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Suicide is a major public health problem worldwide with far-reaching effects on families, communities, and
societies. Influencing factors range from macro-level interventions like alcohol control policies and suicide
prevention programs to individual contributors such as alcohol abuse and domestic violence. This study aimed to
examine the relationship between Chile’s suicide rate changes from 2002 to 2015 and the Alcohol Act of 2004, a
national suicide prevention program implemented in 2007, alcohol abuse, and domestic violence. Assembling a
unique longitudinal dataset from Chilean public institutions, the study employed an instrumental variable time-
series cross-regional design. Results indicated that the Alcohol Act was not associated with suicide rates, do-
mestic violence exhibited a significant association with increased suicide rates, and the national suicide pre-
vention program was linked to reductions in suicide rates, especially among males. These findings align with
research from neighbouring countries, showcasing the efficacy of suicide prevention programs in decreasing
suicide rates in Chile. Results highlight the importance of integrating protocols to early-detect domestic violence
in suicide prevention programs, as well as the need to further improving alcohol control policies to complement
suicide prevention programs.

1. Introduction

Suicide is a major public health problem worldwide with effects on
families, communities, and society. Globally, there are 703,000 annual
deaths by suicide (World Health Organization, 2021). The global
age-standardized suicide rate in males (12.6 per 100,000) is more than
double that in females (5.4 per 100,000) (World Health Organization,
2021). Suicide prevention is a priority for the WHO and is included as an
indicator in the United Nations Sustainable Development Goals (World
Health Organization, 2021).

Alcohol use is a substantive risk factor for both deaths by suicide and
suicide attempts (Amiri and Behnezhad, 2020; Isaacs et al., 2022; Perez
et al., 2022). Furthermore, acute high-dose alcohol use increases the risk
of suicide (Borges et al., 2017; Conner and Bagge, 2019; Razvodovsky,
2009) and contributes to the adoption of more violent suicide means
(Choi et al., 2018; Yeskendir et al., 2022). Studies have consistently
found that alcohol abuse and intoxication are prevalent in suicidal
behavior (Norstrom and Rossow, 2016). Hence, strategies to control
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alcohol abuse and intoxication could impact suicides attributable to
alcohol use (Anderson et al., 2009; Babor et al., 2010; Ilhan and Yapar,
2020).

There is a worldwide interest in identifying alcohol policies that can
significantly reduce the adverse effects of alcohol consumption on
health outcomes (Chisholm et al., 2018; Son and Topyan, 2011). Alcohol
policies can include measures such as control of physical availability,
alcohol taxes, regulation on publicity, or drink-driving countermeasures
(Xuan et al., 2016; Chisholm et al., 2018). Cultural differences regarding
alcohol consumption or social dynamics, including gender roles and
peers’ and family behaviors (Hemstrom, 2002; Anderson et al., 2017),
should also be considered for alcohol policies to be effective.

Numerous studies have examined the relationship between alcohol
policy interventions and suicide, showing an overall protective effect on
reducing suicide (Pridemore and Snowden, 2009; Sauliune et al., 2012;
Xuan et al., 2016). Alcohol control policies can act on suicide prevention
indirectly. More specifically, increases in alcohol taxes and decreases in
its availability can, for instance, reduce alcohol’s affordability,
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consumption (Babor et al., 2010; Razyodovsky, 2019; Lange et al., 2021;
Zupanc et a, 2012), and intoxication (Kaplan et al., 2014; Xuan et al.,
2016). By reducing alcohol intoxication, these policies can decrease
associated suicide risk factors such as pain perception, worsened mood,
worsening social bonds, and interpersonal conflict (Velleman and
Templeton, 2003; Copello et al., 2005; Chikritzhs and Livingston, 2021).
Inversely, the privatization of alcohol sales, associated with increased
alcohol abuse has been associated with temporary or permanent in-
creases in suicide mortality rates (Zalcman and Mann, 2007). Alcohol
policies can be a promising strategy for reducing this public health
challenge (Stockwell et al., 2012; Lange et al., 2021).

While these studies have provided important conclusions regarding
the association between alcohol policies and suicides, three critical
challenges should be acknowledged. First, despite investigating alcohol
policies and suicide, suicide prevention programs have not been
explicitly considered in these studies. Cross-national studies in OECD
countries indicate a strong association between suicide prevention
programs and suicide reduction (Matsubayashi and Ueda, 2011). Sec-
ond, most of these studies have been concentrated in countries whereby
alcohol policies are relatively consolidated (North America and Europe)
(Xuan et al., 2016). Third, suicide is a multidimensional phenomenon
where multiple social and individual determinants interact. For
instance, suicidal behavior has been associated with mental health dis-
orders, impulsivity, hopelessness, substance abuse, childhood trauma
(Klonsky et al., 2016; Franklin et al., 2017; Stone et al., 2019), economic
inequality (Padmanthan et al., 2020), domestic violence (Fedina et al.,
2021; Maclsaac et al., 2017), and gender differences (Freeman et al.,
2017). Interestingly, women face specific issues associated with socio-
cultural norms and values that can contribute to suicide risks. Some of
these issues include an excessive drinking culture, distressful events, and
domestic violence (Grucza et al., 2012).

Therefore, research on the association between alcohol policies and
suicide variation should move toward approaches focused on jurisdic-
tions where alcohol policies are relatively emerging, while simulta-
neously considering other factors associated with suicide variation,
including suicide prevention programs, economic crises, and domestic
violence. Thus, our study aims at understanding how suicide rates may
have varied over time in Chile, a jurisdiction wherein both alcohol
policies and suicide programs are recently emerging and where domestic
violence is prevalent.

2. Study context

Chile is a high-income Latin American country that presents a unique
threefold conjugation of factors meriting the study of the social de-
terminants of suicide. First, substantial variations in suicide mortality
rates have been observed: 2010 marked a peak in the sustained rise of
these rates (12.6 deaths per 100,000 inhabitants), ending the following
decade with a downward trend (10.6 deaths per 100,000 inhabitants)
(Ministerio de Salud de Chile, 2022). In 2004, the Alcohol Act (Law
19.925) was enacted to prohibit the sale of alcohol without a license, the
sale of alcohol to minors, and alcohol intoxication in public places, and
community programs to prevent the harmful use of alcohol were
introduced (Ministerio del Interior, 2004; Pena et al., 2021). However, it
suffered from several design flaws—weakening measures to control the
availability of alcohol—and poor enforcement of the law (Pena et al.,
2021). There have been no impact evaluations of the Alcohol Act and, its
actions have not been linked to observed variations in suicide mortality
rates in Chile.

Second, since 2002, Chile has significantly improved mental
healthcare, promoting primary healthcare for mental disorders and
psychosocial problems linked to suicide, such as depression (Araya et al.,
2009; Minoletti et al., 2014). Moreover, by the mid-2000s, Chile’s major
healthcare reform guaranteed access and financial protection to
depression, bipolar disorder, schizophrenia, and alcohol and other drug
use disorders, all associated with suicide (Araya et al., 2009; Minoletti
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et al., 2014). However, these significant advances did not have a direct
impact on suicide mortality rates (Echavarri et al., 2015). Therefore, a
National Suicide Prevention Program was developed in 2007 and
formalized in 2013 (Echavarri et al., 2015). This program incorporated
four strategies: awareness raising and resource mobilization among
different sectors (e.g., health, education, and labor, among others),
detection of at-risk cases, coverage and quality of care, and epidemio-
logical surveillance (Echavarri et al., 2015).

Lastly, domestic violence is part of Chile’s contemporary character-
ization. Studies have found that domestic violence considerably impacts
suicide-related behaviors and the associated mental health issues (e.g.,
depression). Domestic violence, particularly toward women, contributes
to suicide ideation and attempts in females (Nunez et al., 2022). The
most salient mechanism in this association has been the increase in the
prevalence of depression (Cancino et al., 2018).

3. Methods
3.1. Study design

Given the critical differences across and within regions in Chile over
time, we applied an instrumental variable time-series cross-regional
design to assess the indirect impact of the Alcohol Act (Law 19.925), and
the overall impact of the suicide prevention program and domestic
violence claims, from 2002 to 2015, on three outcomes: total number of
suicides, total number of suicides in males, and total number of suicides
in females, each of these per 100,000 population.

3.2. Data variables

We used public and official information from surveys conducted and
reports written by the government of Chile. The National Statistics
Institute was consulted to compile information on suicide, population,
and economic variables. The Crime Prevention Undersecretariat statis-
tics were accessed for the domestic violence claims’ variable CEAD
(2022). The National Service for the Prevention and Rehabilitation of
Drug and Alcohol Abuse (SENDA) was consulted to obtain data on
alcohol abuse. We used cubic spline interpolation methods to estimate
missing values in the Ministry of Social Development (MIDESO) and
SENDA data—whose surveys have a biennial or triennial recurrence.
The data were consolidated into a time series for Chile’s 13 superior
administrative divisions (i.e., regions) from 2002 to 2015. The database
included 182 observations due to the combination of years and regions.

3.3. Study variables

All the study variables were repeated measures at the population
level observed at year i within region j.

Dependent variable

Counts of suicides in all population (Yj;), counts of suicides for men
(YMj;) and women (YWj).

Time-varying covariates

Alcohol Act (Law 19.925) (B24A;) (Indirect variable): dummy co-
variate for observations recorded the years before and after the Alcohol
Act: 0 for the years 2002 to 2004, and 1 for the year 2005 and thereafter,
when the act was set in place.

Alcohol Abuse (B3AAb;) (Direct variable): a variable that represents
the proportion of people who have reported having abused alcohol
consumption in the last year is extracted from the SENDA surveys on
drugs in the general population. To be classified as having abused
alcohol, individuals must have declared at least one positive response in
the following five items: i) having problems at home, work, school, or
university; 2) having problems with authority or the law; 3) having
problems with family members or friends; 4) having risked their phys-
ical integrity; and 5) having a physical fight or assaulted someone. (The
wordings of the questions for each item in English and Spanish are
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presented in the supplementary material).

National Suicide Prevention Program ($4NSPP;;) (Direct variable): a
threefold variable representing two changes in this program: 0 for the
years 2002-2006; 1 for the years 2007-2011, when the program was
launched; and 2 for the years 2013-2015, when the program was
improved.

Domestic Violence Claims (BsDVCj) (Direct variable): a variable
representing the rates of domestic violence claims made by citizens
before public authorities per 100,000 population, as extracted from the
Crime Prevention Undersecretary statistics. In Chile, domestic violence
is defined as any mistreatment that affects the life or physical or psy-
chological integrity of someone who is or has been the spouse of the
perpetrator or in a cohabitation relationship with them; or who is a
relative by blood or by marriage in the direct line or within the collateral
line up to the third degree of the perpetrator or their spouse or their
current cohabitant.

Economic Crisis (BsEC;j) (Control variable): a dichotomous variable
representing the economic crisis experienced in Chile in 2009—which
had an effect on increasing suicides (Baeza et al., 2022): 0 for the years
2002-2008 and 2010-2015, and 1 for the year 2009.

3.4. Statistical approaches

To assess the effects of alcohol abuse on suicide rates, we analyzed a
longitudinal sample of Chile’s 13 regions over 14 years using a cross-
sectional time series approach. Failure to account for systematic varia-
tion in the factors that predict alcohol abuse can lead to biased estimates
of their subsequent effects. We used random effect to assess the associ-
ation between the Alcohol Act and alcohol abuse (Equation 2), where-
after we used two-stage least square (2SLS) regression with instrumental
variable, following Equations 1 and 2.

Yii=Po+ ﬁ]Y,’_}j -+ ﬁzAAb,J+ ﬁ4NSPPU + BSDVC,'J' + ﬁGEC,J + € (@D)]
and
ﬁ3AABS,-j =Yo + ﬁzAAl‘j + 0, (2)

Alternatively, as depicted in Eq. (3), we used random effects models
assuming alcohol abuse was not associated with the Alcohol Act
considering the described direct and control variables on suicide rates.

Yir = Bo + B1Yisj + B3AAD;+ BaNSPP;; + BsDVCy; + BEC;; + € 3

All analyses were done using Stata 18 (College Station, TX).
4. Results

Table 1 documents cross-regional variation in suicide rates and
alcohol abuse in 2002 and 2015, the first- and end-year sample points.
These numbers suggest significant cross-regional variation in suicide
rates in the year 2002 but less variation for alcohol consumption rates.
In 2002, Tarapaca, Atacama, O Higgins, Bio, La Araucania, and Los
Lagos had an average suicide rate of over 1.20 individuals per 100,000
population, Maule, Aysen, and Magallanes had an average of suicide
rate of less than 1.20 and more than 1.00, and Antofagasta, Coquimbo,
Valparaiso, and Metropolitana had rates lower than 1. Compared to
2015, suicide rates do not homogeneously decrease or increase across
regions, further reinforcing the idea that a clear pattern over time across
regions is absent. Subsequently, Alcohol abuse exhibits a consistent
trend of convergence in all regions where the prevalence of alcohol
abuse decreases. A magnitude of less than 5 % is only observed in
Antofagasta, Coquimbo, and Maule.

5. Alcohol Act and alcohol abuse

Three models (Models 1-3) were assessed to estimate the association
between the Alcohol Act and alcohol abuse over time (Table 2). First,

Psychiatry Research 333 (2024) 115729

Table 1
Variation in suicide rates and alcohol abuse (2002-2015).
Suicide Difference Alcohol Difference
rates’ between abuse? between
Regions 2002 2015 2002 2002 2015 2002 and
and 20,15°
20,15°
Tarapaca 4 1.29 0.59 -0.70 0.14 0.05 -0.09
Antofagasta 0.88 0.67 —0.20 0.10 0.05 —0.05
Atacama 1.21 0.77 —0.45 0.13 0.07 —0.06
Coquimbo 0.82 0.91 0.09 0.09 0.07 —0.02
Valparaiso 0.99 1.04 0.05 0.15 0.07 —0.08
O’Higgins 1.21 1.16 —0.05 0.16 0.06 —0.10
Maule 1.06 1.19 0.13 0.11 0.07 —0.04
Bio Bio 1.29 0.97 —0.32 0.13 0.05 —0.08
La Araucania 1.40 1.37 —0.02 0.13 0.07 —0.06
Los Lagos? 1.41 1.34  -0.07 017  0.06  —0.09
Aysen 1.17 1.48 0.31 0.12 0.05 -0.07
Magallanes 1.10 1.21 0.11 0.14 0.05 —0.09
Metropolitana  0.79 0.96 0.17 0.12 0.06 —0.06

! Number of suicides per 100,000 population ? Proportion of individuals who
self-identified as having abused alcohol consumption. Negative values mean
decreasing values from year 2002.* It includes Arica and Parinacota territories.
51t includes Los Rios territory.

Model 1, relative to Model 2, has better Akaike’s information criterion
(AIC) and Bayesian information criterion (BIC), indicating a better
performance. However, Model 2 has a larger R, suggesting that inte-
grating regional random effects improves the error distribution of
alcohol abuse. In Model 2, we observe a decrease of 6 % (95 % Confi-
dence Interval [CI]: —7 % - 4 %) in alcohol abuse when the Alcohol Act is
implemented. A lag of one year in the dependent variable was intro-
duced in Model 3 to correct for autocorrelation. Compared to Models 1
and 2, Model 3 has better indicators to assess its overall performance. Its
AIC and BIC are much lower, and the R? is 0.78. We observe a 2 %
reduction (95 % CI: —3 % - 0 %, 2= —4.19, p< 0.001) in alcohol abuse
associated with the Alcohol Act. This association is suggestive of
considering the Alcohol Act as an instrument when appraising the as-
sociation between alcohol abuse and suicide changes.

6. Alcohol abuse and suicide rates under an instrumental
approach

Notably, 2SLS models were assessed under the assumption that the
Alcohol Act could be indirectly associated with suicide outcomes by
influencing alcohol abuse changes. Model 4 includes the economic
crisis, Model 5 adds domestic violence claims, and Model 6 considers the
National Suicide Prevention Program (Table 3). Different tests are used
to assess whether the validity of the Alcohol Act is warranted. First, in
each model, we observe that the instruments are strong (F-test results >
10), thereby confirming the results obtained in Model 3. The test for
endogeneity (X) fails to reject that instruments are exogenous in Models
1 and 2, thus indicating that suicide rates may not be assessed with the
instruments introduced. However, in Model 3, this test signals that the
instruments chosen may be associated with changes in the outcomes.
Last, the test of overidentifying restrictions X2 suggests that, in each
model, the instruments are invalid, as these are not uncorrelated with
the errors. Alcohol abuse under this instrumental approach in the three
models is associated with non-significance at p<0.05 and volatile
changes on suicide rates (23 %, 80 %, and 102% increases in Models 4, 5,
and 6, respectively). This confirms the need of modeling these two
variables with a different statistical method.

7. Suicide rates, the suicide prevention program, and domestic
violence

In Tables 4-6, we observe results regarding each variable of interest,
including economic crisis used as a control. First, in Table 4, this control
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Table 2

Random and fixed effects models for the effect of the Alcohol Act on alcohol abuse.
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Random and Fixed effects models

(Model 1) (Model 2) (Model 3)
Coefficient CI 95 % Coefficient CI 95 % Coefficient CI 95 %
Alcohol Act —0.06 —0.04 —0.07 —0.06 —0.04 —0.07 —0.02 —0.02 —0.01
Lag of alcohol abuse 0.81 0.75 0.88
Constant 0.13 0.12 0.14 0.14 0.12 0.16 0.02 0.01 0.04
Region effects No Yes Yes
N (region-year observations) 182 182 169
N (regions) 13 13 13
R? 0.29 0.34 0.84
AIC -707 —677 —861
BIC —704 —626 —808
Note AIC: Akaike’s information criterion; BIC: Bayesian information criterion.
Table 3
Two-stage least squares analyses with instrumental variables’ for the indirect effect of the Alcohol Act on suicide rates (2002-2015).
Two-Stage Least-Squares
(Model 4) (Model 5) (Model 6)
Coefficient CI 95 % Estimator CI 95 % Estimator CI 95 %
Alcohol abuse 0.23 —0.50 0.97 0.80 —0.07 1.62 -1.02 —2.28 0.23
Economic crisis 0.18 0.08 0.27 0.14 0.04 0.23 0.11 0.01 0.20
Domestic violence claims 0.001 0.000 0.001 0.001 0.000 0.001
National Suicide Prevention Program —0.11 —0.17 —0.06
Constant 0.85 0.73 0.97 0.29 —0.06 0.66 0.68 0.28 1.09
Year effects Yes Yes Yes
Region effects Yes Yes Yes
N (region-year observations) 169 169 169
N (regions) 13 13 13
R? 0.53 0.56 0.59
F test for instruments weakness 267.60 p <0.001 205.30 p <0.001 16.12 p <0.001
Test of endogeneity X* 1.85p =0.175 1.21p =0.271 3.93p = 0.050

Test of overidentifying restrictions X2

39.31 p <0.001

30.03 p <0.001

56.26 p <0.001

Table 4

Random effects models for the effect of alcohol abuse, economic crisis, domestic violence claims, and the National Suicide Prevention Program on suicide rates

(2002-2015).

Random effects models

(Model 7) (Model 8) (Model 9)

Coefficient CI 95 % Estimator CI 95 % Estimator CI 95 %
Alcohol abuse 0.22 —0.64 1.08 0.82 -0.29 1.94 —0.49 -1.62 0.67
Economic crisis 0.18 0.08 0.28 0.14 0.03 0.24 0.11 0.01 0.22
Domestic violence claims 0.001 0.000 0.001 0.001 0.000 0.001
National Suicide Prevention Program —0.09 —0.15 —0.03
Constant 0.88 0.80 0.96 0.37 —0.00 0.75 0.69 0.26 0.95
Region effects Yes Yes Yes
N (region-year observations) 182 182 182
N (regions) 13 13 13
R? 0.56 0.55 0.57
AIC —73.06 —82.58 —89.19
BIC —63.45 —69.76 -73.71

Note AIC: Akaike’s information criterion; BIC: Bayesian information criterion.

variable is consistently associated with increases in suicide rates. More
specifically, in Model 9, we note that economic crisis is associated with
an 11 % (p<0.05) increase in suicide rates. The association of such crisis
is slightly different for women than for men. While in women, suicide
rate changes are associated with a 10 % (p<0.05) increase (Model 11), in
men, a non-concomitant increase of 14 % (p = 0.13) (Model 15) is
observed. Second, domestic violence is associated with a 0.1 % increase
over time in suicide rates (Model 9). While the magnitude of this result is
relatively similar across men and women outcomes, the association is
only significant in men with an increase of 0.1 % (p<0.01) (Model 15).
Third, the overall effect of the National Suicide Prevention Program is
associated with an overall reduction of 9 % (Model 9). This program
however has different magnitudes when analyses of women and men are
done separately. While its association with women’s outcomes entails a

significant decrease of 2 % (p = 0.04), in men, a 15 % (p<0.01) reduc-
tion is observed. Lastly, whereas alcohol abuse is not associated with
concomitant suicide rate changes in women, in men, a unique situation
is observed in Model 14. Alcohol abuse is associated with a 1.89 % (95 %
CI: 0.56 — 3.22, z = 2.79, p< 0.01) increase of suicide rates. Analyses
performed to understand this pattern considered an interaction effect
between the crisis and alcohol abuse (Table S1). Results suggest that in
the year marked by economic crisis, relative to years without such an
event, alcohol abuse, is associated with a 13-fold increase (p<0.05)
(Model S1.3) in suicide rates among men.

8. Discussion

Our results suggest that while the Alcohol Act may have reduced
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Table 5
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Random effects models for the effect alcohol abuse, economic crisis, domestic violence claims, and the National Suicide Prevention Program on women’s suicide rates

(2002-2015).

Random effects models

(Model 10) (Model 11) (Model 12)

Coefficient CI 95 % Estimator CI 95 % Estimator CI 95 %
Alcohol abuse —0.59 -1.05 0.10 0.06 -0.29 0.42 —0.68 -1.55 0.18
Economic crisis 0.13 0.04 0.21 0.10 0.02 0.24 0.09 —0.03 0.22
Domestic violence claims 0.001 0.000 0.001 0.001 —0.00 0.001
National Suicide Prevention Program 0.02 —0.04 —0.01
Constant 0.38 0.23 0.53 —0.01 —0.33 0.32 0.52 0.06 0.99
Region effects Yes Yes Yes
N (region-year observations) 182 182 182
N (regions) 13 13 13
R? 0.17 0.20 0.20
AIC —186.46 —159.42 —187.70
BIC —176.85 —-101.75 -171.70

Note AIC: Akaike’s information criterion; BIC: Bayesian information criterion.

Table 6

Random effect models for the effect alcohol abuse, economic crisis, domestic violence claims, and the National Suicide Prevention Program on men’s suicide rates

(2002-2015).

Random effects models

(Model 13) (Model 14) (Model 15)

Coefficient CI 95 % Estimator CI 95 % Estimator CI 95 %
Alcohol abuse 0.97 -0.19 2.13 1.89 0.56 3.22 -0.31 -2.22 1.60
Economic crisis 0.24 0.06 0.43 0.18 —0.01 0.38 0.14 —0.04 0.33
Domestic violence claims 0.001 0.000 0.001 0.001 0.000 0.001
National Suicide Prevention Program —0.14 —0.24 —0.05
Constant 1.39 1.18 1.60 0.60 0.05 1.16 1.04 0.22 1.86
Region effects Yes Yes Yes
N (region-year observations) 182 182 182
N (regions) 13 13 13
R? 0.57 0.59 0.61
AIC 141.94 134.31 127.70
BIC 196.42 191.99 188.58

Note AIC: Akaike’s information criterion; BIC: Bayesian information criterion.

alcohol abuse, its indirect effect on suicide rates over time is likely un-
observed. Furthermore, alcohol abuse was not consistently associated
with an increase in suicide rate. Relatedly, we observed that this crisis,
as indicated in other studies in Chile (Baeza et al. 2022), was associated
with an overall increase in suicide rates. Interestingly, increase in sui-
cide rates among men may have been associated with increase in alcohol
abuse only during Chile’s economic crisis. In terms of domestic violence
claims, we also observed a significant association with suicide rates.
However, relative to the other assessed variables, its magnitude was
much lower. Last, Chile’s Suicide Prevention Program was associated
with significant reductions in the suicide rates of men and women. This
is in line with what has been suggested by other authors analyzing this
topic in other upper-middle- and high-income countries, where the
magnitude of the reduction has been between 5 and 9 % (Matsubayashi
and Ueda, 2011).

At least three elements should be mentioned regarding the absence of
a potential indirect effect of the Alcohol Act on suicide rates in Chile.
First, certain policies targeting alcohol availability may require more
specific measures to target alcohol abuse behavior, which in turn should
affect suicidal behavior. A significant decrease of alcohol abuse was
observed with the enactment of the Alcohol Act; however, its magnitude
was approximately 2 %. A much larger number of individuals struggling
with alcohol abuse should have been reached by the Alcohol Act to
observe changes in suicide rates. Second, the impact of the Alcohol Act
may have been observed in the long term, and while we also modeled
the Alcohol Act with a lag of one year and its effect captured a 3 %
reduction (Table S2) on alcohol abuse, its indirect effect on the suicide
rates remained null (Table S3). Last, as observed by Pena et al. (2021),
the Alcohol Act did not adequately consider measures to consistently
control the availability of alcohol at its inception, rendering it

inadequate in properly addressing alcohol abuse. As such, any potential
indirect effect on suicides would have been observed if a more consistent
enforcement plan had been set in place.

One important finding of this study revealed that at the population
level, alcohol abuse might not be directly associated with suicide rate
changes over time. Indeed, while alcohol consumption and abuse
(Isaacs et al., 2022) can impair judgment and increase impulsivity,
leading to an elevated risk of self-harm (Conner and Bagge, 2019), it is
important to reinforce the notion that not all individuals who abuse
alcohol exhibit suicidal tendencies. Our null finding could also be
explained by eventual discrepancies on how alcohol abuse was reported
across Chile’s regions. Even though we used data from a national
representative survey, this survey modified its weights in 2008, making
it difficult to obtain accurate estimates at the regional level.

Consistent with Baeza et al.’s (2022) study, we observed a significant
increase in suicide rates during the economic crisis. While our study
found an increase of 11 %, Baeza et al. (2022) reported a rise of 18 %.
One element that might explain this difference between these two results
could be the consideration of regional effects which were part of our
statistical approach strategy, and these were not estimated in the other
study. However, the other study analyzed data on a monthly basis,
whereas our study was conducted on a yearly basis. In the case of Chile,
studies (Baeza et al., 2022) have suggested that the economic crisis
negatively impacted populations whose labor market trajectories were
more precarious and intermittent, which subsequently affected the
mental health of such populations when becoming unemployed or
experiencing financial difficulties.

Although our study did not find direct associations between alcohol
abuse and the studied outcome, the interaction between the economic
crisis and alcohol abuse among men warrants further discussion to
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understand the observed increase in suicide rates in this population.
Men, especially during times of economic uncertainty, might be more
inclined to turn to alcohol. This phenomenon is described in the litera-
ture as the "deterioration in the social situation" mechanism (De Goeij
et al., 2015). Scholars suggest that unemployment and reduced income
can lead men to experience more negative health effects, such as
increased binge drinking, as they struggle to fulfill their traditional role
as family protectors and providers. Similar patterns have been observed
in various countries, including Albania, Australia, Russia, and the
United States (De Goeij et al., 2015). In the case of Chile, alcohol abuse
can be considered as one of the mechanisms that explains suicide in-
creases during its economic crisis, as this population may have turned to
this substance to cope with unemployment or considerable income
reductions.

Although domestic violence claims have a lower magnitude
compared to other variables in this study, its association highlights
significant aspects investigated in the suicide literature (Devris et al.,
2011). For individuals who are susceptible to factors such as a family
history of suicide attempts or high impulsiveness, domestic violence can
potentially act as one of the precipitating factors for suicide attempts.
Exposure to domestic violence increases feelings of depression and thus
affects the capability to cope with life stressors, which can be related to
suicidal outcomes. Domestic violence is also associated with restricted
autonomy and loss of control, engendering poor mental health statuses
in individuals. Surprisingly, our results do not indicate considerable
differences between men and women’s suicide rates; as such, some
mechanisms, as explained above, may apply to both. Nevertheless, an
important limitation of our study was the inability to identify who made
the domestic violence claim nor who was the perpetrator. In Chile, men
are generally the perpetrators of domestic violence (CEAD, 2020).
Nevertheless, studies have suggested that when men are perpetrators of
domestic violence, both suicide attempts and suicides can also be ex-
pected outcomes (Baber et al., 2008). Certain mechanisms, such as loss
of power and control over their own lives when their abusive behaviors
are exposed, can lead to feelings of helplessness and desperation, pre-
ceding to suicidal attempts and suicides. Our study suggests that to
understand differences between the suicide rates among men and
women in Chile’s, future studies should consider distinctions between
perpetrators and victims of domestic violence, as well more precise
methods to assess and operationalize domestic violence.

A noteworthy discovery from this study revealed that Chile’s Suicide
Prevention Program had a greater impact on reducing suicide rates
among men compared to women. There is one possible explanation for
this gender-specific difference: Chile’s Suicide Prevention Program
explicitly incorporated a gendered approach to distinguish between
potential interventions for men and women. This observation is some-
what speculative, and it is crucial to await more refined analysis in the
future to gain a comprehensive understanding of why Chile’s program
appears to be most effective in reducing male suicide rate. Continued
research and in-depth examination will help shed light on the underly-
ing factors contributing to this gender-specific discrepancy and provide
more concrete insights into the effectiveness of the situation in Chile.

Our study has some limitations. One initial constraint of the study is
its ecological design, which limits our ability to establish causal re-
lationships at the individual level. However, while it remains uncertain
which specific individuals have died by suicide, as a result of the eco-
nomic crisis and/or domestic violence, the findings do point that Chile’s
Suicide Prevention Program may have had a positive impact on the
psychological well-being of Chile’s adult population. Second, as
expressed above, both alcohol abuse and domestic violence claims had
considerable limitations. The former did not consider more grained
scales as those proposed by the Alcohol Use Disorders Identification Test
(AUDIT), whereas the latter did not distinguish between victims and
perpetrators.
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9. Conclusion

The reduction in suicide mortality following the implementation of
Chile’s Suicide Prevention Program leads us to the conclusion that,
despite using a crude operationalization, this policy incorporates
changes that help anticipate triggers of suicidal behavior in targeted
populations. Future research as well improvements in Chile’s Suicide
Prevention Program should aim to better understand the mechanisms
linking alcohol abuse, domestic violence, and suicide. From a research
perspective, better relevant variables, including policy implementation
and design, and other measurements of alcohol abuse and domestic
violence should be explored further. From a suicide prevention policy
perspective, it is advisable to consider a more explicit integration of at-
risk groups, such as victims of domestic violence and/or individuals with
alcohol related risks, into the early warning systems of Chile’s Suicide
Prevention Program.
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