
Sensation Seeking 163.000 0.023 −0.325 −0.593 0.008

Craving 187.000 0.006 −0.446 −0.662 −0.161
Cognitive Impulsivity 266.000 0.269 −0.182 −0.465 0.136

Motor Impulsivity 205.500 0.025 −0.368 −0.608 −0.066
Non-Planning Impulsivity 330.000 0.932 0.015 −0.296 0.323

Total Impulsivity 248.000 0.149 −0.237 −0.509 0.078
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Table 6. Mann–Whitney comparisons between OSI and BIS 11 scores in NSSI patients with a single
injury mode (n = 26) vs. NSSI patients with multiple injury modes (n = 28) and rank biserial
correlation (rB) as a measure of effect size.

95% CI for rB

OSI and BIS 11 Items W p rB Lower Upper

Internal Emotion Regulation 202.500 0.457 −0.135 −0.451 0.212
Social Influence 237.500 0.688 0.075 −0.275 0.407

External Emotion Regulation 213.000 0.622 −0.090 −0.414 0.255
Sensation Seeking 200.500 0.329 −0.143 −0.458 0.204

Craving 227.500 0.029 −0.350 −0.591 −0.051
Cognitive Impulsivity 239.500 0.049 −0.316 −0.566 −0.013

Motor Impulsivity 328.000 0.701 −0.063 −0.360 0.246
Non-Planning Impulsivity 340.500 0.872 −0.027 −0.329 0.280

Total Impulsivity 289.000 0.280 −0.174 −0.455 0.137

Table 7. Mann–Whitney comparisons between OSI and BIS 11 scores in NSSI patients with a single
site of injury (n = 25) vs. NSSI patients with multiple sites of injury (n = 29) and rank biserial
correlation (rB) as a measure of effect size.

95% CI for rB

OSI and BIS 11 Items W p rB Lower Upper

Internal Emotion Regulation 210.500 0.528 −0.114 −0.432 0.230
Social Influence 249.500 0.550 0.109 −0.240 0.433

External Emotion Regulation 246.000 0.848 0.036 −0.303 0.366
Sensation Seeking 247.500 0.780 0.042 −0.297 0.372

Craving 260.000 0.177 −0.220 −0.495 0.095
Cognitive Impulsivity 284.500 0.370 −0.147 −0.436 0.169

Motor Impulsivity 344.500 0.846 0.033 −0.278 0.338
Non-Planning Impulsivity 327.500 0.919 −0.018 −0.325 0.292

Total Impulsivity 306.500 0.625 −0.081 −0.380 0.233

5. Discussion

In this study, we analyzed NSSI in a sample of adolescents and young adults with
various neuropsychiatric disorders with a focus on the main emotional, behavioral and
addiction-related components of NSSI and their relationship to different clinical NSSI
phenotypes sorted by the number of NSSI episodes, number of injury sites, number of
injury modes and association with suicide attempts.

5.1. Socio-Demographic and Clinical Features of the Sample

The NSSI patients in our sample represented 1.36% of patients hospitalized for acute
psychopathological disorders from January 2018 to September 2020. Otherwise, the inci-
dence found in the general population is around 2–5% [21,22]. This difference could be
consequent to different reasons.

The first reason is related to the nature of our sample, which consisted of hospital-
ized patients, so that we could hypothesize an under-representation of the phenomenon.
In addition, young people who act self-injuring behaviors are unlikely to seek clinical help
probably because of the stigma or, in reverse, for the positive meaning that the person
involved gives to NSSI [6].

In our sample, there was a higher prevalence of NSSI in female patients than in male
ones. These data are consistent with most of the available literature [23–25], although some
articles reported an inversion of NSSI ratio between males and females when considering
the type of activation/repetition of the behavior, the severity and type of the associated
psychopathology and certain cultural contexts [26–29]. In our study, the mean age of
the enrolled patients was 17.07 years (SD ± 4.09), with a mean age at NSSI onset of



Brain Sci. 2021, 11, 974 8 of 12

approximately 13 years and an earlier NSSI onset in females. After the age of 18 years,
the frequency of self-injurious behavior decreased. Furthermore, the association between
NSSI, adolescence and female gender is consistent with the importance of the role that
biological components play. The rapid maturation of the limbic system and the increased
sensitivity of the serotonergic system and glucocorticoids, which in turn are influenced
by a specific hormonal environment, could represent the specific biological pathways
involved in this gender-related difference [30–32]. In fact, sex hormones and pubertal
timing could be involved in the pathophysiology of these disorders through the modulation
of the neuroendocrine system. Moreover, sex-specific hormonal differences in estrogen-
testosterone ratio, variability in the timing of physical development and changes associated
with menarche and menstruation could also represent possible biological mechanisms
involved, explaining the gender difference found in NSSI behavior [33–36]. Structural and
functional brain alterations could also represent a possible neurobiological key vulnerability
in developing maladaptive coping strategies in adolescents. Compared to healthy controls,
adolescents and adults with NSSI showed diffuse abnormalities of amygdala circuits
(frontal lobe, supplementary motor area, dorsal anterior cingulate and occipital lobe)
and deficit in white matter microstructure in the uncinate fasciculus, cingulum, bilateral
superior and inferior longitudinal fasciculi, anterior thalamic radiation, callosal body and
corticospinal tract. On the one hand, such alterations seemed to worsen with frequent
recurrence of NSSI behaviors and, on the other hand, could have a role as neurobiological
targets for the individuation and management of specific therapeutic interventions [37–39].

Our sample showed that NSSI was most common in patients with depressive disor-
ders, personality disorders and trauma and related pathologies. Moreover, 61% of our
patients had comorbidity with one or more psychopathologies, suggesting that many clini-
cal conditions may be associated with NSSI, as reported in the literature [40–42]. In the end,
it is important to underline the epidemiological data that our sample was predominantly
composed of female and adolescent patients. Mental disorders, together with accidents
and reproductive and sexual sphere diseases, are the main causes of morbidity and mor-
tality in the age group between 10 and 19 years [43]. Moreover, due to the gender-related
susceptibility of many neuropsychiatric disorders, depressive disorders predominate in
women [44].

5.2. NSSI Emotional and Behavioral Components

In our sample, the most involved dimensions in perpetuating NSSI were IER, EER
and C. High NPI and TI scores were also found. There is evidence in the literature that
self-injuring young people show significantly higher levels of non-acceptance/regulation/
understanding of emotions, both intrapersonal (escaping negative emotions, replacing
mental or emotional pain with physical pain, seeking emotions to combat the feeling of
anhedonia or affective flattening) and especially interpersonal (communicating malaise,
seeking help and escaping difficult situations) [22,45,46]. In addition, an association seems
to exist between NSSI and traumatic/stressful events such as experiences of abuse and
interpersonal difficulties with peers and family [47,48]. In fact, this finding is also evident
in our sample, in which approximately 22% of patients received a primary diagnosis of
Trauma and Stressor Related Disorder.

The study of the association between NSSI and impulsivity is complex due to nu-
merous elements such as the type of conceptualization and the method of evaluation;
therefore, the results are not always consistent between different authors [49–54]. Studies
using BIS-11 showed a total score associated with NSSI only in males, whereas the Chinese
version BIS factor 3 (seeking novelty and action without thinking) was associated with
non-suicidal self-injury in both males and females [55]. Emotional contexts involving
poor acceptance/negative criticism, real or imagined, in social relationships [56] would
favor the link between NSSI and impulsivity [53–61]. This relationship also seems to be
explained by anatomical correlates such as reduced functional connectivity between the left
orbitofrontal cortex and the right parahippocampal gyrus [41], an increase in the activation
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of the cingulate cortex and a reduction in the activation of the dorsolateral prefrontal
cortex [62].

About the relationship between NSSI and C, the available literature is limited and
often focused on indirect analysis (i.e., NSSI associated with internet or food addiction
or substance use), which supports the mechanism of emotion regulation rather than
dependence patterns of NSSI [63,64]. This is different from Fontecilla et al. [65], who
share an addictive model of self-injurious behaviors, explaining it with neurobiological
and psychological mechanisms. On the one hand, the opioid and dopaminergic systems,
as well as the HPA axis, interact in the forebrain and can be activated by psychoactive drugs.
On the other hand, the cathartic effect activated by the mobilization of interpersonal support
(e.g., medical care, family care) or the emotional outburst of an intolerable psychophysical
state contributes to the addiction in self-injurious behaviors.

The comparison between emotional and behavioral components, evaluated by BIS
and OSI distinguished in the four subgroups of NSSI patients according to the number of
NSSI episodes, the number of injury sites, the number of injury modes and the association
with suicide attempts, showed that:

(1) All patients with a tendency to repeat self-injurious behavior (multiple NSSI
episodes, multiple sites of injury, multiple modes of injury and with suicide attempts)
had item 20 of OSI score significantly higher compared to the other subgroup. Therefore,
engaging in NSSI to experience physical pain could be interpreted as an addictive behavior
probably related to the increase in dopamine levels after the self-injury, similar to substance
use disorders [66]. Once again, the importance of the additive component in non-suicidal
self-injurious behavior is evident, especially in its most serious manifestations.

(2) NSSI patients with suicide attempts had significantly higher IER, SS and MI scores
than the other subgroup in comparison. Unfortunately, the structure of our study is not
able to give any interpretation about the nature and development of these associations.
Although a large literature supports the existence of a strong association between emotion
regulation and self-injury (NSSI, suicide attempts), this association is established with
heterogenic methods, making comparison difficult. Intense negative emotional arousal
and difficulty with emotional adjustment appear to be risk factors for suicidal ideation [67].
In contrast, adolescents with a history of NSSI reported significantly lower distress toler-
ance and greater emotional reactivity than adolescents with suicide attempts [68]. NSSI
subjects with and without suicide attempts showed disorganized attachment pathways and
impaired reflex functioning [69]. In the end, a model about the role of emotion regulation
in NSSI suggested that the relationship between some aspects of emotional dysregulation
and suicide attempts may be indirectly modulated by NSSI [70].

Various impulsive traits were consistently associated with self-injury that was classi-
fied as non-suicidal related, in part because many self-injury studies have openly excluded
suicidal intent. However, there is evidence that subjects who had both NSSI behavior
and suicide attempts had significantly higher impulsivity traits than those who had NSSI
behavior alone [50,58].

At this stage, we could suppose that NSSI and suicidal behavior are similar but
separate phenomena, which can also coexist and relate, activated within a short time
period and underpinned by similar mechanisms [16].

6. Conclusions

There are some limitations of this study, such as the small sample size, which made
comparisons between subgroups difficult, the choice to analyze NSSI in subjects with
neuropsychiatric disorders, which certainly influenced the scores obtained in the tests we
used and the lack of a control group. Nevertheless, it is clear that there are several factors
underlying NSSI, which must necessarily be considered as a multifactorial construct.
It is therefore necessary to carefully evaluate all of the involved components (clinical,
emotional and behavioral) in the initiation and maintenance of self-injurious behaviors,
including addictive components and those associated with the most severe NSSI cases,
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in order to address appropriate treatment options for each subject (such as dialectical and
cognitive–behavioral therapy, mentalization and motivation-based approaches and group
therapies) [7,12,15].

Future research should be conducted through longitudinal studies using shared
standardized measures and study designs.

Author Contributions: Conceptualization, methodology, writing—original draft preparation, project
administration, E.M.; investigation, data curation, M.M., M.S. and A.G.; review and editing, supervi-
sion, M.G.P. and C.R.; investigation, validation, formal analysis, F.M.P., A.P., A.R.T., F.C. and A.M.
All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki and approved by the Ethics Committee of the Azienda Ospedaliero
Universitaria Consorziale Policlinico of Bari (Resolution n. 1761, December 2019).

Informed Consent Statement: Informed consent that was obtained by the enrolled subjects and their
parents/legal guardians (in case of a minor patient).

Acknowledgments: We thanks patients and their families.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Brown, R.C.; Plener, P.L. Non-suicidal Self-Injury in Adolescence. Curr. Psychiatry Rep. 2017, 19, 20. [CrossRef]
2. Lockwood, J.; Daley, D.; Townsend, E.; Sayal, K. Impulsivity and self-harm in adolescence: A systematic review. Eur Child Adolesc.

Psychiatry 2017, 26, 387–402. [CrossRef] [PubMed]
3. Suyemoto, K.L.; Macdonald, M.L. Self-cutting in female adolescents. Psychother 1995, 32, 162–171. [CrossRef]
4. Nixon, M.K.; Cloutier, P.F.; Aggarwall, S. Affect regulation and addictive aspects of repetitive self-injury in hospitalized

adolescents. J. Am. Acad. Child Adolesc. Psychiatry 2002, 41, 1333–1341. [CrossRef] [PubMed]
5. Olfson, M.; Gameroff, M.J.; Marcus, S.C.; Greenberg, T.; Shaffer, D. National trend in hospitalization of youth with intentional

self-inflicted injuries. Am. J. Psychiatry 2005, 162, 1328–1333. [CrossRef]
6. Association American Psychiatric (APA). Manuale Diagnostico e Statistico dei Disturbi Mentali, 5th ed.; Raffaello Cortina Editore:

Milano, Italy, 2013.
7. Nixon, M.K.; Levesque, C.; Preyde, M.; Vanderkooy, J.; Cloutier, P.F. The Ottawa Self-Injury Inventory: Evaluation of an

assessment measure of nonsuicidal self injury in an inpatient sample of adolescents. Child Adolesc. Psychiatry Ment Health 2015, 9,
26. [CrossRef]

8. Klonsky, E.D. The functions of deliberate self injury: A review of the evidence. Clin. Psychol. Rev. 2007, 27, 226–239. [CrossRef]
9. Klonsky, E.D.; Glenn, C.R. Assessing the functions of non-suicidal self injury: Psychometric properties of the Inventory of

Statements About Self Injury (ISAS). J. Psychopathol. Behav. Assess. 2009, 31, 215–219. [CrossRef]
10. Hack, J.; Martin, G. Expressed emotion, shame and non suicidal self injury. Int. J. Environ. Res. Public Health 2018, 15, 890.

[CrossRef]
11. Chapman, A.L.; Gratz, K.L.; Brown, M.Z. Solving the puzzle of deliberate self harm: The experiential avoidance model. Behav. Res.

Ther. 2006, 44, 371–394. [CrossRef]
12. Zelkowitz, R.L.; Cole, D.A.; Han, G.T.; Tomarken, A.J. The incremental utility of emotion regulation but not emotion reactivity in

non suicidal self injury. Suicide Life Threat Behav. 2016, 46, 545–562. [CrossRef]
13. Nock, M.K. Why do people hurt themselves? Curr. Dir. Psychol. Sci. 2009, 18, 78–83. [CrossRef] [PubMed]
14. Cyders, M.A.; Smith, G.T. Emotion based dispositions to rash action: Positive and negative urgency. Psychol. Bull. 2008, 134,

807–828. [CrossRef] [PubMed]
15. Andover, M.S.; Morris, B.V. Expanding and Clarifying the Role of Emotion Regulation in Nonsuicidal Self-Injury. Can. J. Psychiatry

2014, 59, 569–575. [CrossRef] [PubMed]
16. Siddaway, A.P.; Wood, A.M.; O’Carroll, R.E.; O’Connor, R.C. Characterizing self-injurious cognitions: Development and validation

of the Suicide Attempt Beliefs Scale (SABS) and the Nonsuicidal Self-Injury Beliefs Scale (NSIBS). Psychol. Assess. 2019, 31,
592–608. [CrossRef] [PubMed]

17. Patton, J.H.; Stanford, M.S.; Barratt, E.S. Factor structure of the Barratt impulsiveness scale. J. Clin. Psychol. 1995, 51, 768–774.
[CrossRef]

18. Martin, J.; Cloutier, P.F.; Levesque, C.; Bureau, J.-F.; Lafontaine, M.-F.; Nixon, M.K. Psychometric properties of the functions
and addictive features scales of the Ottawa Self-injury Inventory: A preliminary investigation using a university aged sample.
Psychol. Assess. 2013, 25, 1013–1018. [CrossRef] [PubMed]

http://doi.org/10.1007/s11920-017-0767-9
http://doi.org/10.1007/s00787-016-0915-5
http://www.ncbi.nlm.nih.gov/pubmed/27815757
http://doi.org/10.1037/0033-3204.32.1.162
http://doi.org/10.1097/00004583-200211000-00015
http://www.ncbi.nlm.nih.gov/pubmed/12410076
http://doi.org/10.1176/appi.ajp.162.7.1328
http://doi.org/10.1186/s13034-015-0056-5
http://doi.org/10.1016/j.cpr.2006.08.002
http://doi.org/10.1007/s10862-008-9107-z
http://doi.org/10.3390/ijerph15050890
http://doi.org/10.1016/j.brat.2005.03.005
http://doi.org/10.1111/sltb.12236
http://doi.org/10.1111/j.1467-8721.2009.01613.x
http://www.ncbi.nlm.nih.gov/pubmed/20161092
http://doi.org/10.1037/a0013341
http://www.ncbi.nlm.nih.gov/pubmed/18954158
http://doi.org/10.1177/070674371405901102
http://www.ncbi.nlm.nih.gov/pubmed/25565472
http://doi.org/10.1037/pas0000684
http://www.ncbi.nlm.nih.gov/pubmed/30550331
http://doi.org/10.1002/1097-4679(199511)51:6&lt;768::AID-JCLP2270510607&gt;3.0.CO;2-1
http://doi.org/10.1037/a0032575
http://www.ncbi.nlm.nih.gov/pubmed/23647037


Brain Sci. 2021, 11, 974 11 of 12

19. Nixon, M.K.; Cloutier, P. Ottawa Self-Injury Inventory. 2005. Available online: http://www.insync-group.ca/publications/OSI-
2015-English-v3.1.pdf (accessed on 1 February 2018).

20. Conti, L. Barratt Impulsiveness Scale. In Repertorio delle Scale di Valutazione in Psichiatria; SEE: Firenze, Italy, 2000; pp. 1637–1640.
21. Taylor, P.J.; Jomar, K.; Dhingra, K.; Forrester, R.; Shahmalak, U.; Dickson, J.M. A meta-analysis of the prevalence of different

functions of non-suicidal self-injury. J. Affect. Disord. 2018, 227, 759–769. [CrossRef] [PubMed]
22. Plener, P.L.; Allroggen, M.; Kapusta, N.D.; Brähler, E.; Fegert, J.M.; Groschwitz, R.C. The prevalence of Nonsuicidal Self-Injury

(NSSI) in a representative sample of the German population. BMC Psychiatry 2016, 16, 353. [CrossRef] [PubMed]
23. Levkovskaja, O.B.; Shevchenko, J.S.; Danilova, L.J.; Grachev, V.V. A fenomenological analysis of non suicidal self injuries in

adolescents. BMC Psychiatry 2018, 18, 34.
24. Monto, M.A.; McRee, N.; Deryck, F.S. Nonsuicidal Self-Injury Among a Representative Sample of US Adolescents, 2015.

Am. J. Public Health 2018, 108, 1042–1048. [CrossRef]
25. Idig-Camuroglu, M.; Clinic, A.B.P.; Gölge, Z.B. Non-suicidal self-injury among university students in Turkey: The effect of gender

and childhood abuse. Psychiatr. Danub. 2018, 30, 410–420. [CrossRef]
26. Victor, S.E.; Muehlenkamp, J.J.; Hayes, N.A.; Lengel, G.J.; Styer, D.M.; Washburn, J.J. Characterizing gender differences in

nonsuicidal self-injury: Evidence from a large clinical sample of adolescents and adults. Compr. Psychiatry 2018, 82, 53–60.
[CrossRef] [PubMed]

27. Yang, X.; Xin, M. “Boy Crisis” or “Girl Risk”? The Gender Difference in Nonsuicidal Self-Injurious Behavior Among Middle-
School Students in China and its Relationship to Gender Role Conflict and Violent Experiences. Am. J. Men’s Health 2018, 12,
1275–1285. [CrossRef] [PubMed]

28. Hanania, J.W.; Heath, N.L.; Emery, A.A.; Toste, J.R.; Daoud, F.A. Non-Suicidal Self-Injury among Adolescents in Amman, Jordan.
Arch. Suicide Res. 2015, 19, 260–274. [CrossRef] [PubMed]

29. Gandhi, A.; Luyckx, K.; Baetens, I.; Kiekens, G.; Sleuwaegen, E.; Berens, A.; Maitra, S.; Claes, L. Age of onset of non-suicidal
self-injury in Dutch-speaking adolescents and emerging adults: An event history analysis of pooled data. Compr. Psychiatry 2018,
80, 170–178. [CrossRef]

30. Ladoucer, C.D.; Kerestes, R.; Schlund, M.W.; Shirtcliff, E.A.; Lee, Y.; Dahl, R.E. Neural systems underlying reward cue processing
in early adolescence: The role of puberty and pubertal hormones. Psychoneuroendocrinology 2019, 102, 281–291. [CrossRef]
[PubMed]

31. Frere, P.B.; Vetter, N.C.; Artiges, E.; Filippi, I.; Miranda, R.; Vulser, H.; Paillère-Martinot, M.-L.; Ziesch, V.; Conrod, P.;
Cattrell, A.; et al. Sex effects on structural maturation of the limbic system and outcomes on emotional regulation during
adolescence. Neuroimage 2020, 210, 116441. [CrossRef]

32. Brown, G.R.; Spencer, K.A. Steroid hormones, stress and the adolescent brain: A comparative perspective. Neuroscience 2013, 249,
115–128. [CrossRef] [PubMed]

33. Law, S.; Liu, P. Suicide in China: Unique demographic patterns and relationship to depressive disorder. Curr. Psychiatry Rep.
2008, 10, 80–86. [CrossRef]

34. Jacques, D.; Zdanowics, N. Hormonal and developmental influences on adolescent suicide: A systematic review. Psychiatr. Danub.
2015, 27, 300–304.

35. Yang, X.; Feldman, M.W. A reversed gender pattern? A meta-analysis of gender differences in the prevalence of non suicidal self
injurious behavior among Chinese adolescents. BMC Public Health 2018, 18, 66. [CrossRef] [PubMed]

36. Kolbeck, K.; Moritz, S.; Bierbrodt, J.; Andreou, C. Borderline Personality Disorder: Associations Between Dimensional Personality
Profiles and Self-Destructive Behaviors. J. Pers. Disord. 2018, 5, 1–13. [CrossRef]

37. Westlund Schreiner, M.; Klimes-Dougan, B.; Mueller, B.A.; Eberly, L.E.; Reigstad, K.M.; Carstedt, P.A.; Thomas, K.M.; Hunt, R.H.;
Lim, K.O.; Cullen, K.R. Multi-modal neuroimaging of adolescents with non-suicidal self-injury: Amygdala functional connectivity.
J. Affect. Disord. 2017, 221, 47–55. [CrossRef]

38. Santamarina-Perez, P.; Romero, S.; Mendez, I.; Leslie, S.; Packer, M.M.; Sugranyes, G.; Picado, M.; Font, E.; Moreno, E.;
Martinez, E.; et al. Fronto-Limbic Connectivity as a Predictor of Improvement in Nonsuicidal Self-Injury in Adolescents Following
Psychotherapy. J. Child Adolesc. Psychopharmacol. 2019, 29, 456–465. [CrossRef]

39. Westlund Schreiner, M.; Mueller, B.A.; Klimes-Dougan, B.; Begnel, E.D.; Fiecas, M.; Hill, D.; Lim, K.O.; Cullen, K.R. White Matter
Microstructure in Adolescents and Young Adults With Non-Suicidal Self-Injury. Front. Psychiatry 2020, 10, 1019. [CrossRef]

40. Vega, D.; Torrubia, R.; Soto, À.; Ribas, J.; Soler, J.; Pascual, J.C.; Rodríguez-Fornells, A.; Marco-Pallarés, J. Exploring the relationship
between non suicidal self-injury and borderline personality traits in young adults. Psychiatry Res. 2017, 256, 403–411. [CrossRef]
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