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Abstract: Background: Despite its enormous health and social burden, there are limited published
studies describing the epidemiology of violent deaths in Chile. We described violent mortality rate
trends in Chile between 2001 and 2018, its current spatial distribution and ecological level correlates.
Methods: A population-based study using publicly accessible data. We calculated age-adjusted
mortality rates per 100,000 persons for sex, age, intention, and mechanism of death. Next, we used
linear regression to estimate time trends for sex and intention. We then employed hierarchical Poisson
analyses to model the spatial distribution across 345 municipalities and the influence of six ecological
level variables. Results: The average rate of violent death in Chile between 2001 and 2018 was
15.9 per 100,000 people, with the majority (70.3%) of these attributed to suicide. Suffocation was the
most common mechanism of death for suicide (82.3%) and cut/pierce for homicide (43.1%), followed
by firearm (33.2%). Violent deaths are trending downward in Chile across all categories except
suicides by women, which have remained stable. Poverty rates and urban population were positively
associated with violent mortality rates. Conclusions: Although violence-related deaths seem to be
decreasing, disparities across gender, age group, and geographic location may have continuing effects
on mortality rates.
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1. Introduction

The impact of violence on global public health has been recognized as an important
concern for mortality rates throughout the world [1]. It is the fourth leading cause of death
for individuals aged 15–44 years old and accounts for more than 1.3 million deaths each
year (2.5% of all global deaths) [1]. As defined by the World Health Organization, violence is
“the intentional use of physical force or power, threatened or actual, against oneself, another
person, or against a group or community, that either results in or has a high likelihood
of resulting in injury, death, psychological harm, maldevelopment, or deprivation,” [2].
Deaths resulting from violence also influence life expectancy, socio-economic development,
mental and physical capabilities, and high-risk behavior in affected communities [1].

Violence is caused by many social, environmental, and economic factors, and it is
fostered by both individual- and community-based ideology and action. Evidence shows
that unemployment, gender inequality, income inequality, and residential instability are all
significantly associated with homicide and suicide rates [3]. Due to the cultural and social
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variability of these determinants as well as preventative measures, studies have also shown
high heterogeneity across interpersonal violence [4]. Inequality and heterogeneity lead to
intrinsic internal and external relationships and tensions that parallel social, economic, and
geographic power structures [5]. Struggles within these relationships and structures have
the potential to manifest in violent actions.

Latin America has faced an increase in social and interpersonal violence over the
past few years. Much of this increase can be attributed to political transitions and the
multifaceted influences of socioeconomic status and cultural behavior [6]. As of 2017, Latin
America has one of the highest rates of homicide in the world at 24.7 per 100,000 persons
and is home to 42 of the 50 most violent cities in the world [7]. When looking at sui-
cide, the rates in Latin America are lower compared to the rest of the world at 5.2 per
100,000 persons; however, this number is more indicative of low-income countries and is
trending upwards [8].

These results, however, are far from being equal across Latin American countries and
even within countries with smaller administrative areas. For example, Chile exhibits lower
rates of homicide than the rest of Latin America, with a rate of 3.9 per 100,000 people in
2012 [9]. On the other hand, for suicides, the country has some of the highest numbers in
the region with a rate of 12.6 per 100,000 people in 2011, similar to the European Union
and other high-income countries [10]. Chile has been recently classified as a developing
high-income country with a growth domestic product per capita of about USD 16,000
and a low unemployment rate (7.2% before the COVID-19 pandemic). It has an annual
growth domestic product of USD 253 billion and an emergent economy based on mining,
agriculture, and a growing tertiary economic activity [11]. Although Chile has made great
economic gains in the past few years, it still has a large amount of income inequality [12].
It has a population of about 19 million, mostly aggregated in urban centers (88%) and in
the Metropolitan Region (41%) where its capital city Santiago is [12]. In addition to income
equality, high rates of suicide could negatively impact Chile’s economic growth in the form
of lost productive years of life. Studies have shown a positive correlation between gross
domestic product growth and suicide rates in Latin America, and this effect could be why
Chile’s suicide rates have increased in parallel to its economy [13].

To our knowledge, the most recent articles on this topic only include data up until
2011 for suicide [10,14] and 2012 for homicides [9]. Additionally, within-country variation
in Chile is largely unknown, though comparative evidence and non-academic publication
show that violent death tends to be concentrated in more populated areas, particularly
homicides [6,9,15].

The objective of our study was to describe violent mortality rate trends in Chile
between 2001 and 2018, by intention (i.e., homicide, suicide) and mechanism (e.g., firearms,
poisoning), and it included a spatial analysis to model homicides and suicides for the
smallest administrative area available in Chile (municipalities). Knowing the evolution and
distribution of violent mortality in Chile, as well as the explanatory power of municipal-
level variables, we can inform decision makers and contribute to the generation of policies
to prevent and control violence at the national and local levels.

2. Materials and Methods
2.1. Data and Design

The present investigation is a population-based study of people with a violent cause
of death nationwide between 2001 and 2018. We utilized publicly accessible databases
(https://deis.minsal.cl/#datosabiertos, accessed on 8 November 2021) from the Department
of Information and Health Statistics from the Chilean Ministry of Health [16], which contain
basic individual-level demographic information (e.g., sex, age, municipality of residency)
of each deceased person, as well as the underlying and external (if any) cause of death.

https://deis.minsal.cl/#datosabiertos
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2.2. Variables

The variables included are year, age, sex, and municipality, as well as intention and
method of death. First, data were filtered based on people with an intentional violent
external cause of death. This was performed by establishing two main categories of deaths
related to violence: homicide and suicide. We excluded unspecified intentions (15.4%
of total external causes of deaths in the period 2001–2018) since there was no method to
determine whether these deaths were truly intentional or accidental and including them
would affect the study’s assumptions and results.

We identified deaths using codes from the International Classification of Diseases
10th revision [17]. Homicide was defined as “injuries inflicted by another person with intent
to injure or kill, by any means,” and included codes X85-X99, Y00-Y09, and Y87.1 [17,18].
Suicide was defined as “intentionally self-inflicted injury that results in death,” and in-
cluded codes X60-X84 and X87.0 [18,19]. During the period between 2001 and 2018, Chile
was not in a state of war or political unrest; therefore, we decided not to include violent
deaths resulting from legal intervention and war operations. The overall violent deaths
between these two categories were also explored. We then further coded these variables of
intent by the method of violence: cutting/piercing, drowning, falling, fire/heat damage,
firearm, vehicular, poisoning, striking, suffocation, and undetermined methods. Specific
ICD-10 codes used for each of these methods are presented in Appendix A Table A1.

To be consistent with prior reports [10,19], we divided age into five categories (0–14,
15–24, 25–49, 50–64, and 65+). The spatial component of the study considered the
345 residential municipalities in Chile.

We also extracted ecological level variables from the National Municipal-level Infor-
mation System to explore and explain potential sources of heterogeneity at the municipal
level. The variables included cover four domains pointed out in prior studies as relevant
dimensions of violence [20,21]: demographic (population density per square kilometer,
percentage of the municipal population that is urban), socio-economic (percentage of munic-
ipal population living under the poverty line and school attendance rate), built environment
(maintained green areas in square meters per inhabitant), and security (federally funded
security staff per 100,000 people).

2.3. Data Analysis

We calculated the crude and age-adjusted mortality rates per 100,000 people for total
violent deaths, intention, and method. The age-adjusted rates were calculated through the
direct method using the 2018 Chilean population residents as the standard population. We
reported rates across the years 2001–2018 and calculated time trends by means of simple
linear regression using year as the independent variable and categorizing by gender and
intention.

In addition, we estimated the standardized mortality ratio (SMR) for each municipality
and each category of intent. To obtain the SMR (SMRi = Oi/Ei), we estimated observed
deaths (Oi) and then estimated the expected number of deaths (Ei) through the indirect
method, using national population estimates as provided by the National Institute of
Statistics of Chile [22].

Since mortality estimates can be imprecise with a high degree of variability in small
geographic areas or areas with low populations, we used Poisson hierarchical models
to smooth the SMR at the municipal level for each intention and mechanism. This as-
sumed that death counts follow a Poisson distribution, with death counts nested within
municipalities. Smoothed municipal-level SMR were then generated through Empirical
Bayes predictions, which combine prior information regarding violent deaths with the
Poisson likelihood function. The extra Poisson variability was modeled by introducing
a municipality-specific random intercept. To avoid a large proportion of zero count in at
the municipal level, we aggregated deaths from the years 2016–2018. After smoothing,
the SMRs were categorized into 5 groups using cutoff points previously used in mortality
atlases [23]. After running intercept-only Poisson hierarchical models, we added covariates
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representing sociodemographic and security variables at the municipal level to determine
any relationship between these characteristics and suicides or homicides. Pairwise corre-
lation showed no evidence of collinearity between covariates (i.e., assuming a common
threshold of r = 0.5–0.7), with poverty and urbanicity being the highest correlated variables
(r = 0.451) [24]. Additionally, poverty can have different meanings across rural-urban set-
tings. To test that hypothesis, in our data, we include interaction terms between urbanicity
and poverty; however, in both suicide and homicide models, there was no evidence of
interaction (p = 0.78 and p = 0.82 for the interaction term, respectively).

RStudio v. 1.4.1717 (Boston, MA, USA) statistical program was used for data man-
agement and cleaning, generating descriptive statistics, estimating observed and expected
statistics on morality, and presenting the results in maps. Stata 16.0 (College Station, TX,
USA) was used for Poisson modeling.

3. Results

Between 2001 and 2018, there were 47,113 violent deaths in Chile, with the majority of
these attributed to suicide (33,124, 70.3%) (Table 1). The average age-adjusted mortality rate
for this time was 15.9 per 100,000. Men accounted for the majority of violent deaths (39,650,
84.2%) and had higher mortality rates than women across each category for all years. The
age group with the most violent deaths was people aged 25–49 (23,809, 50.5%). Suffocation
was the most common method of death (27,651, 58.7%) overall and for suicides (27,254,
82.3%), while cutting/piercing was the most common method of death for homicides (6,029,
43.1%). In the overall population, there was significant evidence of a downwards trend in
total violent deaths (β = −0.26; p < 0.001) (Table 2 and Figure 1). This is equivalent to a 1.7%
annual decrease on average, or about 44 fewer deaths per year.

Table 1. Violent death in Chile by intention, 2001–2018.

Total Suicide Homicide

N (%) * 47,113 (100) 33,124 (70.30) 13,989 (29.70)

Gender

Women 7463 (15.84) 5820 (17.57) 1643 (11.75)

Men 39,650 (84.16) 27,304 (82.43) 12,346 (88.25)

Age, y

0–14 773 (1.64) 410 (1.24) 363 (2.59)

15–24 9729 (20.65) 5961 (18.00) 3768 (26.94)

25–49 23,809 (50.54) 16,289 (49.18) 7520 (53.76)

50–64 8151 (17.30) 6562 (19.81) 1589 (11.36)

65+ 4651 (9.87) 3902 (11.78) 749 (5.35)

Method

Cut/Pierce 6323 (13.42) 294 (0.89) 6029 (43.10)

Drowning 227 (0.48) 191 (0.58) 36 (0.26)

Fall 540 (1.15) 531 (1.60) 9 (0.06)

Fire/Heat 256 (0.54) 200 (0.60) 56 (0.40)

Firearm 6967 (14.79) 2318 (7.00) 4649 (33.23)

Vehicular 104 (0.22) 102 (0.31) 2 (0.01)

Poisoning 1851 (3.93) 1837 (5.55) 14 (0.10)

Struck 352 (0.74) 31 (0.09) 321 (2.29)

Suffocation 27,651 (58.69) 27,254 (82.28) 397 (2.84)

Undetermined 2842 (6.03) 366 (1.10) 2476 (17.70)
* Percentages reported are column percentages.
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Table 2. Time trends for violent mortality rates by gender and intention, Chile, 2001–2018.

β 95% CI p

Overall
Total −0.26 (−0.36, −0.16) <0.001

Suicide −0.11 (−0.19, −0.02) 0.019
Homicide −0.15 (−0.20, −0.11) <0.001
Women

Total −0.01 (−0.08, 0.05) 0.668
Suicide 0.01 (−0.05, 0.07) 0.761

Homicide −0.02 (−0.04, −0.01) 0.003
Men
Total −0.54 (−0.69, −0.39) <0.001

Suicide −0.24 (−0.37, −0.12) 0.001
Homicide −0.30 (−0.38, −0.22) <0.001
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3.1. Suicide

There were 33,124 suicides in Chile between 2001 and 2018. A total of 27,304 (82.4%) of
these deaths were men, and the mean age was 42 (Table 1). The most prominent methods
of suicide were suffocation (82.3%), firearm (7.0%), and poisoning (5.6%). The average
age-adjusted mortality rate in the period of 2016-2018 for suicides was 10.1 per 100,000
(Table 3). Suicide mortality rates were significantly higher for men than women, with the
average rate for men at 17.1 per 100,000 and 3.4 per 100,000 for women between 2016 and
2018. Time trends reveal that suicide rates are trending downwards across the overall
population with an average of 17 fewer deaths each year (β = −0.11; p = 0.019). Rates for
men are also trending downwards (β = −0.24; p = 0.001). Suicides remain stable for women
(β = 0.01; p = 0.761). However, suicide trends for women were not statistically significant
(Table 2 and Figure 1).

3.2. Homicide

There were 13,989 homicides in Chile between 2001 and 2018. A total of 12,346 (88.3%)
of these deaths were men, and the mean age was 35. The most prominent methods of
homicide were cutting/piercing (43.1%), firearm (33.2%), and undetermined (17.7%). The
average age-adjusted mortality rate in the period 2016–2018 for homicides was 3.2 per
100,000 (Table 3). Homicide mortality rates were significantly higher for men than women,
with the average rate for men at 5.6 per 100,000 and 0.8 per 100,000 for women. Rates for
both genders seem to be decreasing in magnitude and time trends show a downwards
trend across the years in the overall population by 3.6% each year (β = −0.15; p < 0.001),
as well as in women (β = −0.02; p = 0.003) and men (β = −0.30; p < 0.001) (Table 2 and
Figure 1).
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Table 3. Average age-adjusted mortality rates in Chile by sex, age, and method, 2016–2018.

Total Suicide Homicide

2001–2003 16.87 11.39 5.48
2016–2018 13.27 10.10 3.17

Sex
Women 4.16 3.36 0.80

Men 22.67 17.06 5.62
Age *
0–14 0.10 0.01 0.20
15–24 1.77 1.07 0.52
25–49 13.33 12.17 4.50
50–64 1.71 1.06 0.17
65+ 1.23 0.91 0.14

Method
Cut/Pierce 1.39 0.10 1.29
Drowning 0.04 0.04 0.00

Fall 0.17 0.16 0.00
Fire/Heat 0.05 0.04 0.00
Firearm 1.70 0.41 1.30

Vehicular 0.04 0.04 0.00
Poisoning 0.34 0.34 0.00

Struck 0.07 0.00 0.07
Suffocation 8.99 8.90 0.09

Undetermined 0.49 0.08 0.41
* Rates by age are not age-adjusted.

3.3. Spatial Analysis

Figure 2 displays the geographic distribution of smoothed SMRs for total deaths,
suicides, and homicides between the years of 2016 and 2018. From the maps, we observed
heterogeneity in total death, suicide, and homicide rates across municipalities.
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Overall, there was a concentration of municipalities with elevated risk (>30% of
expected) of suicide in the south-central regions of Chile. The Araucanía Region had
13 (40%) municipalities with elevated risk, followed by Maule, Ñuble, and Biobio. For
homicides, the regions with the largest proportion of municipalities with elevated risk
were Arica y Parinacota (33%), followed by Antofagasta (22%), Araucanía (22%), and the
Metropolitan Region (19%).

Furthermore, we modeled suicides and homicides using sociodemographic character-
istics at the municipal level as explanatory variables. Table 4 shows that, while controlling
for all other covariates, the only variable significantly associated was poverty; a 1% increase
in poverty at the municipal level was associated with a 2% (95% CI: 1.01, 1.03) increase
in suicide rates. For homicide, the percentage of urban population and poverty were
significantly associated (Table 4); a 1% increase in the urban population at the municipal
level was associated with a 1% (95% CI: 1.00, 1.02) increase in homicide rates and a 1%
increase in poverty was associated with a 4% (95% CI: 1.03, 1.05) increase in homicide rates.

Table 4. Municipal level correlated for suicide and homicides in Chile, 2016–2018.

Suicide Homicide

Rate Ratio 95% CI Rate Ratio 95% CI
Population density (per square kilometer) 0.99 (0.99, 1.00) 1.00 (0.99, 1.00)

Urban population (%) 0.99 (0.99, 1.00) 1.01 (1.00, 1.02)
Poverty (%) 1.02 (1.01, 1.03) 1.04 (1.03, 1.05)

School attendance (%) 1.01 (0.99, 1.02) 0.99 (0.97, 1.02)
Maintained green areas (square meter per inhabitant) 0.99 (0.99, 1.01) 1.00 (0.98, 1.02)

Security staff (per 100,000 people) 0.99 (0.99, 1.00) 1.00 (0.99, 1.00)

4. Discussion

This study provides a thorough description and analysis of violent deaths in Chile
over the past two decades, considering the method of violence, its distribution across sex,
age, and small geographical areas. The average rate of violent death in Chile between 2001
and 2018 was 15.9 per 100,000 people. Suicide was the most common violent death and
rates were much higher among men than women. Ages 15–49 experienced the most violent
deaths, which is consistent with global statistics [1]. Our findings show that overall, violent
deaths have been decreasing in Chile over this period in a statistically significant way, with
an average annual decrease of 1.7% for total violent deaths, 0.9% for suicide, and 3.6%
for homicide.

Violent mortality rates in Chile between 2016 and 2018 for homicide at 3.2 per
100,000 people and suicide at 10.1 per 100,000 people are comparable to world mortal-
ity rates (homicides at 5.3 per 100,000 people and suicides at 9.2 per 100,000 people) but
different from the standard in other Latin American countries in which homicide exceed
suicides [7,25,26]. The gap between suicide and homicide rates seemed to widen signifi-
cantly around 2005 and then remained steady with minor fluctuations. A stronger decrease
in men’s homicides and a slight increase in women’s suicides may widen this gap further.
When stratified by sex, total violent deaths and suicide rates showed stable trends over the
past two decades for women, while for men they have significantly decreased. Although
men’s suicide rates are higher than women’s, they are decreasing and so directing and
increasing future efforts around the issue of suicides by women could help to impact these
mortality rates. Recent policies to address inequities in mental health care access during
the coronavirus pandemic could be utilized to expand on mental health foundations in
Chile, and inform targeted interventions for women [27]. More research could also be
conducted on potential associations between domestic violence and female suicide, and
work to integrate methods of prevention.

The causal factors of violence are complex, and the trends seen in this study are
unlikely to be the results of a singular phenomenon. Decades of socio-economic, cultural,
and political change in Chile have surely impacted these trends in some way. It could be
hypothesized that the decline in the homicide rate may be due to a political and social
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emphasis on security, increased police presence, decreased poverty, and improvements in
education. Likewise, suicide rates may be decreasing due to an increased social awareness
of mental health, and government policies and initiatives to prevent suicide and associated
risk factors. It is possible that the differences between sexes seen in suicide trends might
allude to initiatives’ ability to decrease already high male suicide rates, but they do not
make enough of an impact to stop an increase in the suicide rates of females, who are often
more likely to make repeated suicide attempts than men [28]. The Chilean government
may also be more concerned with addressing other types of violence affecting women,
such as domestic violence.

As shown by previous studies, our results also corroborate that violent mortality rates
are heterogeneous across the country. From our models, which included socioeconomic
indicators, we found that few variables were associated with these differences across
municipalities. The poverty index was positively associated with suicides and homicides;
the urban population was also positively associated with homicide rates. This suggests that
creating and implementing initiatives that target structural social drivers, such as poverty,
could be an effective approach to influencing violent mortality in Chile.

Limitations of the study are noted. There are issues with the amount and quality
of data concerning violent deaths in Chile. A lack of consistent and accurate reporting
limited our study to the years 2001 to 2018. The International Classification of Diseases
9th revision [29] was used in Chile before 1997, leading to concerns about the validity
and quality of conversions between coding systems in research [30]. Furthermore, a high
number of violent deaths were also coded as unspecified or undetermined before 2001,
providing evidence for a skew in how certain deaths were being recorded and influencing
the true number of homicides and suicides in the population. This may have been impacted
by the switch from ICD-9 to ICD-10 and revision of the coding protocol. From 2019 to
2021, the public reporting of deaths does not include external causes of death and has been
heavily affected by the magnitude of the coronavirus pandemic, creating gaps in Chile’s
most current data on violent deaths.

Based on these findings, methods of intervention and prevention can be better in-
formed to address the causes and effects of violent deaths throughout Chile. More research
should be conducted on possible associations and correlating factors, as well as specific de-
mographics. Moving forward, policy and intervention should focus on suicides, specifically
for females and all persons aged 15–49. Expanding mental health access and awareness,
potentially through social media campaigns, school programs, and increased services for
low-income communities, may help further decrease suicides in Chile.

5. Conclusions

Across Chile, violent deaths such as homicides and suicides are trending downwards.
While disparities in violent mortality rates between sexes and geographical areas remain,
progress is being made to decrease violent deaths. Because trends of suicide by women
have become relatively static, efforts to determine possible contributors of this issue could
help to better understand women’s mental health risks and the effectiveness of suicide
prevention initiatives by sex. Violent mortality rates by municipality show heterogeneity
across the country. Structural variables such as poverty and urbanicity seem to have
a role in shaping mortality distribution in Chile. These findings should help to inform and
influence future initiatives in reducing and preventing violent deaths throughout Chile.
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Appendix A

Table A1. ICD-10 Codes for violent deaths.

Suicide Homicide

Cut/Pierce X78 X99
Drowning X71 X92

Fall X80 Y01
Fire/Heat X76, X77 X97, X98
Firearm X72–X74 X93, X94, X95

Motor vehicle X82 Y03
Poisoning/exposure to chemicals and noxious substances X60–X69 X85–X90

Struck X79, X81 Y00, Y04
Threat to breathing X70 X91

Other/undetermined X75, X83, X84, Y87.0 X96, Y02, Y05–Y09, Y87.1

References
1. Butchart, A.; Mikton, C. Global Status Report on Violence Prevention 2014; World Health Organization: Geneva, Switzerland, 2014.
2. Alliance, V.P. Definition and Typology of Violence: World Health Organization. 2021. Available online: https://www.who.int/

violenceprevention/approach/definition/en (accessed on 8 November 2021).
3. Wilkins, N.J.; Zhang, X.; Mack, K.A.; Clapperton, A.J.; Macpherson, A.; Sleet, D.; Kresnow-Sedacca, M.-J.; Ballesteros, M.F.;

Newton, D.; Murdoch, J.; et al. Societal determinants of violent death: The extent to which social, economic, and structural
characteristics explain differences in violence across Australia, Canada, and the United States. SSM Popul. Health 2019, 8, 100431.
[CrossRef] [PubMed]

4. Hockenhull, J.C.; Cherry, M.G.; Whittington, R.; Dickson, R.C.; Leitner, M.; Barr, W.; McGuire, J. Heterogeneity in interpersonal
violence outcome research: An investigation and discussion of clinical and research implications. Aggress. Violent Behav. 2015, 22,
18–25. [CrossRef]

5. Sampson, R. Group Size, Heterogeneity, and Intergroup Conflict: A Test of Blau’s Inequality and Heterogeneity. Soc. Forces.
1984, 62, 618–639. [CrossRef]

6. Vilalta, C. Violence in Latin America: An overview of research and issues. Annu. Rev. Soc. 2020, 46, 693–706. [CrossRef]
7. Chioda, L. Stop the Violence in Latin America: A Look at Prevention from Cradle to Adulthood; The World Bank: Washington, DC,

USA, 2017.
8. Mascayano, F.; Irrarázabal, M.; Emilia, W.D.; Shah, B.; Varner, S.; Sapag, J.C.; Alvarado, R.; Yang, L.H. Suicide in latin america: A

growing public health issue. Rev. Fac. Cienc. Méd. 2015, 73, 295–303.
9. Otzen, T.; Sanhueza, A.; Manterola, C.; Melnik, T.; Hetz, M. Homicide in Chile: Trends 2000-2012. BMC Psychiatry 2015, 15, 312.

[CrossRef] [PubMed]
10. Otzen, T.; Sanhueza, A.; Manterola, C.; Escamilla-Cejudo, J.A. Trends in suicide mortality in Chile from 1998 to 2011.

Rev. Méd. Chile 2014, 142, 305–313. [CrossRef] [PubMed]
11. Bank, T.W. GDP (Current US$) Chile The World Bank: The World Bank. 2020. Available online: https://data.worldbank.org/

indicator/NY.GDP.MKTP.CD?locations=CL (accessed on 8 November 2021).
12. Gitlin, L.N.; Fuentes, P. The Republic of Chile: An Upper Middle-Income Country at the Crossroads of Economic Development

and Aging. Gerontologist 2012, 52, 297–305. [CrossRef] [PubMed]

https://deis.minsal.cl/
http://datos.sinim.gov.cl/datos_municipales.php
https://www.who.int/violenceprevention/approach/definition/en
https://www.who.int/violenceprevention/approach/definition/en
http://doi.org/10.1016/j.ssmph.2019.100431
http://www.ncbi.nlm.nih.gov/pubmed/31372487
http://doi.org/10.1016/j.avb.2015.02.005
http://doi.org/10.2307/2578703
http://doi.org/10.1146/annurev-soc-073018-022657
http://doi.org/10.1186/s12888-015-0632-5
http://www.ncbi.nlm.nih.gov/pubmed/26666229
http://doi.org/10.4067/S0034-98872014000300004
http://www.ncbi.nlm.nih.gov/pubmed/25052267
https://data.worldbank.org/indicator/NY.GDP.MKTP.CD?locations=CL
https://data.worldbank.org/indicator/NY.GDP.MKTP.CD?locations=CL
http://doi.org/10.1093/geront/gns054
http://www.ncbi.nlm.nih.gov/pubmed/22534464


Int. J. Environ. Res. Public Health 2022, 19, 12791 10 of 10

13. Blasco-Fontecilla, H.; Perez-Rodriguez, M.M.; Garcia-Nieto, R.; Fernandez-Navarro, P.; Galfalvy, H.; de Leon, J.; Baca-García, E.
Worldwide impact of economic cycles on suicide trends over 3 decades: Differences according to level of development. A mixed
effect model study. BMJ Open 2012, 2, e000785. [CrossRef] [PubMed]

14. Bustamante, F.; Ramirez, V.; Urquidi, C.; Bustos, V.; Yaseen, Z.; Galynker, I. Trends and Most Frequent Methods of Suicide in
Chile Between 2001 and 2010. Crisis 2016, 37, 21–30. [CrossRef] [PubMed]

15. Muggah, R.; Aguirre Tobón, K. Reducing Latin America’s violent hot spots. Aggress. Violent Behav. 2019, 47, 253–256. [CrossRef]
16. Departamento de Estadísticas de Información de Salud (DEIS). Datos Abiertos: DEF 1990–2018; Departamento de Estadísticas de

Información de Salud: Santiago de Chile, Chile, 2021.
17. World Health Organization. International Statistical Classification of Diseases and Related Health Problems, 15th ed.; 10th Revision;

World Health Organization: Geneva, Switzerland, 2015.
18. Centers for Disease Control and Prevention. Web-Based Injury Statistics Query and Reporting System (WISQARS): Fatal Injury

Help Menu: Centers for Disease Control and Prevention. 2018. Available online: https://www.cdc.gov/injury/wisqars/fatal_
help/definitions_fatal.html (accessed on 8 November 2021).

19. Grinshteyn, E.; Hemenway, D. Violent Death Rates: The US Compared with Other High-income OECD Countries, 2010.
Am. J. Med. 2016, 129, 266–273. [CrossRef] [PubMed]

20. Davis, D.E. Urban Violence and the Spatial Question: The Built Environmental Correlates of (In)Security in Latin American Cities.
In The Oxford Handbook of the Sociology of Latin America; Bada, X., Rivera-Sanchez, L., Eds.; Oxford University Press: New York, NY,
USA, 2021.

21. Krug, E.G.; Dahlberg, L.L.; Mercy, J.A.; Zwi, A.B.; Lozano, R. World Report on Violence and Health; World Health Organization:
Geneva, Switzerland, 2002.

22. Estimaciones y Proyección 2002–2035, Comunas. Instituto Nacional de Estadísticas. 2021. Available online: https://bit.ly/3pipLxC
(accessed on 8 November 2021).

23. Icaza, G.; Nuñez, L.; Torres-Avilés, F.; Díaz, N.; Villarroel, J.E.; Soto, A.; Correa, G. Atlas de mortalidad en Chile, 2001–2008.
Talca Chile Ed. Univ. Talca 2013, 50, 15–65.

24. Dormann, C.F.; Elith, J.; Bacher, S.; Buchmann, C.; Carl, G.; Carré, G.; Marquéz, J.R.G.; Gruber, B.; Lafourcade, B.; Leitão, P.J.; et al.
Collinearity: A review of methods to deal with it and a simulation study evaluating their performance. Ecography 2013, 36, 27–46.
[CrossRef]

25. Bank, T.W. Intentional Homicides (per 100,000 People) The World Bank: The World Bank. 2015. Available online:
https://data.worldbank.org/indicator/VC.IHR.PSRC.P5 (accessed on 8 November 2021).

26. Bank, T.W. Suicide Mortality Rate (per 100,000 Population) The World Bank: The World Bank. 2019. Available online:
https://data.worldbank.org/indicator/SH.STA.SUIC.P5 (accessed on 8 November 2021).

27. Irarrazaval, M.; Norambuena, P.; Montenegro, C.; Toro-Devia, O.; Vargas, B.; Caqueo-Urízar, A. Public Policy Responses to
Address the Mental Health Consequences of the COVID-19 Pandemic: Evidence From Chile. Front. Public Health 2021, 9, 1–10.
[CrossRef] [PubMed]

28. Barrigon, M.L.; Cegla-Schvartzman, F. Sex, Gender, and Suicidal Behavior. Curr. Top. Behav. Neurosci. 2020, 46, 89–115. [PubMed]
29. World Health Organization. International Classification of Diseases: Ninth Revision; World Health Organization: Geneva,

Switzerland, 1978.
30. Jetté, N.; Quan, H.; Hemmelgarn, B.; Drosler, S.; Maass, C.; Moskal, L.; Paoin, W.; Sundararajan, V.; Gao, S.; Jakob, R.; et al.

The Development, Evolution, and Modifications of ICD-10: Challenges to the International Comparability of Morbidity Data.
Med. Care 2010, 48, 1105–1110. [CrossRef] [PubMed]

http://doi.org/10.1136/bmjopen-2011-000785
http://www.ncbi.nlm.nih.gov/pubmed/22586285
http://doi.org/10.1027/0227-5910/a000357
http://www.ncbi.nlm.nih.gov/pubmed/26620914
http://doi.org/10.1016/j.avb.2018.09.003
https://www.cdc.gov/injury/wisqars/fatal_help/definitions_fatal.html
https://www.cdc.gov/injury/wisqars/fatal_help/definitions_fatal.html
http://doi.org/10.1016/j.amjmed.2015.10.025
http://www.ncbi.nlm.nih.gov/pubmed/26551975
https://bit.ly/3pipLxC
http://doi.org/10.1111/j.1600-0587.2012.07348.x
https://data.worldbank.org/indicator/VC.IHR.PSRC.P5
https://data.worldbank.org/indicator/SH.STA.SUIC.P5
http://doi.org/10.3389/fpubh.2021.590335
http://www.ncbi.nlm.nih.gov/pubmed/34660500
http://www.ncbi.nlm.nih.gov/pubmed/32860593
http://doi.org/10.1097/MLR.0b013e3181ef9d3e
http://www.ncbi.nlm.nih.gov/pubmed/20978452

	Introduction 
	Materials and Methods 
	Data and Design 
	Variables 
	Data Analysis 

	Results 
	Suicide 
	Homicide 
	Spatial Analysis 

	Discussion 
	Conclusions 
	Appendix A
	References

