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Introduction: Italy has one of the lowest homicide rates in Europe. However, while it is decreasing overall, the proportion of murdered women is increasing. This study aimed to analyze the demographic and socioeconomic characteristics associated with homicide mortality in Italy, focusing specifically on male and female differences.

Methods: Using a longitudinal design, the Italian 2011 General Census population was followed up to 2018. Deaths from homicide were retrieved by a record linkage with the Causes of Death Register. Age-standardized mortality rates, stratified by sex, citizenship, education, and geographic area of residence were calculated. The association between sociodemographic characteristics and homicide mortality was evaluated using quasi-Poisson regression models.

Results: Between 2012 and 2018, 1,940 homicides were recorded in Italy: 53% were females over age 55, 10% were immigrant females, 34% were males aged 40–54 years, 76% had a medium-low education level, and 57% lived in the South and Islands. Foreign citizenship increased a female's risk of dying from homicide (adjusted rate ratio (RRadj): 1.85; 95% CI: 1.54–2.23), while no differences between Italian and immigrant males were found. An inverse association between education and mortality was observed for both sexes, stronger for males (RRadj: 3.68; 95% CI: 3.10–4.36, low vs. high) than for females (RRadj: 1.38; 95%CI: 1.17–1.62, low vs. high). Moreover, a male residing in the South or the Islands had almost 2.5 times the risk of dying from homicide than a resident in the North-West. Finally, old age (over 75) increased a female's risk of being murdered, whereas the highest risk for males was observed for those aged 25–54 years.

Conclusions: Male and female differences in homicide mortality profiles by age were expected, but the results by residence, citizenship, and education highlight that living in disadvantaged socioeconomic contexts increases the risk of dying from homicide, suggesting the need to implement specific prevention and intervention strategies.
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INTRODUCTION

Homicide is an extreme expression of violence and a premature cause of death. In 2017, about 464,000 people worldwide were victims of homicide (global rate: 6.1 per 100,000 inhabitants) (1, 2).

Rates in high-income countries/areas are generally lower than rates in low-income and middle-income countries or areas. About 80% of homicides occur in males, with the highest rates in males aged 15–29 years (3, 4).

In Italy, the homicide rate is lower than in other European countries, with an incidence of 0.53 per 100,000 inhabitants in 2019 (1). The European average incidence was 0.93 per 100,000; the phenomenon has been decreasing overall in recent years, although the reduction mainly concerns males, who started at higher rates, than it does females (5).

Various circumstances, motivations, and relationships can act as driving forces of homicide, and they are often overlapping and multifaceted. The Global Study on Homicide of the United Nations Office on Drugs and Crime classifies homicide into three main typologies: homicide related to interpersonal conflict, homicide related to criminal activities, and homicide related to sociopolitical agendas (2).

The violence of all types is strongly associated with social determinants; the combination of unemployment, low income, gender inequalities, and limited educational opportunities can negatively affect the social climate, generating violence (3).

In Europe, differences in homicide rates across countries can be explained mostly in terms of their respective level of socioeconomic development. Policies aimed at achieving improvements in wealth, education, and other crucial development areas would be expected to push homicide rates down. Moreover, factors such as alcohol abuse or progress in gender equality can also play an important role in increasing or decreasing rates, respectively (2).

It has been frequently highlighted that male gender, young-adult age, low socioeconomic status, and being involved in organized crime are the main risk factors for being victims of homicide (6).

However, the characterization of the risk of homicide should take into account the different contexts in which murders of males and females take place. In fact, there are two structurally different phenomena: females are mainly killed at home by partners or family members, while males are killed in public spaces by criminals (1, 2).

Although women and girls account for a far smaller overall share of victims of homicide than do men, they bear by far the greatest burden of intimate partner/family-related homicide (2). A specific definition was conceived for the term femicide: “the killing of a woman by an intimate partner and the death of a woman as a result of a practice that is harmful to women.” The term is based on gender inequalities and a gender-based reason for murder (7). In other words, the concept of femicide centers on the characteristics of both the victim and the perpetrator and is, according to the Istanbul Convention, the murder of a woman (by a man) because she is a woman (8).

In Italy, due to the absence of specific legislation, it is not yet easy to statistically identify the variables that help to detect femicides based on these definitions. However, in an attempt to identify them, it was observed in 2019 that around 84% of female murders in our country could be classified as femicides (1).

A systematic review concerning the period 1990–2011 found that globally, an estimated 13.5% of homicides were committed by an intimate partner, a proportion was six times higher for female homicides than for male homicides, with the highest percentages in high-income countries (9). In Italy, in 2019, 61.3% of female homicides were committed by a partner or ex-partner, 6% more than in 2018 (1, 5).

Exploring differences in homicide characteristics of males and females could provide evidence-based support for prevention policies of public safety authorities, to define targeted prevention interventions, in particular, to reduce domestic violence against females.

In recent years, the Italian National Institute of Statistics (Istat) has developed a national follow-up system based on the cohort generated by the record linkage between the Causes of Death and the Population and Housing Census archives. The record linkage makes it possible to explore demographic and socioeconomic inequalities in general and cause-specific mortality (10–12).

This study aimed to longitudinally analyze demographic and socioeconomic characteristics associated with homicides in the Italian population recorded in the 2011 General Census and followed up until 2018. The analysis focused on male and female differences.



METHODS


Data Sources, Study Population, and Design

The study was conducted on the population cohort conceived within the project “Socioeconomic differences in mortality” (IF IST 2646), part of the National Statistical Program (PSN) approved by the Italian Data Protection Authority (13). Using a retrospective longitudinal design, the individuals recorded in the 2011 General Census and residents in Italy, considered the initial cohort, were followed up from 2012 to 2018, until death, emigration, or end of the follow-up, whichever came first, yielding a maximum of 7 years of follow-up. Information on mortality was retrieved from the Istat National Causes of Death Register, which annually collects all deaths occurring in Italy. The Resident Population Register, which records the cancellations of people due to death, emigration to another municipality or abroad, and unavailability from the census or ascertained, was used to identify exit from the cohort for emigration. These 3 registers were connected through a record linkage using the fiscal code (a unique personal identification number issued to all residents in Italy at birth or upon immigration) as the linkage key. The reliability of the fiscal code was very high in all the registers, making it possible to link 97.1% of all deaths among the census population occurring in Italy in the period 2012–2014 (11). Since there is no reason to believe that the reliability of the fiscal code reported in the 3 registers decreased over subsequent years, the performance of the record linkage is expected to be equally high.

Emigration flows are used to define the person-years in the cohort follow-up. As the emigration abroad is at first autonomously communicated at the local Resident Population Register, there might be an underestimate of outflows, differently between Italian and foreign citizens. However, municipalities currently carry out activities to update their local Resident Population Register, and Istat statistics already contain these updates.

All the individuals at least 15 years of age on 1 January 2012 were included in the study population. The choice of the lower age limit was applied as we assumed that homicides happening in childhood have different dynamics and specificities that deserve a separate discussion (14).



Outcome and Determinants

The present study analyses homicide mortality between 2012 and 2018. Among all deaths, homicides were selected according to the rules and provisions included in the International Classification of Diseases, 10th Revision (ICD-10: X85-Y09, Y87.1).

Sex, age, citizenship, education level, and residence area variables were used to characterize the cohort and as potential demographic and socioeconomic factors affecting homicide mortality. Citizenship was used to define the status of immigrants, dichotomized in Italian and foreign (or stateless). Italy is a country with a recent migratory tradition, where migratory flows have become significant over the last 25 years. To obtain Italian citizenship is linked to very restrictive constraints, based on the ius sanguinis: all immigrants remain with their native citizenship, except for those who marry an Italian or ask for citizenship after a period ranging between 3 and 10 consecutive years of legal residence. Moreover, children born in Italy to foreign parents can obtain citizenship after their 18th birthday. Therefore, all non-Italian citizens have had a migration path to Italy and therefore can be considered immigrants.

Age groups were defined to have balanced population groups, and to highlight any patterns in the youngest (under 25) and the elderly (over 75), thus maintaining a sufficient number of subjects (at least 10% of the population) in these classes.

Education was categorized into three levels: high (secondary school or university degree), medium (middle school), and low (elementary school or none). The 20 Italian regions were aggregated in five geographic macro areas: North-West (Piedmont, Valle d'Aosta, Lombardy, Liguria), North-East (Trentino Alto Adige, Veneto, Friuli Venetia Giulia, Emilia-Romagna), Center (Tuscany, Umbria, Marche, and Latium), South (Abruzzo, Molise, Campania, Apulia, Basilicata, and Calabria), and Islands (Sicily and Sardinia).



Statistical Analysis

To assess male and female differences in homicide mortality, all the statistical analyses were performed separately for males and females.

Baseline sociodemographic characteristics of the cohort and the deaths occurring during follow-up are described; crude mortality rates per 100,000 person-years were calculated. Age-standardized mortality rates per 100,000 person-years were calculated, by citizenship, education level, and geographic macro area; applied weights were the proportion of individuals in each age group in the 2013 European Standard Population (15).

To quantify the differences in mortality in relative terms, the ratios between age-standardized mortality rates were computed separately (mortality rate ratios, MRRs) by citizenship, education level, and area, considering “Italians”, “high education,” and “North-West,” respectively, as reference categories (16). The associated 95% CIs of rates and rate ratios were calculated.

The effect of age, citizenship, education level, and residence area on homicide mortality was evaluated using a multivariate quasi-Poisson regression model for overdispersed count data with log link function, stratified by sex (17). Adjusted rate ratios with 95% CIs were estimated.

All analyses were performed using SAS® System version 9.3.




RESULTS

At the beginning of the follow-up (1 January 2012), the study population included 51,034,816 subjects aged 15 years or older (Supplementary Appendix). The sociodemographic characteristics of the cohort at the beginning of the follow-up and the deaths occurring during the study period are shown in Table 1. In Italy between 2012 and 2018, 1,940 homicides were recorded with an average follow-up of 3.18 and 3.36 years for males and females, respectively. In total, 35% of the victims were female and 8% had foreign citizenship and almost half lived in the South or the Islands. When comparing deaths of males and females by age, we observed a higher proportion of female homicides in older ages (52.7% over age 55, of whom 27.4% over age 75 years), while 34.2% of males aged 40–54 were murdered. The proportion of immigrants who died from homicide was higher among females than males (10.5% and 6.5%, respectively). As for education, the highest share of homicides among males was observed for those with medium education level, and among females with low or high education level. Moreover, 28.8% of the women killed were residents in the North-West of Italy, while 57.4% of the men killed resided in the South or the Islands.


Table 1. Characteristics of the cohort at the beginning of follow-up and of the deaths, by sex, 2012–2018.
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Overall, a crude homicide rate of 0.55 per 100,000 person-years was observed, 0.74 for males and 0.37 for females. Crude and age-standardized rates were systematically higher in males than in females, for all the characteristics of interest (Table 2). An increased risk of dying from homicide was observed for immigrant females compared to Italian females (MRR: 1.82; 95% CI: 1.22–2.73), while no differences by citizenship were found for men. A lower education level was associated with a higher risk of homicide mortality in both sexes, but especially for males (MRR: 5.64; 95% CI: 4.44–7.15, low vs. high education). Moreover, while the macro area of residence was not associated with homicide mortality in females, a male residing in the South or the Islands had almost 2.5 times the risk of dying from homicide than a resident in the North-West.


Table 2. Homicide mortality: crude and age-standardized rates *100,000 and mortality rate ratios (MRR) with 95% CI, by citizenship, education level, and residence area.
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Figures 1, 2 show the results of the multivariate regression models for females and males, respectively, in which the effect of age, citizenship, education level, and macro area of residence on homicide mortality was jointly evaluated. When adjusting for all the other conditions, the higher risk of homicide mortality for foreign females compared to Italian females was confirmed (adjusted rate ratio (RRadj): 1.85; 95% CI: 1.54–2.23). The highest risk of dying from homicide was found for females aged over 75 years, and higher mortality risk was also observed in females with a medium or low education level, compared with those with a high level (RRadj: 1.38; 95% CI: 1.17–1.62). A slight protective effect of the macro area of residence was observed for females residing in the South of Italy (RRadj: 0.82; 95% CI: 0.70–0.96, South vs. North-West). The results show a significantly different pattern for males, for whom homicide mortality was higher for those aged 25–54 years, with a risk of homicide more than double that of the ≥75 years age class. Moreover, a strong inverse association was found between education level and mortality, with the highest risk of homicide in males with the lowest education level (RRadj: 3.68; 95% CI: 3.10–4.36, low vs. high). Finally, a geographic gradient was observed in mortality by macro area of residence, with an increased risk of moving from the North to the South and the Islands (RRadj: 2.49; 95% CI: 2.08–2.98, Islands vs. North-West).


[image: Figure 1]
FIGURE 1. Results of multivariate quasi-Poisson regression model (Females).
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FIGURE 2. Results of multivariate quasi-Poisson regression model (Males).




DISCUSSION

This study aimed at evaluating male and female differences in the demographic and socioeconomic characteristics associated with homicide mortality, which could be affected by contextual and cultural factors. To our knowledge, this is the first nationwide longitudinal study investigating male and female differences in socioeconomic and geographic risk factors for homicide mortality in the national cohort of residents in Italy, with a 7-year follow-up.

Our results show that females who had a higher risk of dying from homicide were foreign, older, or had a low or medium education level. For males, the risk of homicide was much higher among those aged 25–54 years, those with a medium or low education level, and those who reside in the South or Islands.

Italy is today one of the safest countries in the world in terms of the risk of being a victim of intentional homicide (18). The crude mortality rate observed for our cohort is in line with that reported by Istat in 2019: that for males is about double that for females (1). In Italy, by comparing current data with those of the 1990s, when there were six times more homicides (1991 was the peak year for homicides), a downward trend in homicides can be seen, describing a phenomenon that has significantly changed over time. Indeed, if in the past almost 40% of murders were attributable to mafia-type organizations, organized crime, although still a phenomenon to be monitored very carefully, is now a less relevant cause for the number of homicides, accounting for less than 10% of these deaths. However, the decrease in organized and unorganized crime-related homicides mainly affected males, in particular those residing in the regions of the South or Islands (1, 19). Conversely, the decrease seen for females was lower and mainly attributable to a reduction in the number of victims killed by unknown perpetrators rather than in intimate partner/family-related homicides (5).

In 2019, 88.3% of female homicides in Italy were committed by a known person. Specifically, more than 60% of the women were killed by their current or previous partner, 22.5% by a family member (including children and parents), and 4.5% by another person the woman knew (friend and colleague). Instead, only 35.7% of male homicides were committed by a known person (including only 5.4% by a partner or ex-partner) (5). In addition, with regard to perpetrators, 13.7% of those accused of voluntary manslaughter in the context of a violent personal relationship are charged with aggravating circumstances “against an ascendant or descendant,” 5.2% “against relatives,” and 1.5% of “sexual assault” (1).

The risk of homicide can be influenced by factors that are more prevalent in immigrant communities such as social isolation, cultural attitudes, gender roles, and fewer employment options (6). In our study, we found a higher risk of homicide among immigrant females, regardless of other characteristics, whereas no differences by citizenship were observed for males. The different patterns by sex among the immigrant population warrants further exploration, however, as, it can be assumed that the intersection between cultural factors and aspects related to the social, economic, and political contexts could explain the higher homicide rates of immigrant females than of Italian females, especially in terms of intimate femicides (20, 21). There may be factors that make female immigrants more vulnerable to violence, including low levels of community support, the absence of appropriate services, cultural views on gender, fear of deportation or of losing custody of children, and legal factors (22, 23). Moreover, female immigrants may also encounter more barriers to accessing support services in case of difficulty, such as living in a violent family context. Research has established that intimate partner violence is a crucial precursor to intimate femicide (24, 25).

Consistently to other studies (25, 26), the older women in our cohort, in particular those over 75 years of age, were more at risk of dying from homicide than younger ones. It has been described that about 50% of murders of women over age 65 are committed by a partner or ex-partner, 30% by a relative, and the remaining 20% by unknown persons (1). Many factors contribute to older women's increased disadvantage and vulnerability to violence (27). Studies on older female victims of domestic or intimate partner homicide have shown that significant fatal risk factors are physical and mental illness, depression, breakdown, and mercy killing, as is being financially dependent on the abusive partner can be a key barrier to seeking help (25, 28–30).

On the other hand, males at the highest risk of dying from homicide were those aged 25–54 years. This is consistent with the greater male involvement in the contexts of unorganized and organized crime. In fact, most male homicides in these age classes are committed by unknown or unidentified persons (1, 30).

In both sexes, education level was negatively associated with homicide mortality. Socioeconomic inequalities in health have been extensively observed in all European countries, frequently using education as an individual proxy of socioeconomic status (31, 32). Concerning mortality from homicide, a recent meta-analysis identified low education level as a risk factor for intimate partner homicide of females and male perpetrators (33). As discussed above for foreign citizenship, low education can lead to a greater vulnerability to violence, lower levels of community support, a lack of appropriate services, and difficulty in accessing support services, resulting in a higher risk of homicide. Indeed, education is positively related to employability, determining a positive impact on the wellbeing of the entire community. In a broader sense, education increases an individual's sense of responsibility, citizenship, and social participation, all factors that can determine a crime-reducing effect (34–38). The fact that murders of males occur more frequently in crime-related contexts can explain a stronger negative effect of education on mortality from this cause; instead, femicides are committed mainly in the domestic context, where education could play a less pronounced role. In fact, our study found that a lower education level led to an ~30% mortality increase in females, whereas less educated males' risk of dying from homicide was more than three times higher.

The macro area of residence also proved to be an important determinant of mortality from homicide for males but not for females. We found that a male living in the South or Islands of Italy had a 2.5 times higher risk than that of a resident in the North, with a North-South gradient of increasing mortality. A previous analysis of the temporal trend up to 2010 described a decrease in homicides for both sexes, more marked in the South and the Islands, with an inversion of the relationship between the geographic areas, with the North-West assuming a greater weight for females than the South and Islands (19). More recently, Istat described that males residing in the North-East of Italy and females living in the South had the lowest rates of homicide, although the geographic differences were very limited (1). The result confirmed what a previous Italian study found (39) and is consistent with the higher concentration of organized crime in the South and Islands of Italy.

Thanks to the powerful information source developed by Istat, this study provides a comprehensive assessment of the inequalities in mortality in Italy across the entire population, with high-quality follow-up data. The use of this data source allowed us to address the issue of diversity, as it was inherent in the objective of the work, by evaluating socioeconomic and geographic inequalities in homicide mortality between individuals with different education levels, citizenship, and area of residence. Moreover, by assessing how demographic and socioeconomic factors affect males' and females' risk of homicide differently, the role of sex in the association under study was also analyzed.

Our study does have some limitations. Although the long follow-up made it possible to identify a sufficiently large number of deaths from homicide, the low incidence of the mortality from this cause in our country results in a low number of deaths, especially when stratifying by multiple variables. This issue mainly concerns females (for example, younger females or those living in the Islands) and the analysis of citizenship for both sexes. Nevertheless, the excess risk observed for immigrant females is considerable and statistically significant. Another limitation of this study is that, due to the type of data source used to enroll the study cohort, it was not possible to analyze the differences in mortality from homicide also by gender. In fact, the Italian General Census allowed us to study the entire Italian population, with a significant gain in dimension and power of the study; however, the General Census only reports information on sex (male and female). In the current context, if we had been able to analyze the difference in homicide by gender, thereby including the entire LGBTQ2 community, this would have contributed to making the results of the study even more valuable, with a gain in terms of knowledge and inclusiveness. Future studies using current data sources should endeavor to address this limitation.

Lastly, the retrospective design of the cohort does not permit updating baseline information over the follow-up or the analysis of other potential exposures and confounders not collected in the census (11). This could represent a limitation when studying the relationship between education and mortality, especially for the younger age groups. Furthermore, some people could have moved to change their residence during the follow-up time, resulting in misclassification of residence at the time of death. Anyway, in this study we considered the geographic macro areas of residence (groups of regions), thus reducing the possible misclassification. Indeed, in Italy, between 2012 and 2018, about 2–2.5% of the population annually changed their residence moving within Italy. However, 70–90% of these transfers take place within the same “macro area” of residence (e.g., from a region of North West to another region of North West) (40). Moreover, when comparing the differences between the “macro area” of residence in the 2011 Census and the same information at death, we observed that the 99% of all deaths and the 98% of homicide deaths maintained the same “macro area” of residence.



CONCLUSIONS

Understanding the differences between females and males in terms of homicide mortality represents a way to explore one dimension of gender-based health inequalities, contributing to the discussion and knowledge of diversity in terms of social inequalities in health. Our study pointed out how the characteristics of the murders differ considerably by sex. Some of these differences in mortality profiles were expected, but the disparities observed in residence, citizenship, and education suggest the presence of subgroups of females and males who are more exposed to the risk of being killed in disadvantaged socioeconomic contexts. Public safety authorities generally focus their homicide prevention strategies on reducing organized and unorganized crime, which is reflected in a reduction in the number of murdered males (41). Conversely, less attention is given to interventions aiming at preventing domestic violence, in particular against females, one of the main risk factors of femicide (24), or at reducing direct access to firearms (33). Our study highlights the need for more targeted prevention interventions. The excess mortality of immigrant females or those with a low education level suggests the necessity for specific, culturally oriented prevention/intervention strategies with a view to reducing gender stereotypes and inequalities. Moreover, the large heterogeneity by age group observed underlines the need to develop primary and secondary prevention activities and for further studies on lethal risk factors across victim age groups. Cultural and educational contexts could provide several possible explanations for femicide among older women, as these deaths could be the fatal result of a long history of violence that was never recognized nor reported. It is also possible that some of these deaths could have been merciful, “as a solution to deteriorating health situations,” underlining the possible need to increase older people's social support levels and reduce their sense of isolation (28).



DATA AVAILABILITY STATEMENT

The data analyzed in this study is subject to the following licenses/restrictions: The data were retrieved within the project Socioeconomic differences in mortality (IF IST 2646), part of the National Statistical Program (PSN) approved by the Italian Data Protection Authority (13). All findings were produced using aggregated and not individual data. Requests to access these datasets should be directed to www.istat.it.



AUTHOR CONTRIBUTIONS

MV, AD, LF, MP, CM, and AP took part in the conceptualization of the study and preparation of the manuscript. MV, AD, LF, MP, and AP took part in the implementation of methods. MV, AD, and AP took part in bibliographic research, development, and statistical analysis. All the authors could access and verify the data, approve the manuscript, and are responsible for the views expressed in it.



ACKNOWLEDGMENTS

We thank Jacqueline M. Costa for her contribution to translating and copy-editing the manuscript.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2022.919335/full#supplementary-material

Supplementary Figure 1. Population at baseline and during the follow up.



REFERENCES

 1. National Institute of Statistics. Perpetrators and Victims of Homicide, 2018–2019. (2021). Available online at: https://www.istat.it/it/files//2021/03/perpetrators-victims-homicide-2018-19.pdf (accessed April 12, 2022).

 2. United Nations Office on Drugs Crime. Global study on homicide. Booklet 1, Executive Summary Vienna. (2019). Available online at: https://www.unodc.org/unodc/en/data-and-analysis/global-study-on-homicide.html (accessed April 12, 2022).

 3. World Health Organization. The Global Status Report on Violence Prevention Luxembourg. (2014). Available online at: https://www.who.int/publications/i/item/9789241564793 (accessed April 12, 2022).

 4. World Health Organization. Global Health Estimates. Violence Prevention Information System (Violence Info), homicides. (2015). Available online at: https://apps.who.int/violence-info/homicide/ (accessed April 12, 2022).

 5. National Institute of Statistics. [BES 2020 report: equitable and sustainable well-being in Italy.] (2021). Available online at: https://www.istat.it/it/files//2021/03/BES_2020.pdf (accessed April 12, 2022).

 6. O'Neill M, Buajitti E, Donnelly PD, Lewis J, Kornas K, Rosella LC. Characterising risk of homicide in a population-based cohort. J Epidemiol Community Health. (2020) 74:1028–34. doi: 10.1136/jech-2019-213249

 7. European Institute for Gender Equality (EIGE). Glossary of Definitions of Rape, Femicide Intimate partner Violence. Vilnius. (2017). Available online at: https://eige.europa.eu/publications/glossary-definitions-rape-femicide-and-intimate-partner-violence (accessed April 12, 2022).

 8. Council of Europe. Convention on Preventing and Combating Violence against Women and Domestic Violence. Istanbul. (2011). Available online at: https://rm.coe.int/168008482e (accessed April 12, 2022).

 9. Stöckl H, Devries K, Rotstein A, Abrahams N, Campbell J, Watts C, et al. The global prevalence of intimate partner homicide: a systematic review. Lancet. (2013) 382:859–65. doi: 10.1016/S0140-6736(13)61030-2

 10. Alicandro G, Frova L, Sebastiani G, Boffetta P, La Vecchia C. Differences in education and premature mortality: a record linkage study of over 35 million Italians. Eur J Public Health. (2018) 28:231–7. doi: 10.1093/eurpub/ckx125

 11. Alicandro G, Grande E, Sebastiani G, Frova L. The 2011 Italian census cohort for the study of socioeconomic inequality in mortality. Int J Public Health. (2020) 65:693–7. doi: 10.1007/s00038-020-01375-6

 12. National Institute of Statistics. Regional Inequalities in Life Expectancy by Level of Education. (2018). Available online at: https://www.istat.it/it/archivio/212512 (accessed April 12, 2022).

 13. National Statistical System (SISTAN). Implementation plan for the year 2017 of the 2017-2019 National Statistical Program. National Institute of Statistics. (2017). Available online at: http://www.sistan.it/fileadmin/Repository/Home/PSN/Piano_di_attuazione/Pda_2017.pdf (accessed April 12, 2022).

 14. Romain N, Michaud K, Horisberger B, Brandt-Casadevall C, Krompecher T, Mangin P. Childhood homicide: a 1990-2000 retrospective study at the Institute of Legal Medicine in Lausanne, Switzerland. Med Sci Law. (2003) 43:203–6. doi: 10.1258/rsmmsl.43.3.203

 15. Eurostat. European Commission. Revision of the European Standard Population. Methodologies and Working papers. Report of Eurostat's Task Force. (2013). Available online at: https://ec.europa.eu/eurostat/documents/3859598/5926869/KS-RA-13-028-EN.PDF/e713fa79-1add-44e8-b23d-5e8fa09b3f8f (accessed April 12, 2022).

 16. Armitage P, Berry G, Matthews JNS. Statistical Methods in Medical Research. Hoboken, NJ, USA: Wiley-Blackwell (2001).

 17. Cameron C, Trivedi P. Regression Analysis of Count Data. Cambridge: Cambridge University Press (1998).

 18. Roser M, Ritchie H. “Homicides”. Our World in Data (Online). (2013). Available online at: https://ourworldindata.org/homicides (accessed April 12, 2022).

 19. Montinari MR, Petrella M, Vigotti MA. The mortality rate for homicide among women in Italy: a historical and geographical analysis as a contribution to the study of femicide. Epidemiol Prev. (2015) 39:129–33.

 20. Sela-Shayovitz R. The role of ethnicity and context: intimate femicide rates among social groups in Israeli society. Violence Against Women. (2010) 16:1424–36. doi: 10.1177/1077801210389579

 21. United Nations Office on Drugs Crime. Global study on homicide. Booklet 5, Gender-Related Killing of Women and Girls. Vienna. (2019). Available online at: https://www.unodc.org/documents/data-and-analysis/gsh/Booklet_5.pdf (accessed April 12, 2022).

 22. Bhuyan R, Osborne BJ, Zahraei S, Tarshis S. Unprotected, unrecognized: Canadian immigration policy and violence against women, 2008-2013. Toronto, ON: Migrant Mothers Project, University of Toronto (2014). Available online at: http://www.migrantmothersproject.com/wp-content/uploads/2012/10/MMP-Policy-Report-Final-Nov-14-2014.pdf (accessed April 12, 2022).

 23. Crenshaw K. Mapping the margins: Intersectionality, identity politics, and violence against women of color. Stanford Law Rev. (1991) 43:1241–99. doi: 10.2307/1229039

 24. Campbell JC, Glass N, Sharps PW, Laughon K, Bloom T. Intimate partner homicide: review and implications of research and policy. Trauma Violence Abuse. (2007) 8:246–69. doi: 10.1177/1524838007303505

 25. Sorrentino A, Guida C, Cinquegrana V, Baldry AC. Femicide fatal risk factors: a last decade comparison between italian victims of femicide by age groups. Int J Environ Res Public Health. (2020) 17:7953. doi: 10.3390/ijerph17217953

 26. Vignali G, Franceschetti L, Merzagora I. A retrospective study on femicides assessed at the Institute of Legal Medicine of Milan. are older women at risk? Forensic Sci Int. (2021) 325:110890. doi: 10.1016/j.forsciint.2021.110890

 27. World Bank. Violence Against Women and Girls (VAWG). Resource Guide. Brief on violence against older women. (2016). Available online at: https://documents1.worldbank.org/curated/en/995591611122468396/pdf/Violence-Against-Women-and-Girls-Resource-Guide-Brief-on-Violence-Against-Older-Women.pdf (accessed April 12, 2022).

 28. MacPherson M, Reif K, Titterness A, MacQuarrie B. Older women and domestic homicide. In: Jaffe P, Scott K, Straatman AL, editors. Preventing Domestic Homicides: Lessons Learned from Tragedies. Cambridge, MA: Academic Press (2020). p. 15-37.

 29. Malphurs JE, Cohen D. A statewide case-control study of spousal homicide-suicide in older persons. Am J Geriatr Psychiatry. (2005) 13:211–7. doi: 10.1097/00019442-200503000-00006

 30. Pampel F, Williamson J. Age Patterns of Suicide and Homicide Mortality Rates in High-Income Nations. Social Forces. (2001) 80:251–82. doi: 10.1353/sof.2001.0083

 31. Mackenbach JP, Stirbu I, Roskam AJ, Schaap MM, Menvielle G, Leinsalu M, et al. European Union Working Group on Socioeconomic Inequalities in Health. socioeconomic inequalities in health in 22 european countries. N Engl J Med. (2008) 358:2468–81. doi: 10.1056/NEJMsa0707519

 32. Petrelli A, Zengarini N, Demuru E, Giorgi Rossi P, Sebastiani G, Gaudio R, Costa G, Mirisola C, Alicandro G, Frova L. [Differences in mortality by educational level in Italy (2012-2014)]. Epidemiol. Prev. (2018) 42:288–300. doi: 10.19191/EP18.5-6.P288.097

 33. Spencer CM, Stith SM. Risk factors for male perpetration and female victimization of intimate partner homicide: a meta-analysis. Trauma Violence Abuse. (2020) 21:527–40. doi: 10.1177/1524838018781101

 34. Barro RJ, Lee JW. International data on educational attainment: updates and implications. Oxf Econ Pap. (2001) 53:541–63. doi: 10.1093/oep/53.3.541

 35. Buonanno P, Leonida L. Non-market effects of education on crime: evidence from Italian regions. Econ Educ Rev. (2009) 28:11–7. doi: 10.1016/j.econedurev.2007.09.012

 36. Dee TS. Are there civic returns to education? J Public Econ. (2004) 88:1697–720. doi: 10.1016/j.jpubeco.2003.11.002

 37. Furqan M, Mahmood H. Does education reduce homicide? a panel data analysis of Asian region. Qual Quant. (2020) 54:1197–209. doi: 10.1007/s11135-020-00981-z

 38. Lochner L. Education policy and crime. In Cook P., Ludwig J., McCrary J., editors, Controlling Crime: Strategies and Tradeoffs. Chicago, IL, USA: University of Chicago Press (2011).

 39. Preti A, Miotto P. Death by homicide in Italy, 1980-94: age and gender differences among victims. Med Sci Law. (2000) 40:233–40. doi: 10.1177/002580240004000308

 40. National Institute of Statistics. Persons Registered in and Cancelled from the Population Register due to Change of Residence (2012-2018). (2022). Available online at: http://dati.istat.it/Index.aspx?lang=en&SubSessionId=cc6db510-b415-4918-97ba-d73635c28f8b (accessed June 07, 2022).

 41. World Health Organization. Guns Knives And Pesticides: Reducing Access to Lethal Means. (2009). Available online at: https://apps.who.int/iris/bitstream/handle/10665/44060/9789241597739_eng.pdf?sequence=1&isAllowed=y (accessed April 12, 2022).

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Ventura, Di Napoli, Petrelli, Pappagallo, Mirisola and Frova. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpubh-10-919335-t001.jpg
Homicides

Total
Characteristics
Age

15-24

25-39

40-64

55-74

75+
Citizenship
Italian
Foreign/stateless
Education level
High

Medium

Low

Residence area
North-West
North-East
Center

South

Islands

*P values of the comparison of deaths by sex. For the row “Total” in italics are reported the row percentages. For the other rowsare reported the column percenages.

Cohort (N)

26,608,287

2,875,993
5,776,149
6,962,082
7,177,892
3,816,171

24,860,678
1,747,609

11,920,076
7,469,193
7,219,018

7,090,801
5,116,364
5,269,078
6,172,656
2,959,388

Females

%

52.1

10.8
- g
262
27.0
14.3

93.4
6.6

44.8
281
27.1

26.6
19.2
19.8
232
1.1

Deaths

678

38
114
169
171
186

il

239
195
244

195
137
142
132
72

%

349

56
16.8
24.9
262
274

89.5
10.5

363
288
36.0

288
202
20.9
19.5
10.6

Cohort (N)

24,426,529

3,028,074
5,749,010
6,769,070
6,526,562
2,363,813

22,971,160
1,465,369

11,243,128
8,640,236
4,543,165

6,506,757
4,726,758
4,769,668
5,703,799
2,729,667

Males

%

47.9

12.4
235
27.7
26.7

9.6

94.0
6.0

46.0
354
18.6

26.6
19.4
19.5
234
1.2

Deaths

1,262

1m
303
431
312
105

1,180
82

300
628
334

215
127
196
482
242

%

65.1

88
24.0
34.2
24.7

8.3

93.5
65

23.8
49.8
26.5

17.0
10.1
16.5
38.2
19.2

p-value*

<0.0001

<0.05

<0.0001

<0.0001





OPS/images/fpubh-10-919335-t002.jpg
Homicides

Total
Characteristics
Citizenship
Italian
Foreigr/stateless
Education level
High

Medium

Low

Residence area
North-West
North-East
Center

South

Islands

Crude rate*
100,000

0.367

0.352
0.569

0.291
0.368
0.491

0.398
0.387
0.390
0.305
0.349

Age Std

Rate*

100,000

0.290

0.272
0.496

0.299
0.342
0.493

0310
0.309
0.301
0.248
0.287

Females

Age Std
Rate 95%CI

(0.269-0314)

(0.251-0.295)
(0.335-0.741)

(0.235-0.379)
(0.295-0.396)
(0.359-0.676)

(0.270-0358)
(0.250-0.367)
(0.253-0.357)
(0.209-0.294)
(0.227-0.362)

MRR

1.82

114
1.65

1.00
0.97
0.80
0.92

MRR 95%Cl Crude rate*
100,000

Ref
(1.22-2.73)

Ref
(0.86-1.51)
(1.11-2.45)

Ref
(0.79-1.25)
(0.78-1.21)
(0.64-1.00)
(0.70-1.22)

0741

0738
0.781

0.391
1.037
1.013

0.476
0.387
0.593
1.202
1.268

Age Std
Rate *
100,000

0818

0617
0.501

0.325
0.881
1.830

0.392
0.321
0.494
0.998
1.048

Males

Age Std
Rate 95%CI

(0.585-0.653)

(0.583-0.654)
(0.390-0.646)

(0.271-0.389)
(0.812-0.956)
(1.566-2.138)

(0.342-0.449)
(0.269-0.382)
(0.429-0.569)
(0.912-1.091)
(0.924-1.189)

MRR

081

2.7
5.64

0.82
1.26
255
267

MRR 95%Cl

Ref
(0.63-1.05)

Ref
(2.23-3.31)
(4.44-7.15)

Ref
(0.66-1.02)
(1.04-153)
(2.16-2.99)
(2.22-3.22)





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Male and Female Differences in Homicide Mortality: Results of an Italian Longitudinal Study, 2012–2018



		Introduction



		Methods



		Data Sources, Study Population, and Design



		Outcome and Determinants



		Statistical Analysis







		Results



		Discussion



		Conclusions



		Data Availability Statement



		Author Contributions



		Acknowledgments



		Supplementary Material



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Male and Female Differences in
Homicide Mortality: Results of an
Italian Longitudinal Study,
2012-2018





OPS/images/fpubh-10-919335-g001.gif
waanet)
s

ey

o

e Bt





OPS/images/fpubh-10-919335-g002.gif
s

exin

s )

Adjusted Rate ratios









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
& frontiers | Frontiers in Public Health





