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Abstract: Introduction: Non-suicidal self-injury (NSSI) is defined as a deliberate and voluntary self-inflicted physical
damage without suicidal intent. However, the risk of suicide is significantly higher among those who have previously
engaged in NSSI. Adolescents are at risk for developing this type of behavior, as elevated levels of impulsivity and
emotional reactivity are present due to brain developmental processes.

Methods: A cross-sectional survey that collected data from a sample of 140 adolescents from two Brazilian public
schools in august of 2018. The prevalence of self-injury was calculated, and related factors were analyzed, such as sex,
socioeconomic status, age of onset, recurrence, intention to die and healthcare assistance.

Results: The prevalence of self-injury was 25% (n = 35) in the sample. Girls were seven times more likely to practice
self-injury than boys (OR 7.42; 95% CI| 2.80-19.66; p<0.001). However, boys were more likely to have intention to die,
recurrence, absence of pain, and no healthcare assistance. The age of onset was 13 to 15 years for most cases. More
than one third of participants reported multiple episodes of self-injury (five episodes or more) and they were 13 times
more likely to have intention to die (OR 13.2; 95% CI 1.44-120.69; p=0.010). Only one person reported using medication
on a daily basis (selective serotonin reuptake inhibitor) and 28.6% reported undergoing professional healthcare
assistance.

Conclusion: Self-injury is a prevalent behavior in adolescents, that potentially results in psychological and physical
impairments. Further research to achieve a better understanding of clinical and epidemiological features of self-injury is
essential so that more effective preventive and therapeutic interventions can be developed to target the needs of young

people worldwide.
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behavior.

INTRODUCTION

Non-suicidal self-injury (NSSI) is defined as
deliberate and voluntary self-inflicted physical damage
without suicidal intent. Current evidence suggests that
adolescence is a vulnerable phase for developing
NSSI, as elevated levels of impulsivity and emotional
reactivity are present due to brain developmental
processes [1]. The age of onset is usually around 13 to
15 years, with a decrease in prevalence by adulthood
[2,3]. The World Health Organization considers
adolescents to be between 10 and 19 years old.

Adolescents who deliberately harm themselves are
of clinical concern, not only because it may result in
disabilities, but also because it appears to be a
predictor for later suicide, with evidence that at least a
quarter of patients who commit suicide have previously
engaged in non-suicidal self-injury [4,5]. According to
the World Health Organization, suicide is the third
leading cause of death among adolescents aged
between 15 and 19 years worldwide [6].
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A systematic review that examined fifty-two studies
from different countries found a mean lifetime
prevalence of NSSI of 18.0% [7]. Brunner et al.
assessed eleven European countries finding an overall
lifetime prevalence of 27.6% [8]. Giletta et al. described
a prevalence of 24.0% among adolescents from Italy,
the Netherlands, and the United States [9]. Brazil is
lacking epidemiological studies on self-injury, and
therefore, prevalence remains uncertain.

The most common methods of NSSI are cutting,
hitting, scratching, biting, and burning. Different
methods can be used in association [10-12]. There is
evidence that self-injury is a strategy of emotional
regulation, with the intention of reducing negative
feelings experienced by the person. Accordingly, NSSI
tends to be repetitive with numerous episodes over
time [12-14]. In a study of more than 28,000 Irish
patients who arrived at an emergency room due to self-
injury, 19.2% experienced recurrence [15].

Personal characteristics such as pessimism,
insecurity, low self-esteem, impulsivity, and emotional
instability seem to be related to a higher risk of self-
injury. Association with substance abuse is also
common. In addition, several studies have shown that
self-injury is more prevalent among people who have
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suffered bullying and abuse, such as physical violence,
emotional violence, sexual abuse, and neglect, or who
are inserted in a context of dysfunctional family
relationships [12,13,16,17].

The main obstacle to the treatment of these people
seems to be the low demand for health care. An Irish
study revealed that only 11.3% of adolescents sought
hospital care because of a self-injury episode [18].
There is growing evidence of the effectiveness of
psychotherapeutic treatments for NSSI in adolescents
[1]. Regarding pharmacological interventions, studies
demonstrate possible benefits from using atypical
antipsychotics, selective serotonin reuptake inhibitor,
serotonin—norepinephrine  reuptake inhibitor, and
naltrexone in reducing NSSI [11].

Recent efforts to address gaps in the current
knowledge have culminated in the inclusion of NSSI in
the Diagnostic and Statistical Manual of Mental
Disorders (DSM-5) as a condition for future studies
[19]. This represents an important step towards the
recognition of this disorder as a new diagnostic entity,
which would promote communication and research on
etiology, treatment and prognosis [1,3,11].

Bearing in mind that self-injury can result in
significant clinical and functional impairment for
adolescents, the aim of this research is to quantify the
prevalence and investigate related factors, such as
sex, socioeconomic status, age of onset, recurrence,
intention to die and healthcare assistance.

METHODS

Study Design and Sample

This study is based on a cross-sectional survey that
collected data from a sample of 140 adolescents from
two Brazilian public schools in August 2018. Both
schools were located in Ceildndia, an urban area in the
suburbs of the Federal District. The researchers
selected these schools according to the ease of access
and communication with the principal of each school.
The classrooms were indicated by the staff members.

Inclusion criteria included students aged between
10 and 19 years old, from the selected schools and
classrooms, present at school on the day of the
questionnaire application, who voluntarily agreed to
participate in the research and whose legal caretaker
had signed the Informed Consent Form. There were no
exclusion criteria.

Data Collection and Analyses

Data was collected wusing an anonymous
questionnaire, in which the participants themselves
filled out the answers, without exposing their answers
to the interviewer or other people. The questionnaire
was divided in two sections. The first section included:
age, school grade, sex, number of bathrooms at home
(in order to assess socioeconomic status, being 1
bathroom the lowest, 2 bathrooms the middle and 3 or
more bathrooms the highest), “do you know what self-
injury is?”, “do you know someone that practices or has
practiced self-injury?”, “have you ever considered self-
injuring?”, “have you ever practiced self-injury?”. If the
participant answered “yes" to the last question, it was
requested to move on to the second section of the
questionnaire, that inquired about age of onset,
methods of self-injurying, parts of the body, feelings
before and after self-injuring, intention to die,
recurrence, presence of pain, precipitating factors,
regular medication intake and professional healthcare
assistance (primary care physician, psychiatrist,
psychologist or psychotherapist).

Data analyses were performed using Microsoft
Excel 2010® and GraphPad InStat 3®. Descriptive
analyses were made to evaluate the distribution of the
variables. The variables were all categorical and were
presented with  frequency and/or percentage
calculations. The prevalence of self-injury of the
sample was calculated. The association between two
variables was calculated using odds ratio (OR), 95%
confidence interval (95% CI) and p-value, based on the
Chi-square test, Chi-square for a trend or two-sided
Fisher's exact test. Missing data were excluded from
comparative analyses.

Ethics and Funding

This research was carried out in compliance with
Resolution Number 466/2012 of the Brazilian National
Health Council (CNS), after having been submitted for
approval by the Ethics Committee of FEPECS/SES -
DF, through Plataforma Brasil (CAAE:
93352218.1.0000.5553).

The risks of this research were related to the
constraint in providing answers in the interview
instrument. To address this, there was total anonymity
and confidentiality of the data. Participants who
expressed a need for assistance were offered free
clinical support by the researchers, that are
pediatricians.
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The benefits came exclusively from the contribution
to the improvement of scientific knowledge for the
medical field.

All participants, the school staff, and researchers
were volunteers and the resources were financed by
the researchers themselves (for example, printing
questionnaires). There were no conflicts of interest.

RESULTS

Descriptive Analysis

By defining the sample error at 5%, the confidence
level at 95%, and the minimum expected prevalence
for self-injury at 10%, the sample should comprise at
least 139 adolescents.

On the day of data collection, 149 students were
present at the schools. Of these, 9 students (6.0%) did
not want to participate (returned a blank questionnaire
or did not return it). Thus, the sample was comprised of
140 participants.

The proportion of boys and girls was similar (50.0%
and 47.1%, respectively, and 2.9% left the sex field
blank). The ages ranged from 13 to 19 years, with the
largest group being of 15 year-olds (42.1%) attending
the 9th grade (74.2%). Almost half of the participants
belonged to the group with the lowest socioeconomic
status (49.3%). The detailed distribution of
socioeconomic variables can be seen in Table 1.

Among the 140 adolescents, 129 (92.1%) answered
that they know what self-injury is and 104 (74.3%)
answered that they know someone who practices or
has practiced self-injury.

The prevalence of self-injury was 25.0% (n = 35).
The age of onset was 13 to 15 years for most cases
(82,9%), and the other part of the sample reported an
earlier onset, aged 12 or less (17.1%).

In the questions that followed, more than one option
could be selected by the participant. The predominant
method of self-injury was cutting (91.4%), followed by
biting (14.3%), and hitting (11.4%). The most common
site was the arm (85.7%), followed by the leg (34.3%),
neck (2.9%), and other (2.9%).

More than half of the adolescents practicing self-
injury in the sample reported that, before the first
episode, they had experienced feelings of sadness
(60.0%) and anger (54.3%). Others reported feelings of
emptiness (48.6%), quilt (40,0%), loss of control

(37.1%), rejection (28.6%), anxiety (25.7%), and other
(5.7%).

The main feeling experienced by adolescents after
self-injuring was relief (60.0%), followed by guilt
(34.3%), sadness (34.3%), well-being (20.0%), shame
(17.1%), and other (2.9%). Almost half reported not
feeling pain when self-injuring (48.6%).

The reasons identified by the participants as
triggers were sadness and easy crying for no reason
(51.4%), difficulty in relating to their families (48.6%),
difficulty in relating to friends (31.4%), abandonment or
rejection (28.6%), learning difficulties (8.5%), suffered
violence (2.9%), and others (8.5%).

Out of these 35 adolescents, more than a third
reported having self-injured more than five times
(34.3%). The majority of adolescents who self-injuried
themselves reported having intention to die (60.0%).
Only one participant reported using medication on a
daily basis (2.9%), that was a selective serotonin
reuptake inhibitor. Only 10 participants (28.6%)
reported to be undergoing professional healthcare
assistance (primary care physician, psychiatrist,
psychologist or psychotherapist).

Comparative Analysis

Of those 35 adolescents who reported having
practiced self-injury, 77.1% were girls, 17.1% were
boys and 5.7% left the sex field blank. Girls were 7
times more likely to practice self-injury when compared
to boys (OR 7.42; 95% Cl 2.80-19.66; p <0.001).
Nonetheless, girls were almost four times more likely to
have early onset than boys, at 12 years of age or less
(OR 3.93; 95% CI 0.19-79.58; p = 0.563).

On the other hand, boys seem to be more likely to
have the intention to die, to have multiple episodes of
self-injury (five or more), not to feel pain when self-
injuring, and not having any kind of professional
healthcare assistance (see Tables 2 and 3).

There seems to be a trend of the greater the
socioeconomic status, the lower the prevalence of self-
injury (p = 0.473). The group with the lowest economic
power showed a 66% increase in the chance of
practicing self-injury, when compared to the group with
the highest economic power (OR 1.66; 95% CI 0.42-
6.52; p = 0.543). Moreover, the group with the lowest
economic power were 23% less likely to have
healthcare assistance (OR 0.77; 95% CIl 0.06-10.50; p
=1.000).
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Table 1:

Distribution of Socioeconomic Indicators in the Overall Sample, by Presence of Self-Injury Practice

Do you practice self-injury? n (% row)
p-value
No Yes Blank
100 35 5
Overall [N=140] -
(71.4) (25.0) (3.5)
Age (years)
13 14 5 3
(63.7) (22.7) (13.6)
28 13
14 0
(68.3) (31.7)
47 10 2
15 0.428"
(79.7) (16.9) (3.4)
8 4
16 0
(66.7) (33.3)
2
17-19 0 0
(100.0)
1 3
Blank 0 -
(25.0) (75.0)
Sex
37 27 2
Female
(56.1) (40.9) (3.0)
<0.001"
61 6 3
Male
(87.1) (8.6) (4.3)
2 2
Blank 0 -
(50.0) (50.0)
Socioeconomic status
47 18 4
Lowest
(68.1) (26.1) (5.8)
. 27 9
Medium 0 0.4732
(75.0) (25.0)
. 13 3
Highest 0
(81.3) (18.7)
13 5 1
Blank -
(68.4) (26.3) (5.3)
'Based on Chi-square Test.
Based on Chi-square Test for a Trend. Excluding blank answers.
There was evidence that those who present multiple DISCUSSION

episodes of self-injury are 13 times more likely to have
the intention to die (OR 13.2; 95% CI 1.44-120.69; p =
0.010). Still, this group is 90% less likely to experience
pain (OR 0.10; 95% CI 0.02-0.61; p = 0.010) and 86%
less likely to have healthcare assistance (OR 0.14;
95% C10.02-1.29; p = 0.112).

Finally, adolescents who intend to die are 50% less
likely to have professional healthcare assistance (OR
0.50; 95% CI 0.11-2.25; p = 0.450).

Summary of the Main Findings

One in four adolescents reported having practiced
self-injury. This considerably high prevalence is
consistent with similar studies from other countries [7-
9]. The results suggested a correlation between sex
and self-injury: prevalence was higher among girls,
who seem to start at a younger age than boys. On the
other hand, in boys it seems more severe, with a higher
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Table 2: Distribution of Socioeconomic Indicators by Age of Onset, Intention to Die, Number of Episodes, Presence of
Pain and Healthcare Assistance, Excluding Blank Responses [n=35]

Sex Socioeconomic status
n (%)
Female Male Lowest Medium Highest
Age of onset (years)
6 3 1
12 or less 0 0
(22.2) (16.7) (11.1)
21 6 15 8 3
13-15
(77.8) (100.0) (83.3) (88.9) (100.0)
16 or more 0 0 0 0 0
Intention to die
N 12 1 7 3 1
o
(46.2) (16.7) (41.2) (33.3) (33.3)
14 5 10 6 2
Yes
(53.8) (83.3) (58.8) (66.7) (66.7)
Number of episodes
20 3 11 7 2
Upto5
(74.1) (50.0) (61.1) (77.8) (66.7)
o5 7 3 7 2 1
(25.9) (50.0) (38.9) (22.2) (33.3)
Pain
N 11 3 10 2 1
o
(44.0) (50.0) (62.5) (22.2) (33.3)
14 3 6 7 2
Yes
(56.0) (50.0) (37.5) (77.8) (66.7)
Healthcare assistance
N 18 5 13 6 2
o
(66.7) (83.3) (72.2) (66.7) (66.7)
9 1 5 3 1
Yes
(33.3) (16.7) (27.8) (33.3) (33.3)

Table 3: Analysis of the Correlation between Sex and Early Onset (12 Years of Age or Less), Intention to Die,
Recurrence (more than 5 Episodes), Presence of Pain and Healthcare Assistance

Sex

Female Male p-value

OR (95% Cl)

Early onset' 3.93 (0.19-79.58) reference 0.563
Intention to die 0.23 (0.02-2.29) reference 0.361
Recurrence 0.35 (0.05-2.16) reference 0.336

Pain 1.27 (0.21-7.58) reference 1.000
Healthcare assistance 2.50 (0.25-24.73) reference 0.640

Based on Two-sided Fisher’s Exact Test.
As there were categories with “zero” observations, “0.5” was added to each value, to make the calculations possible.
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Table 4: Analysis of the Correlation between Socioeconomic Status and Early Onset (12 Years of Age or Less),
Intention to Die, Recurrence (More than Five Episodes), Presence of Pain and Healthcare Assistance

Socioeconomic status
Lowest Medium Highest
OR (95% CI) p-value OR (95%) p-value -
1.58 1.23
Early onset' 1.000 1.000 reference
(0.07-38.12) (0.04-38.33)
i 0.71 1.00
Intention 1.000 1.000 reference
to die (0.05-9.50) (0.06-15.99)
1.27 0.57
Recurrence 1.000 1.000 reference
(0.10-16.82) (0.03-10.08)
0.30 1.75
Pain 0.546 1.000 reference
(0.02-4.01) (0.10-30.86)
Healthcare 0.77 1.00
. 1.000 1.000 reference
assistance (0.06-10.50) (0.06-15.99)

Based on Two-sided Fisher’s Exact Test.

'As there were categories with “zero” observations, “0.5” was added to each value, to make the calculations possible.

likelihood of intention to die, recurrence, absence of
pain, and no healthcare assistance. In accordance with
other studies, the most common method of self-injury
was cutting the arms [1,10,18].

This research showed a trend that the higher the
socioeconomic status, the lower the prevalence of self-
injury. There is evidence that support that
socioeconomic deprivation is related to self-injury rates
[17]. Several predictors of self-injury are also more
prevalent in settings of poverty, such as physical
violence, sexual abuse, and neglect, possibly acting as
cumulative risk factors [16]. Moreover, the access to
mental health care may also be hampered in
unfavorable social conditions.

The prevalence of intention to die was considerably
high (60% of adolescents who practiced self-injury).
Current literature defines self-injury as a non-suicidal
behavior that seeks a transitory relief from
psychological distress. However, self-injury and suicide
share common risk factors, such as depression,
substance abuse, history of sexual abuse or physical
violence, family dysfunction. Moreover, self-injuring
could be a gateway allowing adolescents to acquire the
capacity for suicide [2].

Given that self-injury is commonly associated with
other psychiatric disorders [4,9,10,20], it is possible
that some of the interviewed adolescents had
associated psychiatric disorders, such as depression,
even if not formally diagnosed, and would probably
benefit from psychotherapy and pharmacological
interventions.

Almost half of the participants reported not feeling
pain when practicing self-injury, especially those with
recurrent episodes. This finding endorses the possible
contribution of the opioid system, either through the
mechanism of dependence on endogenous opioids or
through increased tolerance to painful stimuli.
Furthermore, there are studies pointing to the role of
other neurobiological pathways regarding the
perception and processing of physical pain, such as
dopaminergic and serotonergic systems [1,10,21].

More than one third of the participants presented
recurrence of self-injury episodes. This may be
underestimated, since most participants were between
13 and 15 years old. It is possible that, if participants
were older, the recurrence rate would be even higher.
The impact of this result deserves to be highlighted,
given that these adolescents are 13 times more likely
to have intention to die and are 86% less likely to have
healthcare assistance.

The most alarming result was that only 28.6% of the
cases reported having professional healthcare
assistance (primary care physician, psychiatrist,
psychologist or psychotherapist). Self-injury is a very
prevalent behavior, which has enormous potential to
offer psychological and physical impairment to
adolescents, which are mostly unattended. Therefore,
self-injury urgently needs to be properly addressed in
the context of public health.

STRENGTHS AND LIMITATIONS

The strengths of the study include reaching the
sample size calculated to measure the prevalence of
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