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Abstract
Objectives Assessing the prevalence of sexual violence in Brazil and its association with individual and contextual factors.

Methods A multilevel analysis performed with cross-sectional data from 2010. The adjusted prevalence ratio was esti-

mated through Poisson multilevel modelling. Cross-level interactions were evaluated by the inclusion of interaction terms

between socio-economic variables from the two levels.

Results Sexual violence is more prevalent in federal units that presented lower years of schooling expectancy at 18 years

old (PR 1.27; CI95% 1.09–1.48), lower per capita income (PR 1.23; CI95% 1.05–1.43), lower HDI (PR 1.17; CI95%

1.01–1.37), higher proportion of poverty vulnerability (PR 1.18; CI95% 1.02–1.38), higher proportion of unemployment

(PR 1.68; CI95% 1.45–1.96) and higher proportion of people who neither work nor study (PR 1.26; CI95% 1.08–1.46).

Higher prevalence of sexual violence was associated with lower Gini index and greater coverage of primary health

services. In analysing the tendency demonstrated a strong contextual effect between the Brazilian federative units in

relation to sexual violence

Conclusions The strategy to reduce sexual violence in Brazil must be integrated with other social policies, considering both

individual risk factors and macro-social determinants.
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Introduction

Sexual violence is defined as sexual intercourse or the

attempt to consummate it under coercion by someone else

(irrespective of the relationship to the victim). The concept

also includes undesired sexual insinuation, actions to sell

any form of sexuality in any place, including the household

and/or the workplace (Pan-American Health Organization

2003). This kind of violence is one of the cruellest forms of

gender-based violence and has been persistent throughout

history. It affects women, adolescents and children in all

social places, especially at home, and can be expressed as a

symbolic and moral violence, producing vulnerabilities and

promoting a constant feeling of insecurity, contributing to

the perpetuation of a violent and patriarchal culture (Brasil

2012).

According to World Health Organization (WHO 2002),

sexual violence has an effect on the physical and mental

health of the victims, with consequences that are seen both

immediately and many years after the action. As well as

injuries, it is associated with increased risk of a range of

sexual and reproductive health problems and mental health

consequences. Mortality associated with sexual violence

may occur through suicide, HIV infection and murder,

either during the attack or subsequently in ‘‘honour kill-

ings’’. So it has become a public health problem recognized

by WHO since 1993 (WHO 2014).

In Brazil, the largest country in Latin America and with

the highest gross domestic product (GDP) in South

America, studies indicate that despite the institution of

government policies to combat sexual violence, the prob-

lem still affects a considerable portion of the population.

Lima et al. (2017) observed that 5.7–22% of women in
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some Brazilian cities are victims of this type of violence

and that 37.8% of female sex workers suffer sexual vio-

lence. As for Brazilian children and adolescents, it is ver-

ified that sexual abuse is the most prevalent form of

violence in this age group (Silva et al. 2017), since it

affected 2.9% boys and 11.7% girls in 2015 (Martins and

Alencastro 2015). On the other hand, the prevalence

(15.9%) of men who suffered from sexual violence with

other men is much higher (Sabidó et al. 2015), whereas the

prevalence of pregnant woman suffered by sexual violence

is very low (2.8%) (Ribeiro et al. 2017).

Violence is a result of the reciprocal action of individ-

ual, relational, social, cultural and environmental factors,

and none of these factors alone can explain why violence is

more prevalent in a given population (WHO 2014). Thus,

to understand how these factors are related to sexual vio-

lence is an important step that needs to be taken in terms of

public policies in order to contain and prevent violence.

Some studies (PAHO 2003; WHO 2010) demonstrate that

individual factors, such as age, schooling, income, lifestyle

(consumption of alcohol and other drugs, multiple sexual

partners, marital status and sexual orientation) can partly

explain a predisposition to sexual violence. However, there

are several social factors that could create situations

favourable to increase sexual violence, as such neigh-

bourhood characteristics, poverty, unemployment,

inequality, social support, public services offered and

social policies (WHO 2002, 2014; Castaños-Cervantes and

Sánchez-Sosa 2016; Antonio and Fontes 2012; Schraiber

2014).

Moreover, according to Whitehead and Dalgren’s

(1991) theory of social determination, such factors overlap

in layers ranging from the most proximal level to indi-

viduals to a more distal level related to the context in which

they live. In this sense, it is important to understand how

these factors, in their different levels, can positively or

negatively influence each other in the determination of

sexual violence. Despite that, only few Brazilian studies

about sexual violence consider multiple factors at different

levels. In this perspective, the present study assessed the

effect of both individual and contextual factors on sexual

violence in Brazil.

Methods

Participants and databases

This study included 59,381 participants in the analysis. It

used three databases from 2010: (1) the ‘‘Violence and

Accidents Surveillance System’’ (VIVA, from the Por-

tuguese acronym); (2) the Brazilian National Census,

organized by the Brazilian section of the United Nations

Development Program (UNDP); and (3) the National

Registry of Health Facilities (CNES, from Portuguese

acronym). The VIVA data set is a register of violence cases,

which includes the different types of violence such as

physical, psychological, torture, sexual violence, human

trafficking, financial violence, neglect, child labour, legal

intervention, among others. Thus, we only worked with

cases of sexual violence to perform this study, meaning

that our outcome is the proportion of sexual violence in

relation to all other types of violence registered in Brazil in

2010. It was implemented in 2006, and its information is

continuously collected from a specific notification form,

established by the Act http://www.planalto.gov.br/ccivil_

03/Leis/2003/L10.778.htm (Brasil 2003), which regulates

the compulsory notification of all cases of violence in all

health facilities all over the country. The CNES data set

was instituted since 2010 in Brazil. It has a registry of all

health resources in the country and provides information on

the existing health care facilities in all Brazilian federal

units and municipalities in the country. It provides data on

installed physical capacity, available services, profession-

als working at health facilities, financial information and

other information. The United Nations Development Pro-

gram (UNDP) is an organ of the United Nations (UN) and

works mainly for the combat to poverty and human

development. It is present in 166 countries around the

world, among them Brazil since the 1960s. UNDP provides

technical support to its partners through a variety of

methodologies, providing expertise, especially in the area

of socio-economic information of the countries. Thus, all

the data used have been gathered from consolidated

information systems in the country for more than a decade,

with an adequate methodology to obtain reliable data.

Measures

We developed a theoretical framework (Fig. 1) to guide

our study based on the social determination model from

Dahlgren and Whitehead (1991), where different layers

represent specific levels of determination. Thus, at the

proximal level, there are the individual characteristics, and

at the distal level are socioeconomic, cultural and envi-

ronmental factors of the context where people are living. In

this sense, the variables chosen in our theoretical model

were those that presented association with sexual violence

from the literature findings and also had available data for

the Brazilian municipalities in the national databases.

As individual characteristics, gender, age and education

level were included. As contextual characteristics, per

capita income average, Gini index, years of schooling

expectancy at 18 years old, unemployment rate, proportion

of people who neither work nor study, Human Develop-

ment Index (HDI), population coverage of primary health
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care and population rate of investments in primary care

were included. The per capita income average is a typical

socio-economic variable, and Gini index is a variable to

measure income inequality. Variable years of schooling

expectancy at 18 years old was included to represent the

context educational level, and we used the unemployment

rate to express employment conditions. In relation to vul-

nerability, the variables poverty vulnerability and the pro-

portion of people who neither work nor study were

included. We additionally included the Human Develop-

ment Index (HDI), which is an aggregated measure, widely

used in studies of social conditions that briefly evaluates

the quality of life and the economic development of a

population. Finally, considering that is also important to

assess the contextual effect of public health policies

(Montesanti and Thurston 2015), we included the popula-

tion coverage of primary health care, which means the

possibility of accessing this kind of health service by the

population. To complete this approach, we used the pop-

ulation rate of investments in primary care, which may

express the prioritization of the authorities for this level of

care. More details of the variables’ description can be

found in Table 1.

Analysis strategy

Since the data were not from a cross-sectional study, they

were not weighted. First, all variables were analysed in

order to verify missing data and outliers. There were no

outliers. There was approximately 10% of the missing data

sample that was removed from the analyses. Second, a

descriptive analysis was done aiming to guide the variable

categorization (Table 1). After this procedure, Chi-square

test for analysis of association was performed between the

outcome variable (sexual violence) and all other indepen-

dent variables, selecting those with a p value below 0.2 to

be included in multilevel modelling (Table 2). The preva-

lence ratio (PR) with its respective 95% confidence interval

was also estimated.

As the PR is the most appropriate measure for sectional

data, we decided to use the Poisson multilevel modelling

with mixed effects, which is able to estimate both the

unadjusted and adjusted PR for each independent variable

(Espelt et al. 2017). A multilevel model was carried out in

order to assess the effect of both individual and contextual

factors. Generally speaking, the different levels in a mul-

tilevel analysis can be considered as social clusters, which

would have a significant effect on the behaviour of their

members. Therefore, in population studies, individuals can

be the first level, while the context (neighbourhood, cities

or states) would be the second level (Puente-Palacios and

Political and Socioeconomic Context

Human Development Index

Gini Index

Per capita income
Years of schooling 

expectancy at 18 years old

Unemployment rate
Proportion of people who 

neither work nor study

Gender

Poverty vulnerability

Individual
Education

Age

Primary Health Care Investment to Primary Health Care

SEXUAL VIOLENCE

Fig. 1 Study framework
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Table 1 Individual and contextual variables. General description and adaptation strategies of the analysis model

Variable Source Description Original categories (new

categories)

Dependent Sexual violence Brazilian Violence and Accidents

Surveillance System of Brazil

(VIVA, from the Portuguese

acronym)

Report of having suffered sexual

violence in the interview

Original variable

Independent

(individual)

Gender Brazilian Violence and Accidents

Surveillance System of Brazil

(VIVA, from the Portuguese

acronym)

Gender of interviewee Male and Female, no

modification

Age Brazilian Violence and Accidents

Surveillance System of Brazil

(VIVA, from the Portuguese

acronym)

Age, in years, at the moment of

interview

Years, from 0 to 99,

categorized to:

60 years and older

35–59 years old

20–34 years old

12–19 years old

0–11 years old

Education Brazilian Violence and Accidents

Surveillance System of Brazil

(VIVA, from the Portuguese

acronym)

Formal education level Education level categorized to:

University

High school

Elementary school

Functionally illiterate

Independent

(context)

Years of

schooling

expectancy at

18 years old

National Census, performed by

the Brazilian Institute of

Geography and Statistics

(IBGE, from the Portuguese

acronym)

Average of years of schooling that a

child should complete before

18 years old

Numeric value, categorized

from tercis in:

9.92 years and more

9.04–9.91 years

Up to 9.03 years

Gini index National Census, performed by

the Brazilian Institute of

Geography and Statistics

(IBGE, from the Portuguese

acronym)

An index to measure the inequality in

the distribution of per capita income.

Ranging from 0, where there is no

inequality, to 1 when all income is

concentrated in one single individual

Numeric value, categorized

from tertiles in:

Up to 0.47

0.48–0.52

0.53 and more

Poverty

vulnerability

National Census, performed by

the Brazilian Institute of

Geography and Statistics

(IBGE, from the Portuguese

acronym)

An index to measure the number of

individuals at risk of poverty in a

population. Proportion of individuals

with per capita household income

equal to or less than BR R$ 255.00

per month

Numeric value, categorized

from tertiles in:

Up to 24.60%

24.61–55.74%

55.75% and more

Unemployment

rate

National Census, performed by

the Brazilian Institute of

Geography and Statistics

(IBGE, from the Portuguese

acronym)

An index to measure the difficulty of

employment. Percentage of

economically active population who

was unemployed, but had sought

work during the month prior to the

survey

Numeric value, categorized

from tertiles in:

Up to 5.39%

5.40–8.19%

8.20% and more

Per capita

income

National Census, performed by

the Brazilian Institute of

Geography and Statistics

(IBGE, from the Portuguese

acronym)

The sum of the income of all household

members, divided by the number of

residents

Numeric value, categorized

from tertiles in:

BR R$640.60 and more

BR R$ 364.39 to 650.59

Up to BR R$364.38

Proportion of

people who

neither work

nor study

National Census, performed by

the Brazilian Institute of

Geography and Statistics

(IBGE, from the Portuguese

acronym)

Proportion of individuals aged 15–29

who did not study or work

Numeric value, categorized

from tertiles in:

Up to 7.98%

7.99–18.02%

18.03% and more
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Laros 2009). In this study, the characteristics of the indi-

viduals were used for the first level of analysis and the

contextual characteristics of the Brazilian municipalities

were used for the second level of the multilevel analysis.

For all analyses, we used Stata software version 14.

A null model was initially performed aiming to verify

the isolated effect of the context and to decide on the

feasibility of the multilevel approach. Next, variables were

included according to levels: model 1 with only individual

variables, and model 2 with contextual variables, analysing

the changes in variance for examining the model fit. The

method used for estimating the parameters was maximum

likelihood, because it is recommended for large samples

and it is applicable to most models and different types of

data and produces the most accurate estimates. Random

effect was used for modelling. As the final step, we created

interaction terms between socio-economic variables from

the two levels to verify the cross-level interaction.

Results

Preliminary analysis

Descriptive analysis showed that 65.5% (46,857) of the

valid data were female subjects, most of them young adults

aging from 20 to 34 years old (31.4%; 22,192) with college

education (38.8%; 20,786). The prevalence of sexual vio-

lence in general was 20.4%.

Bivariate analysis (Table 2) at the individual level

showed that the prevalence of sexual violence in Brazilian

women is twice as high as in men (PR = 2.35, CI95%

2.23–2.47). A decreasing gradient in the sexual violence

prevalence according to age was observed. Children suffer

sexual violence seven times more than older people

(PR = 7.41, CI95% 6.10–9.01), and adolescents suffer

sexual violence six times more (PR = 6.40, CI95%

5.26–7.78). The educational level has a similar pattern, i.e.

the higher the educational level, the lower the prevalence

of sexual violence. Functionally, illiterates have a preva-

lence of sexual violence almost double (PR = 1.98, CI95%

1.85–2.12) than people with higher education.

Regarding the context, it was observed that sexual vio-

lence is more prevalent in those federative units that pre-

sented lower years of schooling expectancy at 18 years old,

lower per capita income, lower HDI, higher proportion of

poverty vulnerability, higher proportion of unemployment

and higher proportion of people who neither work nor

study. Among the contextual variables that had the greatest

effect was the unemployment rate. Brazilian federative

units with unemployment above 8.2% had a prevalence of

sexual violence almost twice as high as those with a

unemployment rate below 5.3% (PR = 1.68, CI95%

1.45–1.96). In relation to health services, higher prevalence

of sexual violence was associated with a lower investment

in primary health care and with higher primary health care

coverage. People living in places with higher coverage of

primary services had almost twice the prevalence of sexual

violence (PR = 1.71, CI95% 1.47–2.00).

Multilevel analysis

In the multilevel modelling, it was observed from the

analysis of the null model that there is a strong contextual

Table 1 (continued)

Variable Source Description Original categories (new

categories)

Human

Development

Index (HDI)

Brazilian agency of the United

Nations Development Program

(UNDP)

Geometric average of three other

indices related to education, income

and longevity, with equal weights

Numeric value, categorized

from tertiles in:

0.718 and more

0.635–0.717

Up to 0.634

Health Primary

Care coverage

National Health Facilities

Register (CNES from the

Portuguese acronym)

Population teams divided by number of

primary health care the in the same

year

Numeric value, categorized

from tertiles in:

2.798 and more

1.371–2.797

Up to 1.370

Investment in

Health

Primary Care

National Health Facilities

Register (CNES from the

Portuguese acronym)

Financial resources (in reais—

Brazilian currency) invested in

primary health care divided by the

number of people

Numeric value, categorized

from tertiles in:

BR R$ 52.18 and more

BR R$ 35.77 to R$ 52.17

Up to BR R$ 35.76
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Table 2 Bivariate associations between outcome and the independent variables according to the levels Brazil, 2010

Sexual violence p PR (95% CI)

No Yes

n % n %

1st level (individual)

Gender

Male 18,245 91.1 1786 8.9 1

Female 28,932 73.6 10,353 26.4 \ 0.001 2.35 (2.23–2.47)

Age

60 years and older 2847 96.4 105 3.6 1

35–59 years old 11,071 93.4 776 6.6 \ 0.001 1.88 (1.53–2.31)

20–34 years old 16,637 91.0 1637 9.0 \ 0.001 2.45 (2.01–2.99)

12–19 years old 9082 69.1 4054 30.9 \ 0.001 6.40 (5.26–7.78)

0–11 years old 7602 57.7 5569 42.3 \ 0.001 7.41 (6.10–9.01)

Education

Higher education 14,660 89.1 1791 10.9 1

High school 4675 87.2 689 12.8 \ 0.001 1.29 (1.17–1.41)

Elementary school 12,638 79.1 3334 20.9 \ 0.001 1.76 (1.65–1.88)

Functionally illiterate 5787 70.9 2378 29.1 \ 0.001 1.98 (1.85–2.12)

2nd level (state)

Years of schooling expectancy at

18 years old

9.92 years and more 25,731 84.6 4679 15.4 1

9.04–9.91 years 16,911 73.3 6146 26.7 \ 0.001 1.31 (1.14–1.51)

Up to 9.03 years 4577 77.8 1309 22.2 0.002 1.27 (1.09–1.48)

Poverty vulnerability (%)

Up to 24.60 29,725 81.1 6918 18.9 1

24.61–55.74 14,937 76.8 4502 23.2 0.133 1.11 (0.97–1.28)

55.75 and more 2557 78.2 714 21.8 0.031 1.18 (1.02–1.38)

Per capita income

BR R$650.60 and more 35,758 79.6 9166 20.4 1

BR R$364.39–650.59 9275 80.1 2303 19.9 0.164 1.10 (0.96–1.27)

Up to BR R$ 364.38 2186 76.7 665 23.3 0.009 1.23 (1.05–1.43)

Unemployment rate (%)

Up to 5.30 8663 88.2 1155 11.8 1

5.40–8.19 19,333 80.8 4595 19.2 \ 0.001 1.46 (1.26–1.70)

8.20 and more 19,223 75.1 6384 24.9 \ 0.001 1.68 (1.45–1.96)

Proportion of people who neither

work nor study (%)

Up to 7.98 28,656 81.4 6569 18.6 1

7.99–18.02 15,751 76.8 4767 23.2 0.013 1.19 (1.04–1.37)

18.03 and more 2812 77.9 798 22.1 0.003 1.26 (1.08–1.46)

Human Development Index (HDI)

0.718 and more 35,836 79.2 9424 20.8 1

0.635–0.717 9093 81.6 2051 18.4 0.998 1.00 (0.87–1.15)

Up to 0.634 2290 77.7 659 22.3 0.039 1.17 (1.01–1.37)

Gini index

Up to 0.47 10,989 80.9 2591 19.1 1

0.48–0.52 11,802 81.4 2699 18.6 0.121 1.12 (0.97–1.30)

0.53 and more 24,428 78.1 6844 21.9 0.213 1.10 (0.95–1.27)
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effect in the prevalence of sexual violence, considering the

federative units as clusters. This result can be verified

through the analysis of variance, which is nonzero (0.98;

CI95% 0.87–1.09) and also confirmed by the significance

of the likelihood ratio (LR) test (\ 0.001), as we can see in

Table 3. Model 1 was built with only individual variables,

and all of them remained significant, observing a slight

adjustment in relation to bivariate analysis. The greatest

adjustment was observed in the gender, where the preva-

lence of sexual violence in women increased after adjusting

for age and education (PR = 3.20, CI95% 2.97–3.43).

When we added the contextual variables, the individual

variables presented slight adjustments in their prevalence

ratio but remained significantly associated with sexual

violence. The prevalence ratio decreases slightly for gender

(PR = 3.17, CI95% 2.95–3.41) and age (PR = 7.59, CI95%

6.05–9.53) while education presented a small increase in its

prevalence ratio (PR = 1.44, CI95% 1.34–1.55). The con-

textual variables poverty vulnerability (PR = 0.67, CI95%

0.40–1.10), proportion of people who neither work nor

study (PR = 1.12, CI95% 0.81–1.55), HDI (PR = 1.02,

CI95% 0.82–1.25) and investments in primary health care

(PR = 1.18, CI95% 0.96–1.44) lost their significance,

probably due to collinearity. These variables presented

high correlation with all contextual variables and hence

were removed. The Gini index remained statistically

insignificant (PR = 0.86, CI95% 0.74–1.01) as in the

bivariate analysis.

The final model included all individual variables and the

contextual variables that presented in the model 1 signifi-

cance in some category, such as years of schooling

expectancy at 18 years old (PR = 1.19, CI95% 1.04–1.36),

unemployment rate (PR = 1.38, CI95% 1.18–1.63), per

capita income (PR = 1.69, CI95% 1.03–2.77) and primary

health care coverage (PR = 1.35, CI95% 1.14–1.59).

Despite the statistical insignificance of the Gini index in

model 2, we decided to keep it in modelling for theoretical

reasons. We believe in the importance of income inequal-

ities in determining health problems. All of them remained

significant in the final model. The LR test showed that the

contextual effect remained significant as well. In analysing

the tendency of variance from the null to the final model, a

decrease of 54.1% was observed in the variance, which

demonstrates a strong contextual effect between the

Brazilian federative units in relation to sexual violence.

Interaction effects

We performed an interaction analysis in the modelling

including the interaction terms created from an individual

variable (formal education) with three different combina-

tions of contextual variables (schooling expectation, per

capita income and unemployment rate). The inclusion of

these interaction terms did not significantly alter the vari-

ance in the final model. Confirming this result, stratified

analyses were carried out by calculating the prevalence

ratios for formal education and sexual violence in different

strata of years of schooling expectancy at 18 years old, per

capita income and unemployment rate. As we can see in

Fig. 2, there are no significant differences in the PR values,

indicating an absence of cross-level interaction.

Discussion

Multilevel modelling allowed us to identify that both

individual and contextual factors are associated with sexual

violence in Brazil, just as the World Health Organization

(WHO) has pointed out for the whole world (WHO 2002).

Therefore, in order to tackle the problem of sexual violence

and to promote a culture of peace in Brazil, integrated work

between different sectors of the society will be necessary,

Table 2 (continued)

Sexual violence p PR (95% CI)

No Yes

n % n %

Investment in primary health care

BR R$52.18 and more 2478 83.9 474 16.1 1

BR R$35.77–52.17 8272 82.7 1726 17.3 0.460 1.07 (0.90–1.26)

BR R$ up to 35.76 36,465 78.6 9934 21.4 \ 0.001 1.42 (1.21–1.66)

Primary health care coverage

2.798 and more 3536 86.1 573 13.9 1

1.371 to 2.797 11,653 87.0 1744 13.0 0.169 1.12 (0.95–1.32)

Up to 1.370 32,020 76.5 9815 23.5 \ 0.001 1.71 (1.47–2.00)

CI confidence interval, PR prevalence ratio
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Table 3 Poisson multilevel regression analysis for sexual violence according to individual and contextual variables Brazil (2010)

Variables Null model Model 1 (n = 45,941) Model 2 (45,910) Final Model (n = 45,912)

(n = 59,381) PR (95%CI) p PR (95%CI) p PR (95%CI) p

1st level (individual)

Gender

Male 1 1 1

Female 3.20 (2.97–3.43) \ 0.001 3.17 (2.95–3.41) \ 0.001 3.17 (2.95–3.41) \ 0.001

Age

60 years and older 1 1 1

35–59 years old 1.58 (1.25–2.00) \ 0.001 1.58 (1.25–2.00) \ 0.001 1.58 (1.25–2.00) \ 0.001

20–34 years old 1.97 (1.57–2.48) \ 0.001 1.96 (1.55–2.46) \ 0.001 1.95 (1.55–2.46) \ 0.001

12–19 years old 5.47 (4.36–6.85) \ 0.001 5.36 (4.28–6.73) \ 0.001 5.37 (4.28–6.73) \ 0.001

0–11 years old 7.74 (6.16–9.71) \ 0.001 7.59 (6.05–9.53) \ 0.001 7.60 (6.05–9.54) \ 0.001

Education

University 1 1 1

High school 1.50 (1.36–1.65) \ 0.001 1.53 (1.39–1.68) \ 0.001 1.53 (1.39–1.68) \ 0.001

Elementary school 1.35 (1.27–1.45) \ 0.001 1.38 (1.29–1.47) \ 0.001 1.38 (1.29–1.47) \ 0.001

Functionally illiterate 1.42 (1.32–1.53) \ 0.001 1.44 (1.34–1.55) \ 0.001 1.44 (1.34–1.55) \ 0.001

2nd level (state)

Years of schooling

expectancy at 18 years old

9.92 years and more 1 1

9.94–9.91 yeas 1.19 (1.04–1.36) 0.009 1.19 (1.04–1.36) 0.009

Up to 9.03 years 1.10 (0.91–1.32) 0.314 1.10 (0.92–1.30) 0.287

Gini index

Up to 0.47 1 1

0.48–0.52 0.98 (0.85–1.13) 0.795 0.97 (0.84–1.11) 0.657

0.53 and more 0.86 (0.74–1.01) 0.056 0.83 (0.72–0.96) 0.010

Poverty vulnerability (%)

Up to 24.60% 1

24.61–55.74% 0.93 (0.73–1.18) 0.550

55.75% and more 0.67 (0.40–1.10) 0.116

Unemployment rate

Up to 5.39% 1 1

5.40–8.19% 1.27 (1.10–1.47) 0.002 1.29 (1.11–1.49) 0.001

8.20% and more 1.38 (1.18–1.63) \ 0.001 1.41 (1.22–1.64) \ 0.001

Per capita income

BR R$ 650.60 and more 1 1

BR R$ 364.39–650.59 1.13 (0.92–1.40) 0.243 1.08 (0.94–1.24) 0.263

Up to R$ 364.38 1.69 (1.03–2.77) 0.038 1.27 (1.06–1.52) 0.011

Proportion of people who

neither work nor study

Up to 7.98% 1

7.99–18.02% 1.07 (0.86–1.32) 0.560

18.03% and more 1.12 (0.81–1.55) 0.508

Human Development Index

(HDI)

0.718 and more 1

0.635–0.717 1.02 (0.82–1.25) 0.888

Up to 0.634 1.09 (0.73–1.69) 0.655
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especially those related to public social policies. Thus, as

stated by Montesanti and Thurston (2015), to focus only on

individual or proximal determinants associated with violent

actions would ignore the role of the larger structural sys-

tems, which are formed by economic, legal and politic

factors.

An inverse social gradient of the sexual violence among

Brazilian federative units was observed; i.e. worse con-

textual socio-economic conditions are strongly related to a

higher prevalence of sexual violence. This situation of

social inequality is associated with macro-social determi-

nants such as employment, education and income.

According to Montesanti and Thurston (2015), low quality

of life conditions is also invisible manifestations of struc-

tural violence, which are embedded into the social fabric,

creating and keeping inequalities within and between dif-

ferent social groups. In this perspective, our findings point

to a strong association of sexual violence with years of

schooling expectancy, unemployment rate and income per

capita.

Thus, in agreement with our findings, Guimarães and

Villela (2011) also observed a high proportion of sexual

violence victims in low SES communities. Gomes et al.

(2006) showed a higher prevalence of this for people

living with household income below one Brazilian mini-

mum wage in their study, while Carvalho (2007) high-

lighted that work means independence and social status;

therefore, unemployment increases social problems such

as violence.

In our study, a controversial finding was the relationship

with income inequality, measured by the Gini index. We

found that people living in states with a high income

concentration presented lower prevalence of sexual vio-

lence, contrasting with several other studies. According to

Barros, Foguel and Ulyssea (2007), despite showing better

indicators in the South and Southeast regions, income

inequality is still uniform throughout the whole country,

probably due to the fact that inequality is more affected by

national economic policies and less by state-level inter-

ventions. As Wilkinson and Pickett (2006) stated, a better

association between income inequality and health usually

occurs when it is studied using large units of analysis, such

as countries. As they have the same economic policy for

the whole territory, variations in income distribution

between federative units and even between municipalities

are usually rare, but when different countries with different

economic models are compared, the relationship between

income inequality and health is usually more frequent.

Regarding health services offered and access to primary

health care, a higher prevalence of sexual violence in

people living in places with higher coverage rates for this

kind of service was observed. At first glance, this seems to

be a paradox; however, it is not, because if we analyse the

guidelines for the National Health Policy in Brazil, it has

equity in the distribution of health resources as one of its

core principles (Brasil 1990). In other words, the Brazilian

health policy advocates greater health services offered

deployed to places with the worst health conditions. Thus,

Table 3 (continued)

Variables Null model Model 1 (n = 45,941) Model 2 (45,910) Final Model (n = 45,912)

(n = 59,381) PR (95%CI) p PR (95%CI) p PR (95%CI) p

Primary health care coverage

2.798 and more 1 1

1.371–2.797 0.98 (0.83–1.15) 0.790 1.01 (0.86–1.19)

Up to 1.370 1.35 (1.14–1.59) \ 0.001 1.44 (1.24–1.68)

Investment in health primary

care

BR R$ 52.18 and more 1

BR R$ 35.77–52.17 1.05 (0.88–1.26) 0.597

Up to BR R$ 35.76 1.18 (0.96–1.44) 0.121

Fixed effects

Intercept 0.16 0.015 0.008 0.009

(95% CI) (0.15–0.17) (0.012–0.019) (0.006–0.011) (0.007–0.012)

Random effects

Variance 0.98 0.50 0.45 0.45

(95%CI) (0.87–1.09) (0.44–0.58) (0.39–0.53) (0.39–0.53)

LR test 9205.2 2777.13 2136.96 2155.43

v2 (p-value) 2 (\ 0.001) (\ 0.001) (\ 0.001) (\ 0.001)

CI confidence interval, PR prevalence ratio, LR likelihood ratio
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having a greater coverage of health services in states with

higher prevalence of sexual violence is an important and

necessary factor to prevent such an event on a long-term

basis.

At the individual level, prevalence of sexual violence is

threefold higher in women than in men. We believe that

this fact is due to three main reasons. First, the sexualiza-

tion of the female body is culturally accepted in Brazil,
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Fig. 2 Stratified analysis of the prevalence ratio of sexual violence according to contextual variables in the adjusted final model. Bars indicate a

95% confidence interval. Brazil (2010). Note: university is a reference category; R$: Brazilian currency (BRL value)
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which originates from a male chauvinism culture still very

present, despite government actions being favourable to

guaranteeing both women’s rights and gender equality.

Second, not only in Brazil but also in several other coun-

tries, men do not report sexual abuse very often due to

shame, guilt and the fear that the authorities disbelieve

their accusations (PAHO 2003). In addition, we used sex-

ual violence notifications from the Brazilian health services

for this study, and some studies have shown that men

usually have lower access to health services when com-

pared to women (Dias-da-Costa et al. 2008; Gomez 2002).

Consequently, sexual violence notifications from men

would be less frequent due to this fact.

Age as well as socio-economic conditions presented a

strong gradient in the distribution of sexual violence,

showing that young people are more likely to suffer it.

Thus, it is important to highlight the very high prevalence

of sexual violence in adolescence when compared with

other periods of life, probably due to the greater vulnera-

bility of this age group related to smaller autonomy of their

bodies. This finding reveals the ineffectiveness of some

Brazilian regulations, considering that Brazil approved the

Child and Adolescent Statute in 1990, a specific law

assuring the rights of Brazilian children and adolescents

and their protection (Brasil 1990). However, it is note-

worthy that this fact does not only occur in Brazil. A study

conducted in Swaziland, a Southern African country, with

girls and women from 13 to 24 years old, found that 33.2%

of them related at least one episode of sexual violence

before reaching 18 years old (Reza et al. 2009).

In general, people with low educational level presented

higher prevalence of sexual violence compared to those

with more years of schooling. Moreira et al. (2015) also

found a higher prevalence of sexual violence in women

with low level of formal education in their study, as well as

Hohendorff et al. (2014) who also revealed high prevalence

in boys with the same condition. Another study conducted

by Facuri (2012) found higher prevalence in the group with

less than 8 years of schooling; however, a higher preva-

lence was observed in the tertile corresponding to high

school. Therefore, these findings do not mean an associa-

tion between higher formal education and sexual violence;

in fact, they reveal that these people have a better under-

standing about the importance of looking for assistance and

reporting the cases of violence inflicted upon them.

We do believe that the findings of this study are both

valid and important and will probably contribute to

increasing knowledge about sexual violence in developing

countries, considering the severity of this public health

problem in them (WHO 2014). However, it is important to

notice that this study has been conducted with information

gathered from the Violence and Accidents Surveillance

System (VIVA), which works with notifications that

occurred in Brazilian health care services, which can

generate a measurement error. Hence, we are aware that

these rates are underestimated, as many individuals who

are victims of violence do not look for help in public ser-

vices in fear of being attacked again as retaliation from

their aggressors (Batista 2008) or even due to a lack of

access to these services (Kind et al. 2013). In addition, as

with many other public health problems, sexual violence

has other associated factors which were not included in our

framework due to the absence of available data. Never-

theless, in a global context, modifying the variance in the

adjusted final model means that considering the sexual

violence in Brazil, the theoretical model of this study is

suitable and could explain a major part of the determina-

tion of this harm. Thus, our findings point to the need to

strengthen national social policies to improve the economic

conditions of the population, reduce income inequalities

and expand and qualify health services.

Finally, we can conclude that whatever may be the

strategy to reduce sexual violence in Brazil, and even in

other developing countries, it must be integrated with other

social policies. Especially in Brazil, despite the existence

of policies to combat and prevent sexual violence, these are

still very fragmented. On the one hand, there are social

policies for specific groups, such as women and children,

while on the other side programs of the judiciary and dis-

sociated health services. In addition to the coordination of

existing strategies with networking, it is necessary for the

government to place social issues in the foreground in the

country, such as improving the level of schooling and

expanding work and income in the country. It therefore

must also take into account both individual risk factors and

the macro-social determinants. This approach will tackle

sexual violence in both ways: reducing its prevalence and

its unequal distribution within the Brazilian population.
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