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Abstract
Objectives To investigate the association between personal, relational and school factors with involvement in fights with

weapon among Brazilian school-age youth.

Methods Using data from the Adolescent School-Based Health Survey 2015 (n = 102.072), we conducted multilevel

logistic regression models.

Results IFW was associated with female sex (OR = 0.45), and with older age (OR = 1.15), previous involvement in

physical violence (OR = 2.05), history of peer verbal (OR = 1.14) and domestic victimization (OR = 2.11), alcohol use

(OR = 2.42) and drug use (OR = 3.23). The relational variables (e.g., parent’s supervision) were mostly negatively

associated with IFW. At the school level, attending public school and attending schools in violent surroundings were both

positively associated with IFW. The intraclass correlation coefficient estimated in the empty model showed that 5.77% of

the variance of IFW was at school level. When all individual- and school-level variables were included in the model, the

proportional changes in variance were 61.7 and 71.55%, respectively.

Conclusions IFW is associated with personal, relational and school factors. Part of the variance in IFW by school is

explained by characteristics of the school context.
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Introduction

Youth violence has been considered a major social and

public health problem in the world since the 1990s. In

2012, there were 200,000 homicides of adolescents and

youths aged between 10 and 29 worldwide (WHO 2014).

Of these, 25,620 were reported in Brazil (Datasus 2012)

representing almost 13% of total homicides worldwide,

greatly exceeding Brazil’s share of the world population

(2.8%) (Vlavev et al. s.d.). In Brazil, interpersonal violence
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was the first cause of years of life lost (YLL) in 2010.

According to the World Health Organization (WHO),

violent death represents only the apex of the pyramid that

represents the magnitude of youth violence in the world,

and most part of the cases may never be reported (WHO

2016), including acts of bullying and physical fights.

School-based surveys are, though, an important source of

information to document prevalence, consequences and

risk factors for youth violence worldwide.

According to the School-based Student Health Survey

(GSHS), the prevalence of involvement in physical fights

(both as victims and perpetrator) in the previous 12 months

form the interview varied from 21% in Myanmar to 73% in

Samoa youth (13–15-year-old) male population and from

8% in Myanmar to 62% in the Samoa female population.

The figures reported for the male youth group in Latin

American countries ranged from 36% in Honduras and

48% in Dominica (21% in Honduras and 39% in Jamaica,

for the female youth) (WHO 2016). In Brazil, according to

the Brazilian National Surveys of School Health, a cross-

sectional school-based survey with a nationally represen-

tative sample of 9th grade students (14–16-year-old), the

prevalence of involvement in physical fights in the previ-

ous year was 12.9% in 2009 (Malta et al. 2010) and 20.7%

in 2012 (Malta et al. 2014). Male figures are consistently

higher. According to Malta et al. (2010), in 2009, 6.1% of

the Brazilian students reported being involved in a fight

using cold weapons, and 4% reported involvement in fights

using a firearm. These prevalences increased to 7.3% for

fight using cold weapons and 6.4% for fights using a fire-

arm in 2012 (Malta et al. 2014). The global prevalence of

involvement in fights with weapon was 10.36% in the same

year (Melo and Garcia 2016). In a community survey

carried on in Colombia in the middle nineties, Brook et al.

(2003) reported that 6.1% of 12–17-year-old adolescents

hit someone with a weapon or shoot someone, and 6.7%

cut someone with a knife.

Comprehensive approaches to youth violence consider

the interconnections between individual characteristics, the

school environment and family relationships, from a mul-

tilevel ecological perspective. According to this approach,

youth behaviors are influenced by multiple social contexts

simultaneously interacting with one another (Krug et al.

2002; Henrich et al. 2005; Brookmeyer et al. 2006;

Ribeaud and Eisner 2010; Foster and Brooks-Gunn 2013).

However, most of the evidence on youth violence risk

and protective factors, especially that based on multilevel

ecological approaches, comes from high-income countries,

which have lower violence rates than low and middle-in-

come countries (LMICs). Therefore, it is not clear what

risk and protective factors are more relevant in different

settings with distinct cultural norms, social organization

and violence levels. Given the magnitude and

consequences of the problem, it is necessary to examine

risk factors for crime and violence in Brazil and other

LMICs to advance violence prevention efforts globally

(Murray et al. 2013).

The purpose of this study is to investigate the associa-

tion between personal, relational and school factors with

involvement in fights with weapon (IFW) among Brazilian

youth.

Methods

Study population, sampling and data collection

We analyzed data from the Brazilian National Surveys of

School Health (Pesquisa Nacional de Saúde do Escolar—

PeNSE) carried out in 2015. PeNSE is a nationally repre-

sentative survey of students from the final (9th) year of

elementary education in public and private schools in

Brazil. The students were selected based on a complex

sampling strategy. Sample size was calculated to allow the

estimation of population prevalence with a maximum

sampling error of approximately 3% and a confidence level

of 95%. For purpose of sample size calculation, a preva-

lence of 50% was assumed. A conglomerate sampling plan

was used. Sample size calculation formula and sampling

strategy used at PeNSE were described in detail in previous

publications (IBGE 2016; Oliveira et al. 2017). Of 3160

selected schools, 120 were not assessed due to lack of

ninth-year classrooms, strikes at the time of data collection

or the school board’s refusal to participate. On the data

collection days, 96.7% (120,122) of the students attended

school, 18,050 refused to participate or did not report their

gender or age and were excluded from the analysis (re-

sponse rate of 82.2%, n = 102,072) (IBGE 2016; Oliveira

et al. 2017).

Students completed a self-administered electronic

questionnaire (on a smartphone) in their school classrooms

during regular school hours. The questionnaire was based

on the Global School-Based Student Health Survey (WHO

2009), and the Youth Risk Behaviour Surveillance System

(Brener et al. 2013), with cultural/technical adaptations to

the Brazilian setting. School principals or coordinators

answered a questionnaire concerning contextual charac-

teristics of their school. Further details of the survey are

described elsewhere (IBGE 2016; Oliveira et al. 2017).

Study variables

Involvement in fights with weapon (IFW)

Adolescent IFW was identified by a positive answer to

either of the two questions: ‘‘Have you been in a fight
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where a gun was involved in the last 30 days?’’; ‘‘Have you

been in a fight where a knife, stone, stick or glass bottle

was involved in the last 30 days?’’

Individual-level personal characteristics

We gathered data from the following socio-demographic

variables: sex, age (in years), mother’s educational level

(incomplete middle school, complete middle school,

complete high-school, complete higher education), self-

reported skin color/race (white, black or brown/mixed,

Asian, native Brazilian Indian), city of residence (state

capital, non-capital), and geographical region (North,

Northeast, South, Southeast and Mid-West).

We assessed students’ past involvement in physical

violence in the last 12 months, verbal violence victimiza-

tion by schoolmates (mocked, teased, called names or

intimidated) and domestic violence against the adolescent

in the past 30 days. We also assessed whether students had

drunk alcohol (no or yes) or used drugs in the past 30 days

(no or yes).

Individual-level relational characteristics

We assessed parental supervision by a summing indicator

based on three items: ‘‘Parents verify adolescent’s home-

work,’’ ‘‘Parents know what the adolescent does in his/her

spare time’’ and ‘‘truancy without parent knowledge.’’ This

indicator was classified as ‘‘none’’ (if student have

answered ‘‘no’’ to all the items), ‘‘one,’’ or ‘‘two or three’’

items. In addition, we assessed student-parent relationship

by analyzing the answers to the following questions: ‘‘Do

you usually have meals with your parents? (no or yes),’’

‘‘Do you think your parents understand your problems? (no

or yes), and ‘‘Do your parents snoop through your things?

(no or yes).’’ Living arrangement was categorized into

three groups: ‘‘living with two parents,’’ ‘‘living with one

parent (mother or father)’’ or ‘‘other arrangements.’’ There

was no differentiation between biological or adoptive

parents.

We also assessed the number of friends (‘‘none,’’ ‘‘1

friend,’’ ‘‘2 friends’’ and ‘‘3 or more friends’’).

School-level variables

The school-level variables were retrieved from two sour-

ces: the student questionnaire and the principal/coordinator

questionnaire. From the student questionnaire, we used the

answers to the individual question ‘‘In the last 30 days,

have you missed classes because you did not feel safe in

your school?’’ to calculate the proportion of students

feeling unsafe in the school.

From the principal/coordinator questionnaire, we clas-

sified schools as public or private, and the school status

regarding violence in its surroundings as ‘‘not violent,’’

‘‘rarely/sometimes violent,’’ ‘‘always violent.’’ The fre-

quency of school council meetings was classified as: ‘‘do

not have a council or the council does not meet,’’ ‘‘once or

less than once a year,’’ ‘‘between more than once in six

months and once every two months,’’ and ‘‘once a month or

more frequently.’’ We also assessed the school’s provision

of extracurricular sports activities (yes or no) and the

school infrastructure through a score, which assessed the

availability of library, computer laboratory, multimedia

laboratory and physical activity facilities (sports courts,

running/athletics track or swimming pool). The infras-

tructure score ranged from zero to four, the higher the

score, the better the school infrastructure. The number of

students enrolled in the school was also included as a

school-level covariate. The description and categorization

of all study variables are presented as supplementary table.

Statistical analysis

First, we estimated the relative frequency of IFW and all

independent variables. Multiple imputation by chained

equations was used to attribute numerical values to the

mother’s educational level, which had 25% missing values

(n = 25,434), as described elsewhere (Azeredo et al. 2015).

The imputed data exhibited satisfactory statistical repro-

ducibility according to the Monte Carlo error analysis

(Royston and White 2011).

We performed multilevel logistic regression models

with random-intercept to evaluate the association between

IFW and variables at student and school level. Multilevel

logistic regression models were developed in sequential

steps. An empty model was initially used to determine the

clustering of IFW by school. Through this model, we

obtained the variance of IFW across schools. The ‘‘latent

variable method’’ was used to obtain the intraclass corre-

lation coefficient (ICC). Once in multilevel logistic

regression individual-level variance (Vi) and area level

variance (Va) are not directly comparable we assumed, as

proposed by Merlo et al. (2005), that Vi = 3.29 and ICC

was calculated as ICC = Va/(Va ? 3.29).

We then performed an unadjusted model of the associ-

ation between IFW and each of individual- and school-

level variables. In the sequential steps we first included all

the individual variables (Model 1), then the school-level

variables (Model 2—full model). During the modeling

process, we verified the proportional change in variance

(PCV) of IFW across schools in models 1 and 2 (Merlo

et al. 2006).
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The analyses were performed using Stata, taking into

account the sampling design of the survey in the descrip-

tive analysis.

Results

Personal, relational and school characteristics are described

in Table 1. Almost half of the sample was female, the mean

age was 14.29 years and skin color was predominantly

black or brown/mixed. Around 10.2% of the students

reported IFW in the last 30 days. Additionally, 18.4% had

been involved in physical violence in the last 12 months,

46.6% were victims of peer verbal violence, and 14.5% of

domestic violence (Table 1).

Most of the schools were public. The majority had

council meetings between once and nine times a year. The

surroundings of 18.7% of the schools were considered

‘‘always violent,’’ and more than 40% were considered at

least ‘‘rarely violent.’’ On average, 10.8% of students felt

unsafe on school property (Table 1).

Table 2 shows the association between personal, rela-

tional, and school variables and IFW. The fully adjusted

model (model 2) showed that female gender was inversely

associated with IFW. Older adolescents, black or brown/

mixed and native Brazilian Indians were positively asso-

ciated with IFW. Involvement in physical violence in the

last 12 months, victims of verbal peer violence and

domestic violence, and alcohol or drugs use were positively

associated with IFW.

Students with intrusive parents (parents who ‘‘snoop

through their things’’) presented higher odds of IFW. On

the other hand, students who received parental supervision

(two or three indicators) felt that parents understood their

problems and had meals with parents presented lower odds

of IFW. Students with a higher number of friends had

lower odds of IFW. Regarding the school-level variables,

public schools, schools in violent surroundings and those

where students feel unsafe were positively associated with

student IFW. The ICC estimated in the empty model

demonstrated that 5.8% of the variance of student IFW is at

school level. In the individual-level model (Model 1) and

full model (Model 2) the PCV was 61.7 and 71.6%,

respectively (Table 2).

Discussion

Our findings show that around 10% of the school-age youth

reported being involved in fights with weapon in the pre-

vious 30 days. We identified several personal, relational

and school contextual factors associated with IFW. At the

personal level, we found positive association with older

age, black or brown/mixed or native Brazilian Indian eth-

nicity, previous involvement in physical violence, verbal

and domestic violence, previous victimization, alcohol use

and drug use. An inverse negative association was found

with female sex. At the relational level, having friends,

parental supervision and family connectedness were all

negatively associated with IFW. Having intrusive parents

was positively associated with IFW. Among the school-

level variables, only studying in a public school, attending

school in violent surroundings and feeling unsafe at school

were positively associated with IFW. School context

explained part of the variance in IFW between schools,

even bearing in mind that most of our school-level vari-

ables were not associated with IFW.

Our study supports research findings that show youth

violence involves multiple level determinants including

personal characteristics, family and friend relationships and

school context. Most of the variables included in our study

are known risk or protective factors for youth violence. The

individual risk factors for violent behavior among adoles-

cents and youth include being male, having previous his-

tory of violent victimization and being part of a social

minority more prone to social stigmatization. Studies also

show that a previous history of violence or aggressive

behavior, alcohol abuse and drug abuse are risk factors for

violence during adolescence (Melo and Garcia 2016; Krug

et al. 2002; Henrich et al. 2005; Ribeaud and Eisner 2010;

Foster and Brooks-Gunn 2013; Blum et al. 2000).

Peer influence is well recognized as an important com-

ponent of the framework of risk factors for youth violence

(Krug et al. 2002; WHO 2016). In our study, having friends

was inversely associated with IFW. A similar result was

reported by Melo and Garcia (2016) using data from

PeNSE 2012, where having no close friends was associated

with a higher prevalence of IFW (prevalence ratio = 1.36).

Having close friends may protect against the IFW, possibly

through a social support pathway. This could be better

understood with information about peer characteristics,

which was not measured in PeNSE.

Based on the ecological model, the family environment

is also a crucial component of child and adolescent

socialization and, as a consequence, contributes to the

development of violent behavior (Krug et al. 2002). Family

structure and connectedness, as well as parenting skills, are

among the family predictors of violence during adoles-

cence (Krug et al. 2002; Henrich et al. 2005; Ribeaud and

Eisner 2010). Poor monitoring, low parental supervision,

harsh discipline and family violence are among the family

risk factors for adolescent and youth violence (WHO 2016;

Kellermann et al. 1998). In our study, parental supervision

and a positive relationship with parents were inversely

associated with IFW, whereas parental intrusive behavior

was positively associated with IFW.
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School environment also plays an important role in the

socialization of children, adolescents and youth, and

therefore might be an important setting for violence pre-

vention programs (Mytton et al. 2002; Hahn et al. 2007). In

our study, school characteristics such as sport infrastruc-

ture, frequency of school council meetings and provision of

extracurricular activities were not associated with IFW.

The only school-level variables positively associated with

IFW were attending public school, attending schools in

violent surroundings and feeling unsafe at school. Public

schools in Brazil should receive more attention (i.e.,

finance, training and student direct assessment) in order to

be able to cope with IFW internally and in their relation-

ship with surrounding violent communities. Around 6% of

the variance in student IFW was related to school contex-

tual characteristics and our full model explained more of

the variance in IFW than the partial model with only

individual-level variables.

There is substantial recognition that social and physical

school environment can positively affect students’ behav-

iors and reduce violence levels. The social environment at

school comprises student interactions with peers and school

staff, potentially changing student’s individual behavior

through the reinforcement of social cohesion and social

capital (Johnson 2009) and the changing of school culture

and norms (Ozer 2006). The effect of school physical

environment on youth violence is based on the idea that

space design, use, patterns of circulation and territorial

features reduce violent behavior by limiting interactions,

Table 1 Description of personal, relational and school characteristics

among Brazilian school-age youth in the Brazilian National Surveys

of School Health (Brazil, 2015)

Variable % (95% CI)

Individual-level

Personal characteristics

Sex (female)

Female 51.28 (50.66–51.91)

Male 48.72 (48.09–49.34)

Age in years—mean 14.29 (14.26–14.31)

Skin color/race

White 36.14 (35.11–37.18)

Black or Brown/Mixed-race 56.44 (55.41–57.47)

Asian 4.11 (3.87–4.36)

Native Brazilian Indian 3.29 (3.07–3.52)

Involvement in fights with

weapon*

10.21 (9.79–10.63)

Involvement in physical

violence (last 12 months)

18.36 (17.83–18.88)

Victim of verbal peer violence 46.62 (45.94–47.31)

Victim of domestic violence 14.50 (14.04–14.97)

Alcohol use (last 30 days) 23.77 (23.15–24.39)

Drug use (last 30 days) 4.15 (3.87–4.43)

Relational characteristics

Number of friends

None 4.29 (4.05–4.54)

1 friend 6.23 (5.95–6.51)

2 friends 12.61 (12.16–13.05)

3 or more friends 76.86 (76.29–77.43)

Familiar arrangement

Both parents 59.30 (58.55–60.06)

One parent 35.00 (34.32–35.68)

None 5.69 (5.43–5.96)

Parents supervision**

None 8.78 (8.33–9.24)

1 indicator 28.47 (27.97–28.98)

2 or 3 indicators 62.73 (62.06–63.41)

Parents understand your

problems

82.85 (82.39–83.32)

Usually have meals with

parents

80.82 (80.28–81.37)

Parents snoop through your

things

52.75 (52.17–53.34)

School-level

School type

Private 16.58 (14.30–18.87)

Public 83.41 (81.12–85.69)

Frequency of school council’s

meetings per year

No meetings/doesn’t have

school council

13.2 (11.25–15.16)

Less than once 2.75 (2.01–3.50)

Table 1 (continued)

Variable % (95% CI)

Between once and nine times 66.98 (64.17–69.80)

More than ten times 17.04 (14.79–19.30)

Violent surroundings

No 35.53 (32.62–38.45)

Rarely/sometimes 45.73 (42.59–48.87)

Always 18.72 (16.39–21.07)

Extracurricular activities

provided (%)

53.97 (50.83–57.12)

Student feeling not safety in

schools (%)

10.79 (10.49–11.10)

Infrastructure score*** (mean) 2.79 (2.75–2.84)

*Outcome: included involvement in fights using guns, knife, stone,

stick or a glass bottle in the last 30 days

**Included: Parents verify homework, Parents know what you do in

your spare time and truancy without your parents know

***Library, computer lab, multimedia lab and physical activity

facilities (sports courts, running/athletics tracks or swimming pools)
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Table 2 Association between personal, relational and school factors with involvement in fights with weapon (IFW) among Brazilian school-age

youth in the Brazilian National Surveys of School Health (Brazil, 2015)

Covariates Unadjusted model Model 1* Model 2* (full)

OR (95% CI) OR (95% CI)

Individual level

Personal characteristics

Sex (reference:male) 0.48 (0.47–0.51) 0.45 (0.43–0.47) 0.45 (0.43–0.47)

Age (in years) 1.36 (1.34–1.39) 1.16 (1.14–1.19) 1.15 (1.12–1.17)

Skin colour/race (reference: white)

Black or Brown/mixed-race 1.19 (1.13–1.25) 1.13 (1.07–1.20) 1.1 (1.04–1.16)

Asian 1.12 (1.00–1.24) 1.05 (0.93–1.18) 1.03 (0.92–1.16)

Native Brazilian Indian 1.37 (1.23–1.53) 1.15 (1.02–1.30) 1.11 (0.98–1.25)

Involvement in physical violence (last 12 months) 3.85 (3.68–4.02) 2.04 (1.93–2.15) 2.05 (1.94–2.17)

Victim of verbal peer violence* 1.45 (1.38–1.51) 1.14 (1.08–1.19) 1.14 (1.08–1.19)

Victim of domestic violence* 4.25 (4.06–4.45) 2.14 (2.02–2.27) 2.11 (1.99–2.24)

Alcohol use (last 30 days)* 4.00 (3.83–4.18) 2.42 (2.30–2.54) 2.42 (2.30–2.55)

Drug use (last 30 days)* 8.32 (7.76–8.92) 3.26 (3.01–3.54) 3.23 (2.98–3.50)

Relational characteristics

Number of friends*

1 friend 0.78 (0.70–0.88) 0.81 (0.71–0.92) 0.81 (0.72–0.92)

2 friends 0.64 (0.58–0.71) 0.71 (0.63–0.79) 0.71 (0.64–0.80)

3 or more friends 0.61 (0.56–0.67) 0.76 (0.68–0.83) 0.77 (0.69–0.85)

Familiar arrangement (reference = both parents)

One parent 1.26 (1.21–1.32) 1.03 (0.99–1.09) 1.02 (0.97–1.07)

None 1.48 (1.37–1.60) 1.08 (0.99–1.18) 1.06 (0.97–1.16)

Parents supervision*

1 indicator 0.51 (0.47–0.54) 0.74 (0.69–0.80) 0.76 (0.71–0.82)

2 or 3 indicators 0.23 (0.22–0.24) 0.51 (0.47–0.55) 0.52 (0.49–0.56)

Parents understand your problems* 0.57 (0.55–0.60) 0.83 (0.79–0.88) 0.83 (0.78–0.88)

Usually have meals with parents* 0.65 (0.62–0.68) 0.88 (0.83–0.93) 0.88 (0.83–0.93)

Parents snoop through your things* 1.40 (1.34–1.45) 1.12 (1.07–1.18) 1.13 (1.07–1.18)

School-level

Public school (reference = private) 1.69 (1.58–1.82) 1.29 (1.19–1.40)

Frequency of school council’s meetings*

Less than once 1.02 (0.87–1.19) 0.94 (0.81–1.09)

Between once and nine times 1.16 (1.08–1.25) 1.02 (0.94–1.10)

More than ten times 1.19 (1.08–1.31) 1.00 (0.91–1.09)

Violent surroundings*

Rarely/sometimes 1.11 (1.04–1.19) 1.09 (1.03–1.17)

Always 1.33 (1.23–1.43) 1.13 (1.05–1.22)

Extracurricular activity* 0.89 (0.84–0.94) 1.01 (0.95–1.06)

Student feeling not safety in schools* 1.03 (1.02–1.03) 1.01 (1.01–1.01)

Infrastructure score* 0.99 (0.97–1.01) 1.01 (0.98–1.03)

Logistic regression models: models 1 and 2 were adjusted for maternal educational level, number of students per school, geographical area,

county type (capital or non-capital)

PeNSE, Pesquisa Nacional de Saúde do Escolar (National Adolescent School-based Health Survey)

*Reference grou = no/none
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reducing anonymity and reinforcing positive norms and

social behavior (Johnson 2009).

The role of schools in preventing youth violence is

being reinforced by the Task Force on Community

Preventive Services, the Center for Disease Control

(Hahn et al. 2007) and WHO (2010). Evidence supports

the positive effects of programs for children and ado-

lescents at risk of violent behavior as well as universal

based programs, such as the Positive Behavioral Inter-

vention and Supports (PBIS) program (www.pbis.org)

(Bradshaw 2013; Vazsonyi et al. 2004). School-based

programs are effective in preventing different forms of

violent behavior, inside and outside school. Additional

positive effects were also observed in the reduction of

drug use and delinquency (Hahn et al. 2007).

Our study has some potential limitations. First, PeNSE

is a school-based survey, which means that only adoles-

cents and youth attending school and present on data col-

lection days were included. However, PeNSE involved a

representative sample of Brazilian students. Brazil has a

high coverage rate for elementary education: 88% of ado-

lescents aged 15–19 years attend school, ensuring external

validity, and our overall response rate can be regarded as

good. Second, we should also consider selection bias due to

schools and students non-participation. Unfortunately, we

do not have information about the non-participating

schools or students. However, as the loss of schools was

negligible (n = 120, 3.7%), it is possible to suppose that

there was no compromise of representativeness of the

sample. Regarding the students, the response rate was also

high (82.2%). Since our objective was to estimate the

association between individual, relational and contextual

characteristics in the IFW, we did not find reasons to

suppose that non-participation biased the measures of

association reported. Third, the cross-sectional design does

not allow us to be conclusive about temporality in the

relationship of independent variables with IFW. The time

frame for some of the variables such as verbal and family

victimization, drug and alcohol use was the same as that

used as the reference for IFW (i.e., 30 days). Other vari-

ables did not have a limited time frame such as number of

friends and family relations.

Another possible limitation refers to the use of missing-

data imputation (MICE). To perform MICE, we assumed

that the missing data were at random and our imputations

could be biased if another missing-data mechanism has

happened, causing selection bias. We compared the results

of our model using the complete dataset with the imputed

dataset. Although the proportion of missing values in the

mother’s educational level was 25%, the use of multiple

imputation analysis resulted in effect estimates that were

essentially the same as those without imputation (data not

shown), which provides some assurance against substantial

selection bias (Royston & White 2011).

Additionally, our data are self-reported, what could

result in underreporting of IFW and also some of the

independent covariates. According to Brown et al. (2009)

misreporting of violence exposure tends to be non-differ-

ential, which could result in underestimation of the mag-

nitude of associations.

More important for us are the limitations in our mea-

sures of IFW and of school contextual features. Our mea-

sure of IFW does not differentiate between situations in

which the student was a victim or a perpetrator of violence.

It is also possible that some of the students who reported

IFW in the previous 30 days and also reported involvement

in a physical violence in the previous 12 months were

referring the same episode.

School contextual variables included in PeNSE do not

allow us to explore qualitative and social dimensions of

school environment, limiting our understanding of the

association between school context and IFW. For example,

we had information about the frequency of council meet-

ings but not about the actual participation and real

involvement of families with school activities. Similarly,

we used information about the provision of extracurricular

activities but we were not able to measure the type and

quality of the activities or who actually participates in such

activities. School infrastructure tells us about the quantity

of equipment but not about its use. In addition, we do not

have any information about the existence and type of

activities that have been developed aimed at preventing

youth violence.

Ours results have important practical implications: they

corroborate, in a different cultural and social context, in a

very violent country, that social friendship support, posi-

tive family relationships and school contexts protect

against IFW, thus providing better evidence for the

development of violence prevention programs (VPP) in

LMICs. These include parenting and school-based VPPs.

Further research, however, is necessary to better under-

stand which school contextual features are associated with

IFW, requiring the inclusion of more comprehensive and

standardized measures of school environment and school

connectedness.

Violence prevention is a complex task. Traditionally,

social responses to violence have been guided by the

criminal justice approach. Characteristically reactive, this

approach is based on the identification of aggressors and

their motives, and on actions aimed at deterring, incapac-

itating and rehabilitating them (Moore 1995). The pre-

ventive dimension of these actions is present in the idea

that the attribution of a sanction has general and special

deterrent effect, thus avoiding the occurrence of new

crimes (Zimring and Hawkins 1973; Grasmick and Bursik
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1990; Nagin and Pogarski 2001). The focus on the

aggressor implies placing the primary cause of the violent

act in the cognitive and personality characteristics of the

agents, without disregarding the role of contextual and

situational characteristics, as well as the importance of the

spheres of socialization in which moral values and social

norms are shared (Wikström and Treiber 2009, Akers

2000; Gottfredson and Hirschi 1990).

Since the end of the 1980s, the Public Health field

defines violence as a public health problem that should be

addressed following a systematic approach, with a focus on

the identification of risk factors that could be targeted in

interventions aimed at preventing new cases to occur

(Mercy et al. 1993; Krug et al. 2002). The Public Health

field also recognizes, considering the multi-causal nature of

violence, the importance of distinct fields and disciplines to

a better understanding of the problem and to design inter-

sectoral approaches to reduce its magnitude and pervasive

effects (Carnochan et al. 2011).

In 1960, in his article entitled ‘‘Epidemiology and

Individual Conduct: a case from criminology,’’ Cressey

(1960) argues for the importance of a closer approxi-

mation between the two disciplines for a better under-

standing of crime and, consequently, violence, capable

of explaining the distribution population rates and the

individual processes on the basis of deviant behavior.

Despite the differences between the two fields, the

incorporation of theoretical approaches from criminol-

ogy and criminal justice by epidemiology and Public

Health would result in the development of more com-

prehensive theoretical-explanatory models, with a clear

focus on understanding the causal mechanisms of

aggressive behaviors. This incorporation would result in

the development of theory-driven evidence-based vio-

lence prevention, with a greater potential to effectively

prevent violence behavior to occur (Embry et al. 1996;

Alexander et al. 2004).

Conflict of interest The authors declare that there are no financial

disclosures or conflicts of interest to report and confirm that this paper

has not been, nor will be, published in whole or in part by any other

journal. All authors were involved in the conception of the study,

analysis and interpretation of data, and manuscripts writing. All

authors have also read and approved the final version of the

manuscript.

Ethical statement CPeNSE 2015 was approved by the National

Commission of Research Ethics of the Brazilian Ministry of Health

(record no. 1.006.467). The participation was voluntary after giving

free and informed consent. The PeNSE 2015 database is publicly

available on the Instituto Brasileiro de Geografia e Estatı́stica

(IBGE) website with no information which could identify subjects or

schools, securing anonymity of participants.

References

Akers RL (2000) Criminological theories: introduction, evaluation,

and application, 3rd edn. Roxbury Publishing Co, Los Angeles

Azeredo CM, de Rezende LF, Canella DS, Moreira Claro R, de

Castro IR, Luiz O do C et al (2015) Dietary intake of Brazilian

adolescents. Public Health Nutr 18:1215–1224. https://doi.org/

10.1017/S1368980014001463

Blum RW, Beuhring T, Shew ML, Bearinger LH, Sieving RE,

Resnick MD (2000) The effects of race/ethnicity, income, and

family structure on adolescent risk behaviors. Am J Public

Health 90:1879–1884. https://doi.org/10.2105/AJPH.90.12.1879

Bradshaw CP (2013) Preventing bullying through positive behavioral

interventions and supports (PBIS): a multitiered approach to

prevention and integration. Theor Pract 52:288–295. https://doi.

org/10.1080/00405841.2013.829732

Brook DW, Brook JS, Rosen Z et al (2003) Early risk factors for

violence in colombian adolescents. Am J Psychiatry

160:1470–1478. https://doi.org/10.1176/appi.ajp.160.8.1470

Brookmeyer KA, Fanti KA, Henrich CC (2006) Schools, parents, and

youth violence: a multilevel, ecological analysis. J Clin Child

Adolesc 35:504–514. https://doi.org/10.1207/

s15374424jccp3504_2

Brown DW, Riley L, Butchart A, Meddings DR, Kann L, Harvey AP

(2009) Exposure to physical and sexual violence and adverse

health behaviours in African children: results from the Global

School-based Student Health Survey. B World Health Organ

87:447–455. https://doi.org/10.2471/BLT.07.047423

Carnochan J, Butchart A, Feucht T, Mikton C, Shepherd J (2011)

Violence prevention: an invitation to intersectoral action. World

Health Organization, Geneva. http://www.who.int/violencepre

vention/about/intersectoral_action.pdf. Accessed 10 April 2018

Cressey DR (1960) Epidemiology and individual conduct: a case from

criminology. Pac Sociol Rev 3:47–58

Datasus. Sistema de Informacao sobre Mortalidade (database on the

Internet) (2012) http://www2.datasus.gov.br/DATASUS/index.

php. Accessed 17 Septe 2015

Embry DD, Flannery DJ, Vazsonyi AT, Powell KP, Atha H (1996)

Peacebuilders: a theoretically driven, school-based model for

early violence prevention. Am J Prev Med 12:91–100. https://

doi.org/10.1016/S0749-3797(18)30241-1

Foster H, Brooks-Gunn J (2013) Neighborhood, family and individual

influences on school physical victimization. J Youth Adolesc

42:1596–1610. https://doi.org/10.1007/s10964-012-9890-4

Gottfredson M, Hirschi T (1990) A general theory of crime. Stanford

University Press, Stanford

Grasmick HG, Bursik RJ (1990) Conscience, significant others and

rational choice: extending the deterrence model. Law Soc Rev

24:837–862. https://doi.org/10.2307/3053861

Hahn R, Fuqua-Whitley D, Wethington H, Lowy J, Crosby A,

Fullilove M et al (2007) Effectiveness of universal school-based

programs to prevent violent and aggressive behavior: a system-

atic review. Am J Prev Med 33:S114–S129. https://doi.org/10.

1016/j.amepre.2007.04.012

Brener ND, Kann L, Shanklin S, Kinchen S, Eaton DK, Hawkins J

et al (2013) Methodology of the youth risk behavior surveillance

system–2013. MMWR recommendations and reports/centers for

disease control. 62(Rr-1):1–20

Henrich CC, Brookmeyer KA, Shahar G (2005) Weapon violence in

adolescence: parent and school connectedness as protective

factors. J Adolesc Health 37:306–312. https://doi.org/10.1016/j.

jadohealth.2005.03.022

IBGE (2016) Instituto Brasileiro de Geografia e Estatı́stica. Pesquisa

nacional de Saude do Escolar 2015. IBGE, Rio de Janeiro

964 M. F. T. Peres et al.

123

https://doi.org/10.1017/S1368980014001463
https://doi.org/10.1017/S1368980014001463
https://doi.org/10.2105/AJPH.90.12.1879
https://doi.org/10.1080/00405841.2013.829732
https://doi.org/10.1080/00405841.2013.829732
https://doi.org/10.1176/appi.ajp.160.8.1470
https://doi.org/10.1207/s15374424jccp3504_2
https://doi.org/10.1207/s15374424jccp3504_2
https://doi.org/10.2471/BLT.07.047423
http://www.who.int/violenceprevention/about/intersectoral_action.pdf
http://www.who.int/violenceprevention/about/intersectoral_action.pdf
http://www2.datasus.gov.br/DATASUS/index.php
http://www2.datasus.gov.br/DATASUS/index.php
https://doi.org/10.1016/S0749-3797(18)30241-1
https://doi.org/10.1016/S0749-3797(18)30241-1
https://doi.org/10.1007/s10964-012-9890-4
https://doi.org/10.2307/3053861
https://doi.org/10.1016/j.amepre.2007.04.012
https://doi.org/10.1016/j.amepre.2007.04.012
https://doi.org/10.1016/j.jadohealth.2005.03.022
https://doi.org/10.1016/j.jadohealth.2005.03.022


Johnson SL (2009) Improving the school environment to reduce

school violence: a review of the literature. J Sch Health

79:451–465. https://doi.org/10.1111/j.1746-1561.2009.00435.x

Kellermann AL, Fuqua-Whitley DS, Rivara FP, Mercy J (1998)

Preventing youth violence: what works? Annu Rev Public Health

19:271–292. https://doi.org/10.1146/annurev.publhealth.19.1.

271

Krug G, Dahlberg LL, Mercy J, Zwi AB, Lozano R (2002) World

report on violence and health. World Health Organization,

Geneva

Malta DC, Souza ER, Silva MMA et al (2010) Vivência de violência

entre escolares brasileiros: resultados da Pesquisa Nacional de
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