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Violence against women is a pervasive social issue across the Global South, and Chile is no exception. This study aims to identify and analyze the criminogenic factors associated with violence against women in the cities of Concepción, Santiago, and Valparaíso during the period 2015–2019. A Poisson model with spatiotemporal covariates was employed to examine the influence of various factors, including previous incidents within the same area and neighboring areas, specific time slots, weekends, and demographic characteristics. The findings reveal a significant association between violence against women and these factors, underscoring the importance of temporal and spatial conditions in its occurrence. These results contribute to a deeper understanding of the phenomenon and emphasize the necessity of targeted public policies that integrate these variables for the effective prevention of violence against women in these regions. Additionally, this study highlights the need for further research that addresses the complexity of this form of violence from a comprehensive perspective, encompassing economic, social, and cultural factors. Overall, the research offers valuable tools for formulating intervention strategies aimed at reducing the prevalence of violence against women in Chile and improving the safety and well-being of affected individuals. These insights have broader implications for guiding future research and public policy in the Global South.
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1 Introduction

Violence is a severe and widespread issue in the Global South, affecting a significant number of people, particularly women. According to UN Women (2022), violence against women (VAW) is a pervasive and devastating issue, addressed in international human rights frameworks. While CEDAW does not explicitly recognize VAW or GBV, its Committee’s General Recommendations, particularly No. 19 (1992) and No. 35 (2017), clarify that discrimination against women, as prohibited under CEDAW, includes gender-based violence as a form of discrimination (CEDAW Committee, 2017). Additionally, the Belém do Pará Convention explicitly defines and condemns violence against women. Chilean legal frameworks, including Law 20.066, establish specific mechanisms for addressing VAW. It is estimated that more than one-third of all women experience violence at some point in their lives, resulting in serious physical, mental, and social consequences (Ellsberg et al., 2008). VAW persists as a constant shadow in contemporary societies, hindering progress in human rights and gender equality.

VAW encompasses a wide range of forms, including intimate partner violence, sexual violence outside of partnerships, female genital mutilation, honor crimes, and human trafficking (OMS, 2013). It also includes men and boys victimized due to their gender identity (Boyle, 2019). VAW is distinct from gender-based violence (GBV). GBV includes violence affecting all genders due to societal norms, while VAW refers specifically to violence targeted at women due to their gender. International treaties such as the Belém do Pará Convention and the Istanbul Convention explicitly define and address violence against women (VAW). Although CEDAW does not originally conceptualize VAW or GBV as separate categories, its Committee has progressively interpreted gender-based violence as a form of discrimination under Article 1 (CEDAW General Recommendation No. 35, 2017). Furthermore, recent academic and policy debates emphasize the term ‘gender-based violence against women’ (GBVAW), which incorporates the structural and systemic gender inequalities that drive this form of violence (UN Women, 2022). Such violence may also involve violations of the victim’s economic or property autonomy, as stipulated by Chilean Law 20.066 (2005). These concepts underscore the complexity and diversity of violence experienced by women, adolescents, and girls globally, reinforcing the need for comprehensive and multidisciplinary approaches (UNRIC, 2023).

In the Latin American context, VAW represents a profound social problem with significant individual and community-level implications. Various studies have examined different aspects of VAW in the region, including case studies, analyses of government policies, and legal frameworks (Bolt et al., 2019). According to the Corporación Latinobarómetro (2018), domestic violence against women is perceived as the most detrimental factor to national development in Latin America (64%), followed by domestic violence against children (63%). In Chile, this scourge has gained significant attention on the public agenda, prompting the implementation of various legislative measures, public policies, and research initiatives aimed at its eradication. Programs such as the Prevention of Violence against Women and the Care, Protection, and Reparation for Violence against Women, led by the Ministry of Women and Gender Equity (SERNAMEG), strive to address the issue (Castillo et al., 2022).

Public policies in the Global South constitute a particularly active and intricate area of study, characterized by distinctive challenges and innovative responses tailored to diverse socio-political and economic contexts. In Chile, these processes of policy formulation and implementation reflect the specific realities faced by the country and provide opportunities to evaluate their effectiveness in addressing systemic issues such as VAW. The need for comprehensive empirical analysis and a robust theoretical foundation is critical, as it provides insights into the effectiveness of various strategies and the lessons learned from both successes and failures.

Despite these efforts, VAW remains a daily reality for many Chilean women, necessitating in-depth analysis and comprehensive solutions (Red Chilena Contra la Violencia hacia las Mujeres, 2023). This violence not only constitutes a violation of human rights but also negatively affects the physical and mental health of victims, as well as the well-being of their families and communities (García-Moreno et al., 2005; Gracia et al., 2018).

The existing literature provides a solid framework for understanding the various factors that influence VAW. Gender inequality is identified as a primary driver (Our Watch, 2015). Other relevant factors include cultural influences (Russo and Pirlott, 2006), neighborhood environments (Beyer et al., 2015; Voith, 2019), victims’ economic dependence on perpetrators (Anderberg et al., 2016), and substance abuse (Cunradi, 2009). Contextual elements such as socio-economic inequality, unemployment, and area-level disadvantage are also associated with VAW (Anderberg et al., 2016; Oliver and Valls, 2004). These findings underscore the importance of considering broader socio-political and economic environments when designing public policies. Recent studies have highlighted the critical role of interdisciplinary approaches and the direct linkages between policy actions and developmental outcomes, reinforcing the need for innovative and context-sensitive responses to this pressing issue.

This research employs an innovative methodological approach within the Chilean context, using a Poisson regression model with space–time components to analyze VAW in the cities of Concepción, Santiago, and Valparaíso during the 2015–2019 period (INE, 2017). These urban settings, capitals of the three most populous regions in Chile, collectively represent 61% of the estimated population for 2024. By focusing on a stable period, excluding disruptive events such as the COVID-19 pandemic, this study aims to identify specific criminogenic factors (Calle-Ramirez et al., 2021).

The hypothesis posits that VAW in Chile is influenced by specific criminogenic elements, including spatial factors (location and neighborhood environment), temporal aspects (time of day and day of the week), demographic variables (such as the proportion of young, elderly, and foreign populations), and formal education levels. The findings are expected to have significant implications for the development of effective policies to eradicate VAW in Chile.

This article is structured as follows: Section 2 presents the main characteristics of the data, variables, and model used. Section 3 outlines the key results of this research. Section 4 discusses the findings, and Section 5 concludes with the key insights and suggests directions for future research.



2 Materials and methods


2.1 Data and variables

The data utilized in this study were obtained from the Criminal Studies and Analysis Center (CEAD) of the Undersecretariat of Crime Prevention, part of the Ministry of the Interior and Public Security of Chile. The CEAD dataset categorizes VAW incidents under Chilean law, distinguishing between physical, psychological, economic, and sexual violence. However, potential biases in reporting, particularly concerning foreign-born victims, should be considered when interpreting the data. The dataset comprises 17,175 police-reported cases of violence against women (VAW) recorded in the cities of Concepción, Santiago, and Valparaíso during the period 2015–2019. These data are georeferenced, enabling the precise mapping of each incident within the corresponding census areas of the respective cities. Concepción is divided into 76 census areas, Santiago into 128, and Valparaíso into 166.

In addition to geospatial data, the dataset includes information on the date, time, and demographic characteristics of the victims (age, gender, education level, and immigration status). Supplementary demographic data for the census areas were sourced from the 2017 Census conducted by the National Institute of Statistics of Chile (INE).

The georeferenced coordinates of each assault allow for the spatial identification of incidents within the relevant census areas and the construction of Table 1, which presents the mean and standard deviation of assaults on women per area in each city over the five-year period analyzed. Figure 1 illustrates the spatial distribution of assaults on women within the census areas of Santiago. It suggests the existence of spatial autocorrelation between the number of aggressions within the census areas, which justifies the inclusion of spatial components in our model. The graphs for Valparaíso and Concepción show similar patterns, but have not been included in order not to overload the article.



TABLE 1 Mean and standard deviation of the number of assaults on women per area in each city.
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FIGURE 1
 Assaults on vomen by census zone in Santiago.


The primary dependent variable in this study—the number of assaults on women—is a discrete numerical variable with non-negative values. Accordingly, we employ a Poisson regression model, as detailed in the subsequent section. The use of census areas as the spatial unit of analysis is motivated by the availability of additional socio-demographic data for these areas, derived from the 2017 Census (Vargas, 2021).

The covariates used in this analysis are summarized in Table 2 and are grouped into four categories. The first group comprises variables related to the characteristics of the assaults, specifically the time slot and day of the week during which the incidents occurred. These categorical variables were derived from the assault database. The second group includes demographic information at the census area level, such as the proportion of foreign residents (foreign), young population (young), and elderly population (elderly). The third group pertains to educational levels, encompassing basic (basic), secondary (secondary), and higher (higher) education. The final group consists of variables that provide spatial and temporal information: assaults that occurred in the same area during the previous year (ylag1) and the average number of assaults in neighboring areas during the previous year (vlag1). A Queen-type neighborhood structure was utilized to define spatial contiguity, based on maps of census area divisions in the cities (Cliff and Ord, 1973).



TABLE 2 Covariates.
[image: Table2]

Certain variables require additional clarification. The time slot variable categorizes the hour of the day during which each assault occurred into four periods corresponding to human activity: early morning, morning, afternoon, and night. The specific durations of these time slots are defined in Table 2. The time slot and day of the week variables exclude the early morning and Monday categories, respectively, as their inclusion would lead to perfect multicollinearity. Similarly, no variable for the proportion of illiterate individuals is included, given the absence of sufficient variation in this measure.

Figure 2 presents a heatmap showing the ratio of assaults per 10,000 women for each day of the week across the three cities over the five-year period. As observed in the figure, the highest concentration of incidents occurs at night and during weekends, supporting the hypothesis that periods of increased social interaction correlate with a higher risk of VAW.

[image: Figure 2]

FIGURE 2
 Heat maps for assaults rate per year and day week.


A summary of the numerical covariates is provided in Table 3, including the means and standard deviations of the proportions that define them (see Table 2). These measures were derived from data at the census tract level for each city. No reference is made to a specific year, as the data were drawn from the 2017 Census, which represents the midpoint of the study period and the most recent data available. This census was used consistently for all analyses.



TABLE 3 Mean and standard deviation per census tract and city for proportions associated with the numerical covariates from Table 2.
[image: Table3]



2.2 Poisson model

The Poisson random variable, commonly used to describe phenomena involving the number of occurrences of a given event, derives its name from the French mathematician who introduced it. Its properties and characteristics can be found in any classical probability text, such as Feller (1968). A notable property of this variable is that its mean and variance are equal. In particular, if X follows a Poisson distribution of parameter μ, it holds that both the mean and variance of X are equal to μ.

The fitting of a linear model to count data can be achieved using a generalized linear model (GLM) with the logarithmic link function. In general, if Yi denotes the number of counts for observation i, the Poisson GLM allows assuming that the mean of Yi, μi, depends on a set of covariates through the following log-linear relationship:

[image: image]

where [image: image]are the p covariates considered for explaining the phenomenon, and β1, β2, …, βp represent the effect of the covariates on the mean number of counts. Hence, a positive (negative) estimate for one of these parameters suggests that the corresponding covariate is associated with an increase (decrease) in the expected number of counts. For more details on the Poisson GLM, see Agresti (2015). The R programming language (R Core Team, 2022) was used for the proposed analysis.




3 Results

This study analyzed the number of reported assaults against women in the cities of Concepción, Santiago, and Valparaíso from 2015 to 2019. To detect the impact of the covariates described in Table 2 on these assaults, the dependent variable was defined as the number of assaults per year, census tract, time of day, and day of the week. The full GLM considered for the analysis assumes the following log-linear relationship based on the previously described covariates:

[image: image]

where the logarithm of the expected number of assaults for observation I, derived from the population of women in each census tract, is included as an offset ([image: image]).

The estimated coefficients for each city, as presented in Table 4, indicate that the time of day has a significant effect on the number of assaults. In all three cities, there is a marked increase in assaults during the morning, afternoon, and night. Furthermore, the proportion of the foreign-born population and educational attainment exhibit significant effects, although these effects vary across cities.



TABLE 4 Results of the Poisson model fit for each city.
[image: Table4]

Regarding temporal effects, the impact of the time-of-day and day-of-week categories must be interpreted relative to their respective reference categories—early morning for time of day and Monday for day of the week. Morning, afternoon, and night show significantly greater effects than early morning in all cities, which is expected given that the early morning corresponds to typical sleeping hours. Periods of heightened activity are thus associated with higher rates of victimization of women compared to rest periods. Notably, the nighttime period (8:00 PM to midnight), encompassing family interaction or leisure activities, exhibits similar rates of victimization despite being only two-thirds the length of the morning or afternoon periods (4 versus 6 h).

Weekends also show notable effects, with higher rates of assaults compared to Mondays, particularly on Sundays, which aligns with periods of family or leisure time. Among the cities, Concepción records the lowest number of assaults compared to Santiago and Valparaíso. Interestingly, in Santiago, assault rates significantly decrease on Tuesdays, Wednesdays, and Thursdays (but not Fridays) relative to Mondays, a trend that is less straightforward to interpret.

The effects of demographic covariates reveal mixed patterns. In Santiago, a high proportion of foreign-born residents (28.16%) is not associated with higher assault rates within census tracts. In contrast, in Concepción and Valparaíso, where the foreign-born populations are much smaller (2.20 and 2.42%, respectively), a statistically significant positive association with assault rates is observed. This discrepancy suggests that Santiago may exhibit distinct social dynamics influencing the prevalence of VAW.

Concerning the older adult population, when statistically significant (in Concepción and Valparaíso), this demographic is associated with an increase in assault rates. Meanwhile, the influence of the young population varies: in Santiago, it is negatively associated with assault rates, whereas in Valparaíso, it shows a positive association. This divergence further underscores the variability in social dynamics between cities.

Educational attainment does not follow a consistent pattern across the three cities. Generally, higher levels of education correlate with lower assault rates, a trend observed in other contexts such as Spain (Sanz-Barbero et al., 2019). In Valparaíso, this negative association is evident, although not all coefficients are statistically significant. Conversely, in Concepción, all three education levels (basic, secondary, and higher) show significant positive effects, particularly for basic and secondary levels. In Santiago, only the secondary and higher education levels are significant, and both are associated with positive effects.

Finally, the variables ylag1 and vlag1, which account for the number of assaults in the same area and neighboring areas during the previous year, respectively, reveal a clear spatial effect in VAW. Specifically, assaults in the previous year within the same census tract consistently increase the likelihood of assaults in the following year across all three cities. However, assaults in neighboring census tracts have contrasting effects: they are negatively associated with assault rates in Concepción and Valparaíso but positively associated in Santiago.

These findings provide valuable insights into the influence of demographic characteristics and spatiotemporal factors on VAW across different Chilean cities. The next section will examine these results in greater detail and contextualize them within the broader body of literature.



4 Discussion

This study has identified significant patterns of VAW in the Chilean cities of Concepción, Santiago, and Valparaíso, emphasizing the influence of spatiotemporal and demographic factors. The analysis revealed that violence varies by time of day and day of the week, with a notable increase during daytime, evening, and night compared to the early morning rest period, and higher incidence during weekends compared to weekdays. These findings indicate that VAW occurs more frequently during family and leisure periods, particularly in domestic settings, reinforcing the need for targeted interventions against domestic violence. Additionally, differentiated effects of demographic variables—such as the proportion of foreign-born residents, age, and education levels—were observed across the three cities, although some patterns remain challenging to explain.

The findings are consistent with previous research documenting spatiotemporal variability in violence. The spatial characteristics observed in this study align with Tobler’s (1970) First Law of Geography, which states that everything is interconnected, with stronger relationships occurring between spatially proximate elements. Specifically, the results demonstrate that events occurring in a zone and its neighboring areas 1 year prior influence the current incidence of violence; however, the effects of neighboring areas vary among the three cities. Regarding temporal characteristics, weekends—particularly Sundays—were associated with the highest number of incidents, with violence being more probable between 08:00 and 00:00. These results align with international studies indicating that VAW tends to increase during periods of heightened family interaction (Calle-Ramirez et al., 2021).

The influence of foreign-born populations and education levels has also been explored in other contexts, revealing similar patterns of vulnerability and protection (Jayme and Sau, 2004). In Santiago, a high proportion of foreign-born residents is not associated with higher VAW rates. In contrast, in Concepción and Valparaíso, where foreign-born populations are significantly smaller (2.20 and 2.42%, respectively), the presence of foreign residents within census areas is a significant predictor of VAW. This finding underscores the need for tailored policies to address the unique social dynamics of these populations. The relationship between foreign-born populations and VAW should be interpreted cautiously, considering socioeconomic factors and potential reporting biases. Santiago’s high foreign-born population (28.16%) does not correlate with increased VAW, whereas in Concepción and Valparaíso, where the foreign-born population is lower, the association is stronger. This suggests that economic and social vulnerability, rather than immigration status alone, may play a role.

With respect to education levels, we observed a positive correlation between higher education levels and recorded violence in Concepción and Santiago, while in Valparaíso, a negative (albeit statistically insignificant) correlation was found. The positive association in Concepción and Santiago may be influenced by increased empowerment and willingness to report incidents among victims, as suggested by studies such as Barbier et al. (2022) and Yakubovich et al. (2018). This phenomenon may be specific to the Chilean context, where higher education levels are linked to greater reporting of violent incidents, as indicated by the Encuesta de Violencia Intrafamiliar contra la Mujer (CEAD, 2020). This survey shows that only 1 in 5 victims report VAW incidents, suggesting that higher education may facilitate reporting rather than indicating an actual increase in cases. Consequently, our results may reflect improved reporting practices rather than higher prevalence, given that the study relies on officially recorded data.

In Concepción and Valparaíso, a higher proportion of elderly residents was associated with increased VAW cases. This could be related to the economic and social vulnerability often experienced by this demographic, consistent with previous findings by Mont et al. (2012), which highlight the need for policies addressing the specific vulnerabilities of older adults.

Despite its significant findings, this study has certain limitations. One limitation is the lack of detailed socioeconomic covariates at the census zone level, due to restricted access to data from the Encuesta de Caracterización Socioeconómica Nacional (CASEN, 2017). Additionally, the analysis focuses on the 2015–2019 period and does not account for subsequent events, such as the COVID-19 pandemic, which may have altered patterns of violence. These factors warrant further investigation and could provide valuable comparisons with the present findings.

This study successfully identified specific, consistent, and significant patterns of VAW, highlighting high-risk periods and areas, which form a solid foundation for targeted interventions. The observed relationships between demographic factors and violence underscore the importance of tailoring prevention policies to the distinct characteristics of each city.

Based on these findings, we recommend the development of public policies aimed at enhancing community safety and support during weekends and prioritizing areas with high proportions of foreign-born and elderly populations. It is also essential to consider inter-city differences when designing interventions, ensuring that strategies are responsive to local contexts, which our findings indicate are significant. Replicating this study in other cities and regions could help validate these results and contribute to the creation of a more generalizable framework for VAW prevention.



5 Conclusion

VAW carries both descriptive and normative significance. It describes a factual situation while also defining a punishable act, with harmful effects impacting the victims and society as a whole, affecting health, well-being, and progress. Although Chile has implemented measures to prevent and eliminate VAW, primarily through the Executive branch’s public policies aimed at establishing an institutional framework to address this issue (Centro de Derechos Humanos, 2018), much work remains.

This research contributes to understanding the spatiotemporal and demographic characteristics of VAW in Chile. While this violence is present in all three cities studied, its incidence is lower in Concepción. The characterization of the issue, from the perspective of influencing covariates, is similar in Concepción and Valparaíso, while Santiago exhibits certain peculiarities, explainable by both the dynamics of the crime in this city and its population structure and predominant education level.

In this multidimensional phenomenon, where violence results from individual, relational, environmental, community, social, and cultural factors (Sánchez-Blanco, 2017), some covariates in our model help better understand the problem and suggest general recommendations. It is crucial to promote a culture of respect for human rights and integrate a gender perspective into all prevention strategies. Inter-institutional coordination, along with enhanced surveillance and resource availability during weekends and daytime, is essential. This extends to police patrols, aligning with the “smart patrols” approach proposed by Koper (1995).

It is crucial for law enforcement officers to receive specialized training on the dynamics of violence against women, including its intersection with broader forms of gender-based violence. Training should emphasize victim-centered approaches, effective case handling, and the reduction of biases in law enforcement institutions. Moreover, the involvement of professionals such as psychologists and social workers in police units, especially during high-prevalence days and hours, is essential to prevent the re-victimization of assaulted women.

In conclusion, this study contributes to understanding the factors influencing VAW in the Chilean cities analyzed. The findings highlight the importance of spatiotemporal and demographic variations, providing an empirical basis for developing more effective and locally adapted public policies. However, the data indicate that the complexity of the factors involved requires a multidisciplinary and adaptive approach. Future research should address current limitations to deepen the understanding of this issue and improve intervention strategies aimed at eradicating violence against women in Chile. Particularly work-related gender-based violence and the influence of the age and level of education of the perpetrators, which have not been taken into account due to the lack of specific data in the CEAD database.
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