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KEYWORDS Abstract
Non-suicidal Objective: Comprehend the profile and prevalence of non-suicidal self-injury (NSSI) in adoles-

self-injury; cents and its association with impulsiveness and loneliness.
Self-injuric’)us Methods: Cross-sectional study carried out in 2017 in Macei6-Alagoas, Northeast Brazil, in the
behavior: households of 505 adolescents aged 12-17 years, using a sample stratified and randomized by

Adolescent; gender and neighborhood. The following instruments were used: a sociodemographic question-
Prevalence; naire, Brazilian version of Functional Assessment of Self-Mutilation (FASM), the Brazilian Barratt
Impulsive behavior; Impulsiveness Scale (BIS-11), and the Brazilian Loneliness Scale (UCLA-BR).

Loneliness Results: A prevalence of 6.53% was found for non-suicidal self-injury disorder (DSM-5). Signif-

icant differences ( p <0.05) were observed regarding: the most frequently used forms of NSSI
were the items ‘‘cut oneself’’ and ‘scratch oneself’’; engaging in three or more different forms
of self-injurious behavior (66.67%) and, reporting as reasons, ‘‘to relieve feelings of emptiness
or indifference’’ and ‘‘to stop bad feelings/sensations.’’ Significance was also related to the
sociodemographic profile: 72.73% were females and 63.54% had family income below one mini-
mum wage. Individuals with self-injurious behavior also had higher impulsiveness and loneliness
scores (p <0.05).
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Conclusions: The study identified a direct association between NSSI and impulsiveness and
loneliness among adolescents, being more prevalent in females and in young individuals with
socioeconomic vulnerability. The data provide support for improving public health policies,
aimed at education, prevention, and treatment of adolescents with NSSI.

© 2020 Sociedade Brasileira de Pediatria. Published by Elsevier Editora Ltda. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/

4.0/).

Introduction

Non-suicidal self-injury (NSSI), according to the 5th edi-
tion of the Diagnostic and Statistical Manual of Mental
Disorders (DSM-5)," in section lll, noted as a ‘‘Condition
for Further Studies,’’ is characterized by intentional self-
inflicted injury to the body surface, on five or more days,
with the expectation of leading to minor or moderate phys-
ical damage, without suicidal intent. Self-injury is intended
to relieve negative feelings or cognition, to resolve an
interpersonal difficulty, or to induce a state of positive
feelings. This behavior is not socially approved and is not
limited to picking at wounds or biting nails; with suffer-
ing or interference with interpersonal, academic, or other
functions. It should also be noted that the behavior is not
better explained by another mental disorder or medical
condition.

Although NSSI is a relevant public health concern,? with a
greater risk in adolescence and young adulthood,? not every
adolescent with self-injurious behavior seeks professional
help and, therefore, part of this information does not reach
the knowledge of health systems.*

International estimates reported that prevalence rates of
self-reported NSSI varied between 7% and 66%, depending
on the adopted NSSI definition, the sample heterogeneity,
and the employed assessment tools.’ In Europe,* the preva-
lence was as follows: 21.4% in Turkey; 35.6% in Sweden;
25.6% in Germany; 23.6% in Italy, and 25.8% in the Nether-
lands. Other studies pointed to a prevalence of 21.9% in
the United States®; 17.1% in Mexico’; 31.2% in India®; 29%
in China’; and 48.7% in New Zealand.’® However, there
is little research on NSSI in developing countries.'"'? In
Chile,"" the prevalence of self-injurious behavior in adoles-
cents with socioeconomic vulnerability was 23%. In Brazil,
research carried out in the state of Minas Gerais' identi-
fied a NSSI prevalence of 9.48% in adolescents. However,
there is little research in Brazil with a community sample of
adolescents.

Research findings'* have identified an association
between impulsiveness and NSSI, associated with the behav-
ior frequency, the number of methods used, and the
condition severity. Moreover, an association was observed
between loneliness and NSSI,® in that higher levels
of loneliness were associated with a higher probabil-
ity of self-injurious behavior. However, few studies have
assessed the association of NSSI with impulsiveness and
loneliness.

Considering this context, the aim of the study was to
assess the profile and prevalence of NSSI in adolescents and
its association with impulsiveness and loneliness.

Methods

A cross-sectional study was carried out in 2017 in the parti-
cipants’ households, with a sample stratified by gender and
neighborhood, including all administrative regions of the
city of Maceio, state of Alagoas, located in the Northeast
region of Brazil. The sample consisted of adolescents aged
12-17 years old, the age group indicated in the literature*”:8
for the onset of NSSI behavior. The methodological strategy
of data collection in households allowed obtaining rep-
resentative data about the population’s sociodemographic
diversity, since it was possible to include individuals without
access to the school environment.

The sample size dimensioning was performed using the
Lee® Calculator, using the following as parameters: propor-
tion in the population of 13%,'* absolute precision of 3,
and a significance level of 5%. The calculated sample con-
sisted of 483 adolescents, adding 5% to correct for eventual
losses, totaling (n) 505 adolescents. During data analysis,
two participants were excluded (one with a diagnosis of
autism and one with psychotic disorder - self-declared in
the sociodemographic questionnaire), in line with the dif-
ferential diagnosis criteria proposed by DSM-5," from which
a self-injurious behavior could arise from another mental
disorder or medical condition.

The collection procedure involved the following: Stage
one: selection of 13 neighborhoods obtained by drawing
lots, covering the eight administrative regions of the city of
Maceio, state of Alagoas, Brazil. Stage two: the selection of
households was randomized, covering a sufficient number in
each neighborhood to obtain the sample previously stratified
by gender and neighborhood, so that the sample propor-
tionally represented the youth population of Macei6. Stage
three: visiting the households of the adolescents and their
parents/guardians, which was performed by the research
team, consisting of four pairs of previously trained and cali-
brated undergraduate students of psychology and medicine.
When the household did not have an eligible adolescent,
the research team went to the next neighbor’s household. If
the visited household had an eligible adolescent, but he/she
was not home at the time, a new visit was scheduled. When
there was more than one eligible adolescent living in the
same household, all were invited to participate and were
included in the research collection. The researcher respon-
sible for data analysis did not participate in the collection
to ensure blinding of the research analysis.

In line with the literature,”'> the participating adoles-
cents were divided into three different groups regarding
the frequency of NSSI: Group 1 — Without Non-Suicidal Self-
Injury (WO-NSSI), adolescents in the sample who did not
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report self-injurious behavior, with a 0 (zero) frequency
for all NSSI items; Group 2 - With Non-Suicidal Self-Injury
Behaviors (B-NSSl), consisting of adolescents who showed
at least one self-injurious behavior in the previous year,
but who did not meet the diagnostic criteria of DSM-5; and
Group 3 -Non-Suicidal Self-Injury Disorder (D-NSSI), consist-
ing of adolescents who met the DSM-5 diagnostic criteria for
a possible NSSI disorder.

The data were collected using four self-administered
instruments: 1) a sociodemographic questionnaire. 2) Brazil-
ian version of Functional Assessment of Self-Mutilation
(FASM) (Escala de Comportamento de Autoles@o [ECA]) -,
elaborated or created by Lloyd-Richardson et al.'® in 1997,
translated and adapted for Brazil by Scivoletto and Giusti'”
in 2013. FASM lists 11 different types of self-injurious behav-
iors, with their frequency, the need for medical treatment,
the influence of alcohol or drugs, suicide attempt, and 22
reasons for NSSI.'®"% It has significant psychometric proper-
ties in adolescent samples, being widely used in research
on NSS|.2489,15,17-21 3) Brazilian Barratt Impulsiveness Scale
(BIS 11),2% after translation and cultural adaptation per-
formed for the Brazilian context,?® validated and widely
used to assess impulsive behavior,®> comprising 30 items
to measure three factors of impulsiveness'+?2%4: **motor
impulsiveness,’’ as act without thinking, ‘‘impulsiveness
due to lack of planning,”’ as a failure to plan for the
future, focused only on the present, and ‘‘attentional impul-
siveness,’’ such as making decisions quickly. 4) The UCLA
Brazilian Loneliness Scale (UCLA-BR),” validated in the
Brazilian context, with evidence of construct and discrim-
inant validity and good reliability, with 20 assertions for
evaluating loneliness.

The data were coded and tabulated in a Microsoft Excel®
(Microsoft, Excel®, WA, USA) spreadsheet. Quantitative
variables were presented as mean and standard deviation,
and the 95% confidence interval was calculated. Qualitative
variables were presented as frequency tables. The pres-
ence of an association between independent and dependent
variables was assessed using the chi-squared test. In the
evaluation of the total impulsiveness and of the motor and
planning impulsiveness dimensions of the three groups, the
parametric ANOVA test was used, with Tukey’s post-test.
In the evaluation of motor impulsiveness and the loneli-
ness score in the three groups, Levene’s normality test was
used, and then the Kruskal-Wallis non-parametric test, with
Dunn’s post-test. In all analyses using the BioEstat® program
(BioEstat®, PA, Brazil), p <0.05 was considered significant.

The study was approved by the Research Ethics
Committee, CAAE No0.61780016.0.0000.0039, Opinion No.
1.832.940. The study objectives, instruments, and contacts
of the professionals involved were clarified. The adoles-
cents’ parents or guardians signed an informed consent
and the participating adolescents signed an informed assent
form.

Results

The analyzed data are related to the 505 eligible ado-
lescents, aged 12-17 years, living in the 13 selected
neighborhoods, which cover all administrative regions of
Maceio/Alagoas, Northeast Brazil.

Regarding the sample characterization, the mean age of
the participants was 14.32 +1.61 (Mean £ SD), of both gen-
ders (50.3% males), of whom 208 (41.19%) self-declared to
be brown, 335 (66.34%) attended elementary school, 230
(45.54%) adolescents reported that the family receives less
than one minimum wage, and 259 (51.29%) lived with both
their parents (Table 1).

Regarding the prevalence of NSSI, 33 (6.53%) adolescents
met the DSM-5 diagnostic criteria for a possible disorder?
(D-NSSI); additionally, 196 (38.81%) adolescents exhibited at
least one self-injurious behavior in the previous year but did
not meet the DSM-5 diagnostic criteria (B-NSSI).

As for the sociodemographic differences (Table 1), the D-
NSSI group had a significantly higher proportion of female
adolescents. In characterizing income, the D-NSSI group
had a significantly higher number of adolescents whose
family income was less than one minimum wage (63.54%).
Regarding the activity performed by the adolescents, all
participants of the D-NSSI group reported they only studied.

Considering the different types of NSSI used (Table 2),
in the B-NSSI group 148 (75.51%) adolescents used one or
two different types of NSSI; on the other hand, this number
was significantly higher in the D-NSSI group, as 22 (66.67%)
adolescents used three or more different forms of NSSI.
The most frequently used forms in the D-NSSI group were
‘‘cutting oneself’’ and *‘scratching oneself.’’

When investigating the reasons for NSSI (Table S1; Sup-
plementary), the D-NSSI group showed a significantly higher
number of answers in the item ‘‘to alleviate feelings of
emptiness or indifference.’”’ However, the item *‘to stop bad
feelings/sensations’’ was the most frequently found in the
two groups ( B-NSSI and D-NSSI).

When analyzing the association between NSSI and impul-
siveness (Table 3), the D-NSSI group showed a significantly
higher total impulsiveness score among the groups; in addi-
tion, the B-NSSI group also had a significantly higher total
score than the WO-NSSI group.

When analyzing the dimensions of impulsiveness, it was
observed that in ‘‘motor impulsiveness,’’ both the B-NSSI
and the D-NSSI groups showed scores that were significantly
higher than those in the WO-NSSI group.

In “*attentional impulsiveness,’’ the D-NSSI group showed
a significantly higher score among all the groups, just as the
B-NSSI group also reported a significantly higher score than
the WO-NSSI group.

In the ‘‘impulsiveness due to lack of planning,’’ the D-
NSSI group showed a significantly higher level among all the
groups.

Analyzing the association between NSSI and loneliness
(Table 3), the D-NSSI group showed a significantly higher
level of loneliness among all the groups; just as the B-NSSI
group also had a significantly higher loneliness score than
the WO-NSSI group.

Discussion

The first studies?” that adopted the DSM-5 diagnostic cri-
teria for NSSI' reported prevalence rates between 4-7% in
community samples of adolescents, data consistent with the
prevalence of 6.53% of adolescents with a possible disorder
(D-NSSI) identified in the present study.
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Table 1

non-suicidal self-injury behaviors (B-NSSI), and possible non-suicidal self-injury disorder (D-NSSI).

Sociodemographic characteristics of the groups of adolescents: without non-suicidal self-injury (WO-NSSI), and with

Sociodemographic ~ Sample % WO-NSSI (1) B-NSSI (2) n D-NSSI (3) n p
characteristic n=505 n (%) (%) (%)
(2/1) (3/1) (3/2)
Gender
Male 254 50.30 148 (55.22) 92 (46.94) 9 (27.27) n/s 0.001 0.004
Female 251 49.70 120 (44.78) 104 (53.06) 24 (72.73)
Age (years)
12 81 16.04 43 (16.04) 32 (16.33) 5 (15.15) n/s
13 92 18.22 50 (18.66) 34 (17.35) 8 (24.24)
14 108 21.39 53 (19.78) 43 (21.94) 9 (27.27)
15 97 19.21 55 (20.52) 37 (18.88) 5 (15.15)
16 60 11.88 30 (11.19) 26 (13.27) 3(9.09)
17 67 13.27 37 (13.81) 24 (12.24) 3(9.09)
Skin
color/ethnicity
White 152 30.10 78 (29.10) 63 (32.14) 9 (27.27) n/s
Black 98 19.41 51 (19.03) 38 (19.39) 8 (24.24)
Yellow 30 5.94 15 (5.60) 13 (6.63) 2 (6.06)
Brown 208 41.19 119 (44.40) 72 (36.73) 12 (36.36)
Native 10 1.98 3(1.12) 7 (3.57) -
Schooling
No schooling 8 1.58 4 (1.49) 4 (2.04) - n/s
Grade School 335 66.34 172 (64.18) 135 (68.88) 23 (69.70)
High School 160 31.68 91 (33.96) 57 (29.08) 9 (27.27)
Marital status
Single 497 98.42 263 (98.13) 194 (98.98) 33 (100) n/s
7 1.39 4 (1.49) 2 (1.02) -
Married/Common-
law
marriage
Family income
Minimum wages
(MW)
<1 MW 230 45.54 121 (45.15) 86 (43.88) 21 (63.64) n/s 0.0087 0.0051
1 to 3 MW 180 35.64 109 (40.67) 56 (28.57) 11 (33.33) n/s
3to5 MW 36 7.13 16 (5.97) 20 (10.20) - n/s 0.0131  0.001
5to 7 MW 23 4.55 10 (3.73) 12 (6.12) 1(3.03) n/s
7 to 9 MW 4 0.79 2 (0.75) 1 (0.51) -
9 or more MW 21 4.16 8 (2.99) 13 (6.63) - n/s 0.0088
Activity
Does not study 16 3.17 12 (4.48) 3 (1.53) - n/s 0.0323 n/s
or works
Only studies 456 90.30 236 (88.06) 180 (91.84) 33 (100) n/s 0.0004 0.0035
Only works 7 1.39 5 (1.87) 2 (1.02) - n/s
Studies and 25 4.95 14 (5.22) 11 (5.61) - n/s 0.0206 0.0163
works
Lives with
Both Parents 259 51.29 141 (52.61) 99 (50.51) 18 (54.55) n/s
Mother 147 29.11 66 (24.63) 63 (32.14) 12 (36.36) n/s
Father 15 2.97 12 (4.48) 3 (1.53) - n/s 0.0323 n/s
Spouse 6 1.19 3(1.12) 2 (1.02) - n/s
Relatives 55 10.89 33 (12.31) 20 (10.20) 2 (6.06) n/s
Others 23 4.55 13 (4.85) 9 (4.59) 1(3.03) n/s
Number of
children
0 488 96.63 260 (97.01) 189 (96.43) 32 (96.97) n/s
1 or more 17 3.37 8 (2.99) 7 (3.57) 1(3.03)

n/s, non-significant.
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Table 2 Frequency, percentage, mean, and standard deviation of the types of non-suicidal self-injury (NSSI) used by adolescents
in the groups with non-suicidal self-injury behaviors (B-NSSI) and with possible non-suicidal self-injury disorder (D-NSSI).
NSSI types B-NSSI D-NSSI
n % Episodes Mean +=SD  95%ClI n % Episodes Mean +=SD  95%ClI p

Cut oneself 33 16.84 1.71+0.95 1.57-1.84 23 69.70 9.35+20.07 2.50-16.19 0.0001
Hit oneself 22 11.22 1.89+0.60 1.80-1.97 15 45.45 5.8+7.32 3.30-8.29  0.0001
Pull one’s hair 11 5.61 5.20+4.44 457-5.82 5 15.15 4.24+3.56 2.98-5.41 0.027
Pick at sores 103 52.55 5.90+7.70 4.88-6.97 11 33.33 16.45+28.90 6.58-26.31 0.006
Burn oneself 27 13.78 1.38+0.74 1.27-1.48 6 18.18 9.83+19.69 3.11-16.54 n/s
Insert objects 19  9.69 1.20+0.45 1.13-1.26 5 15.15 4.20+1.64 3.64-4.75 n/s

under oneself’s

nails or skin
Bite oneself 107 54.59 5.36+4.84 4,68-6.03 15 45.45 10.60+16.77 4.87-16.32 n/s
Pinch and poke 11 5.61 2 - 12 36.36 6.33+8.00 3.60-9.05  0.0001

oneself until

bleeding
Scratch oneself 26 13.27 2.17+1.19 2.00-2.33 23 69.70 9.14+21.00 1.97-16.30 0.0001

n/s, non-significant.

Table 3

Mean, standard deviation, and confidence interval of the scores of the impulsiveness (Barrat Impulsiveness Scale - BIS

11) and loneliness (Brazilian Loneliness Scale - UCLA-BR) of the groups of adolescents without non-suicidal self-injury (WO-NSSI),
with non-suicidal self-injury behaviors ( B-NSSI), and with possible non-suicidal self-injury disorder (D-NSSI).

Variable WO-NSSI (1) 95%Cl B-NSSI (2) 95%Cl D-NSSI (3) 95%Cl
Mean + SD Mean + SD Mean + SD

IMPULSIVENESS 62.72+9.36 61.59-63.84 67.23+9.28° 65.93-68.52 73.39+£10.122.¢ 69.93-76.84
TOTAL SCORE

Motor 17.96 +3.92 17.49-18.42 20.154+4.26° 19.55-20.74 21.64+4.57° 20.08-23.19
impulsiveness

Attentional 15.79+3.33 15.39-16.18 17.78 £3.71° 17.26-18.29 20.09 +£4.502.¢  18.55-21.62
impulsiveness

Impulsiveness due  28.97 +£5.01 28.37-29.56 29.31+4.84 28.63-29.98 31.67 £4.952.¢  29.98-33.35
to lack of
planning

LONELINESS

TOTAL SCORE 11.42+10.08 10.21-12.62 17.30£11.95>  15.62-18.97 25.48+15.812.< 20.08-30.87

p<0.05(23>1;02>1;°3>2).

The findings of the present study were similar to the
research carried out in Belgium'® regarding the follow-
ing: the prevalence of 7.6% for a possible D-NSSI (DSM-5);
the predominance in females, also reported in several
studies, 20,26 the profile, in which the majority lived with
both parents; and reporting, on average, three different
NSSI methods.

In a comparative analysis between the present study
and research carried out in Sweden,* the prevalence
was similar for a possible disorder (D-NSSI), according
to DSM-5 (6.7% in the Swedish study and 6.53% in the
present research). The socioeconomic vulnerability profile
was found in both studies: in the Swedish research, the
adolescents reported that their families were in greater
financial difficulties, and in the present research, 63.64%
of the adolescents in the D-NSSI group reported that their
families had a family income of less than one minimum
wage.

The convergence of results was also observed in the study
carried out in Mexico,” in which a prevalence of 5.6% of NSSI
(DSM-5) was identified, with *‘relief from negative feelings’’
being the most frequently reported reason. This similar
findings may be due to similarities regarding the sociode-
mographic profile, as both are developing countries in Latin
America.

A Brazilian study,' carried out in four schools in the
state of Minas Gerais, identified a prevalence of 9.48% of
adolescents with NSSI. According to the present study, the
research conducted in Minas Gerais adopted the DSM-5 cri-
teria and used the same instrument (FASM ). The similarities
between the studies involved a predominance of females;
tendency towards impulsiveness; and the main reasons for
self-injury: ‘‘relieving feelings of emptiness or indiffer-
ence’’ and ‘‘stopping bad feelings or sensations.’’

Regarding the methodological aspects, when using a data
collection method in the participants’ households, it was
sought to minimize barriers indicated in the literature,’
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Repetitive behavior
patternaiming at
’ avoiding or escaping
aversive emotional *
experiences

After a period, feelings
of anger, guilt, and
shame emerge

NON-SUICIDAL SELF-INJURY

Increase in aversive
emotional experiences
such asanger, tension,

anxiety, sadness,
anguish, self-criticism

CYCLE

Sensation of temporary
release from these
distressing emotions,
with relief during or
shortly after self-injury

From which they feel
they cannot escape
or control

Self-injurious
* | 4

behavior

Figure 1

because data collection performed in school environments
results in not detecting information from those who were
absent at the time of application or who dropped out of
school, thus not being represented in the prevalence rates of
most studies. Likewise, when identifying that in the present
study most of the sample declared themselves to be brown
(41.19%), it was possible to expand the profile on NSSI, since
publications from developed countries mainly adopted sam-
ples of white/Caucasian individuals.?®

In the literature, few studies have evaluated the associ-
ation between loneliness and NSSI.¢ In a study carried out
in China ° it was observed that NSSI was significantly associ-
ated with a higher level of loneliness. A similar profile was
identified in the present study, as the loneliness score was
significantly higher in the two groups with the presence of
self-injurious behavior (B-NSSI and D-NSSI).

Regarding impulsiveness,' a higher level was identified
in individuals with self-injurious behaviors, as they can be
motivated to obtain the immediate benefits of self-injurious
behavior (e.g., relief) and have fewer concerns about the
long-term consequences (e.g., scarring, discomfort, and
stigmatization).

The present study proposes the ‘'NSSI cycle’’ (Fig. 1),
aiming to facilitate the understanding of this phenomenon.
Self-injurious behavior arises when there is an increase in
aversive emotional states' such as anger, tension, anxi-
ety, sadness, anguish, and self-criticism - from which the
individuals feel they cannot escape or control. To induce a
feeling of temporary release'® from these distressing emo-
tions, they use self-injurious behaviors, which produce relief
during or shortly after the self-injury. However, after a
period, feelings of anger, guilt, and shame emerge, which
in turn represent a further increase in aversive emotional
experiences. Thus, a pattern of repetitive behavior is estab-
lished, aiming to avoid or escape these distressing emotions.
Despite the long-term negative consequences, NSSI is more

Non-suicidal self-injury (NSSI) cycle.

likely to be considered an immediate solution* for effec-
tively interrupting unwanted emotional states. Considering
that it reduces suffering, at least temporarily, it ends up
reinforcing a repetitive and cyclical pattern of self-injurious
behaviors.

The authors emphasize the need for intervention in ado-
lescents with NSSI, as it is a stable behavior and may persist
into adulthood. Moreover, adolescents with NSSI have a
greater history'® of psychiatric treatment, hospitalization,
comorbidities, and a tendency to engage in other health
risk behaviors.® Thus, the study data provide support for
improving health policies,” with the purpose of increas-
ing protection factors®® among adolescents, contributing to
their healthy psychosocial development and reducing risks
and damages in adulthood.

Regarding the limitations of the present study, it should
be considered that the data were collected through self-
administered questionnaires and these depend on the
memory and authenticity of their respondents.’ More-
over, the results reflect the reality of a capital city in the
northeastern region of Brazil. Longitudinal studies with com-
munity and clinical samples are necessary to assess the
DSM-5 criteria for NSSI, the course of its development, dif-
ferentiation from other disorders, the short and long-term
antecedents, and its consequences.

In conclusion, the present study identified the profile and
prevalence of NSSI in adolescents, and its association with
impulsiveness and loneliness. Regarding the prevalence, it
was identified that 6.53% of the adolescents had the diag-
nostic criteria proposed by the DSM-5 for a possible D-NSSI.
Regarding the profile, it was more prevalent in females and
in young people with socioeconomic vulnerability. As for the
connection, a direct association was identified between NSSI
and impulsiveness and loneliness. These findings reinforce
the importance of more appropriate intervention method-
ologies for early identification of NSSI, aiming to avoid
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worsening and chronicity of the condition. It should be noted
that this study does not intend to exhaust the discussion on
the phenomenon, but to contribute to give visibility to the
topic and to assist in the creation of public health policy
projects, aimed at education, prevention, and treatment of
self-injuring adolescents.

Conflicts of interest

The authors declare no conflicts of interest.

Appendix A. Supplementary data

Supplementary
cle

this
version,

arti-
at

related to
the online

material

can be found, in

doi:https://doi.org/10.1016/j.jped.2020.01.006.

References

10.

1.

. APA - American Psychiatric Association. DSM-5: Manual diagnos-

tico e estatistico de transtornos mentais. 5™ ed Porto Alegre:
Artmed Editora; 2014. p. 803-6.

. Mummé TA, Mildred H, Knight T. How do people stop non-

suicidal self-injury? A systematic review. Arch Suicide Res.
2017;21:470-89.

. Janis IB, Nock MK. Are self-injurers impulsive? Results from two

behavioral laboratory studies. Psychiatry Res. 2009;169:261-7.

. Zetterqvist M, Lundh LG, Dahlstrom O, Svedin CG. Prevalence

and function of non-suicidal self-injury (NSSI) in a commu-
nity sample of adolescents, using suggested DSM-5 criteria
for a potential NSSI disorder. J Abnorm Child Psychol. 2013:
759-73.

. Simioni AR, Pan PM, Gadelha A, Manfro GG, Mari JJ, Miguel

EC, et al. Prevalence, clinical correlates and maternal psy-
chopathology of deliberate self-harm in children and early
adolescents: results from a large community study. Rev Bras
Psiquiatr. 2018;40:48-55.

. Giletta M, Scholte RHJ, Engels RCME, Ciairano S, Prinstein MJ.

Adolescent non-suicidal self-injury: a cross-national study of
community samples from Italy, the Netherlands and the United
States. Psychiatry Res. 2012;197:66-72.

. Albores-Gallo L, Méndez-Santos JL, Xochitl-Garcia Luna A,

Delgadillo-Gonzalez Y, Chavez-Flores Cl, Martinez OL. Non-
suicidal self-injury in a community sample of older children
and adolescents of Mexico City. Actas Esp Psiquiatr. 2014;42:
159-68.

. Kharsati N, Bhola P. Patterns of non-suicidal self-injurious

behaviours among college students in India. Int J Soc Psychiatry.
2015;61:39-49.

. Tang J, Li G, Chen B, Huang Z, Zhang Y, Chang H, et al. Preva-

lence of and risk factors for non-suicidal self-injury in rural
China: results from a nationwide survey in China. J Affect Dis-
ord. 2018;226:188-95.

Garisch JA, Wilson MS. Prevalence, correlates, and prospec-
tive predictors of non-suicidal self-injury among New Zealand
adolescents: cross-sectional and longitudinal survey data. Child
Adolesc Psychiatry Ment Health. 2015;9:1-11.

Spears M, Montgomery AA, Gunnell D, Araya R. Factors
associated with the development of self-harm amongst a socio-
economically deprived cohort of adolescents in Santiago, Chile.
Soc Psychiatry Psychiatr Epidemiol. 2014;49:629-37.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

190

Benjet C, Gonzalez-Herrera |, Castro-Silva E, Méndez E, Borges
G, Casanova L, et al. Non-suicidal self-injury in Mexican young
adults: prevalence, associations with suicidal behavior and psy-
chiatric disorders, and DSM-5 proposed diagnostic criteria. J
Affect Disord. 2017;215:1-8.

da Fonseca NP, Silva CA, AraGjo LM, Botti NC. Auto lesao
sem intencao suicida entre adolescentes. Arq Bras Psicol.
2018;70:246-58.

Hamza CA, Willoughby T, Heffer T. Impulsivity and nonsuici-
dal self-injury: a review and meta-analysis. Clin Psychol Rev.
2015:13-24.

Buelens T, Luyckx K, Kiekens G, Gandhi A, Muehlenkamp JJ,
Claes L. Investigating the DSM-5 criteria for non-suicidal self-
injury disorder in a community sample of adolescents. J Affect
Disord. 2020;260:314-22.

Lloyd EE, Kelley ML, Hope T. Self-mutilation in a community
sample of adolescents: descriptive characteristics and provi-
sional prevalence rates. In: Annual meeting of the Society for
Behavioral Medicine. 1997.

Giusti JS. Automutilagdo: caracteristicas clinicas e comparacdo
com pacientes com transtorno obsessivo-compulsivo [Doctoral
Thesis]. Sao Paulo: Universidade de Sao Paulo; 2013. p. 1-160.
Lloyd-Richardson EE, Perrine N, Dierker L, Kelley ML. Character-
istics and functions of non-suicidal self-injury in a community
sample of adolescents. Psychol Med. 2007;37:1183-92.

Nock MK, Prinstein MJ. A functional approach to the assess-
ment of self-mutilative behavior. J Consult Clin Psychol.
2004;72:885-90.

Zetterqvist M. The DSM-5 diagnosis of nonsuicidal self-injury
disorder: a review of the empirical literature. Child Adolesc
Psychiatry Ment Health. 2015;9:1-13.

Muehlenkamp JJ, Claes L, Havertape L, Plener PL. International
prevalence of adolescent non-suicidal self-injury and deliberate
self-harm. Child Adolesc Psychiatry Ment Health. 2012;6:10.
Barratt Ernest S. Impulsivity: integrating cognitive, behavioral,
biological, and environmental data. In: McCown WG, Johnson
JL, Shure MB, editors. The impulsive client: theory, research,
and treatment. American Psychological Association; 1993. p.
39-56.

Von Diemen L, Szobot CM, Kessler F, Pechansky F. Adaptation
and construct validation of the Barratt Impulsiveness Scale (BIS
11) to Brazilian Portuguese for use in adolescents. Rev Bras
Psiquiatr. 2007;29:153-6.

Patton JH, Stanford MS, Barratt ES. Factor structure of the Bar-
ratt Impulsiveness Scale. J Clin Psychol. 1995;51:768-74.
Barroso SM, de Andrade VS, Midgett AH, de Carvalho RG. Evidén-
cias de validade da escala Brasileira de Solidao UCLA. J Bras
Psiquiatr. 2016:68-75.

Plener PL, Schumacher TS, Munz LM, Groschwitz RC. The
longitudinal course of non-suicidal self-injury and deliberate
self-harm: a systematic review of the literature. Borderline
Personal Disord Emot Dysregulation. 2015;2:2.

Cassels M, Wilkinson P. Non-suicidal self-injury in adolescence.
Paediatr Child Heal (United Kingdom). 2016;26:554-8.
Gholamrezaei M, De Stefano J, Heath NL. Nonsuicidal self-injury
across cultures and ethnic and racial minorities: a review. Int J
Psychol. 2017;52:316-26. August.

Brasil. Ministério da saude. Viva: instrutivo notificacdo
de violéncia interpessoal e autoprovocada. [cited 2019
Nov 10]. 2016. Available from: http://bvsms.saude.gov.
br/bvs/publicacoes/viva_instrutivo_violencia_interpessoal.
Bisch NK, Moreira TC, Benchaya MC, Pozza DR, Freitas LC, Farias
MS, et al. Telephone counseling for young Brazilian cocaine
and/or crack users. Who are these users? J Pediatr (Rio J).
2018;95:209-16.


https://doi.org/10.1016/j.jped.2020.01.006
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0005
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0010
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0015
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0020
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0025
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0030
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0035
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0040
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0045
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0050
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0055
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0060
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0065
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0070
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0075
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0080
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0085
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0090
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0095
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0100
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0105
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0110
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0115
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0120
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0125
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0130
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0135
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0140
http://bvsms.saude.gov.br/bvs/publicacoes/viva_instrutivo_violencia_interpessoal
http://bvsms.saude.gov.br/bvs/publicacoes/viva_instrutivo_violencia_interpessoal
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145
http://refhub.elsevier.com/S0021-7557(19)30325-0/sbref0145

	Profile of non-suicidal self-injury in adolescents: interface with impulsiveness and loneliness
	Introduction
	Methods
	Results
	Discussion
	Conflicts of interest
	Appendix A Supplementary data
	References


