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Abstract
Objective: To assess whether local violence is associated
with the timing and type of women’s first union formation.
Background: Local violence may cause disruptions to
marriage markets and psychological and behavioral changes
that may affect union formation patterns.
Method: The authors exploited the variation in homicide
rates caused by a shift in national drug-enforcement policy in
Mexico in December 2006. Competing-risks Cox models
and union histories from a nationally representative survey
of women (N = 33,292) were used to assess whether a recent
increase in violence was associated with the timing of the first
union transition, which could be either marriage or cohabita-
tion. Analyses were conducted separately by education level.
Results: A recent increase in the local homicide rate was
associated with delayed first marriage formation for less
educated women. Supplementary analyses suggested that a
decrease in the number of employed men per women, as
well as reduced social interaction due to fear of victimiza-
tion could be plausible causal mechanisms. No statistically
significant associations were found between a recent
increase in violence and transitions to first cohabitation
for the less educated, or with any first union transition for
the moderately and more educated.
Conclusion: Among less educated women, a recent increase
in violence was associated with a delayed entrance into
marriage as a first union transition.
Implications: By increasing their barriers to marriage, local
violence may contribute to the accumulation of disadvan-
tage among disadvantaged women and families.
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INTRODUCTION

Homicide and violent crime are a cause of profound disruptions to individual lives and
community-level conditions throughout the world (UNODC, 2013). Between 2000 and 2017,
criminal organizations were responsible for about 1 million deaths worldwide, which is equiva-
lent to the number of deaths caused by all armed conflicts that took place in the world during
the same period (UNODC, 2019). Despite the global prevalence of criminal violence, previous
research on the association between violence and union formation has focused on conflict and
war (Greenwood & Guner, 2008; Islam et al., 2016; Jayaraman et al., 2009; Neal et al., 2016;
Shemyakina, 2009). Existing evidence has shown that armed conflict and war can disrupt
women’s union formation and fertility patterns (Neal et al., 2016; Shemyakina, 2013;
Staveteig, 2011; Williams et al., 2012). However, these violent events are usually brought about
by sociopolitical, cultural, and economic changes (Rieckmann, 2014) that are very different
from the conditions surrounding violent crime. Therefore, we know little about how local homi-
cide and violent crime may affect key life course transitions such as the formation of the first
co-residential union. This study fills this gap in the literature using the case of Mexico, where a
shift in national drug-enforcement policy prompted a so-called “War on Drugs” in December
2006, which caused a drastic increase in homicide rates. Specifically, we assess how the timing
and nature of women’s first union formation, either marriage or cohabitation, changes after a
recent increase in homicide rates, and whether such associations vary by education level.

Illuminating the implications of local violence on life course transitions is critical to under-
standing its role in the long-term reproduction of inequality. This is especially true for the
United States and Latin America since, as a region, the Americas have the highest homicide rates
in the world (UNODC, 2019). Estimating the effect of local criminal violence is challenging
because it is usually concentrated among low-SES individuals (UNODC, 2019). Disadvantaged
populations have very distinctive life course patterns that make it difficult to separate the influ-
ence of SES background from that of exposure to other stressors. In addition, fluctuations in
crime rates are usually very strongly associated with other plausible confounders, such as trends
in inequality, poverty, and economic activity (Fajnzylber et al., 2002; Imbusch et al., 2011).

To overcome these challenges, we used the case of the Mexican War on Drugs (MWD), a
militarized change in drug-enforcement policy that started in December 2006, which dramati-
cally increased homicide rates in Mexico (Calder�on et al., 2015). The initiative was based on
direct military intervention in civilian spaces to fight drug-trade organizations, which sparked
numerous armed conflicts (Guerrero-Gutiérrez, 2011). After a consistently declining homicide
rate from 2000 to 2007, with a lowest point of 8 homicides per 100,000 people, the homicide
rate increased sharply, reaching 18 in 2009 (INEGI, 2017). A crucial distinction in the Mexican
case is that this unexpected increase in violence was primarily driven by a shift in law enforce-
ment interventions (Osorio, 2015), rather than by changes in variables that are usually associ-
ated with crime, such as unemployment, poverty, or income inequality (Fajnzylber et al., 2002;
UNODC, 2019). As a consequence, this policy-induced violence spikes in areas with heteroge-
neous levels of disadvantage. This allows us to evaluate their association with union formation
across education levels. For these reasons, Mexico represents a useful case study to assess the
relationship between local criminal violence and women’s life course transitions.

Increasing local violence may affect union formation patterns through several pathways,
which are likely to be more relevant for disadvantaged populations. Violence may rapidly
decrease male marriageability by increasing men’s risk of criminal involvement, and
by hurting their ability to maintain a job given crime-driven economic decline. Fear and
anxiety caused by violence may drive individuals to accelerate union formation to obtain
emotional proximity. Alternatively, these psychological effects may lead individuals
to reduce social interactions, which may prevent them from consolidating a romantic
relationship and forming a co-residential union.
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Using competing risks Cox models and individual pregnancy and union histories collected
by the 2009 National Survey of Demographic Dynamics1 (INEGI, 2009), we evaluated the
association between local violence and women’s first union formation, as either a marriage or
cohabitation. Specifically, we assessed whether a recent increase in local violence impacts
women’s risk of transitioning directly to marriage, or to cohabitation as a first union, net of the
pre-existing level of violence. To evaluate the plausibility of some of the potential causal mecha-
nisms, we used aggregate census data to test the association between local homicide rates and
employed men per women, and a national survey on crime victimization to assess changes in
social interactions due to fear of victimization.

We found that among less educated women, a recent increase in local violence was associ-
ated with a lower rate of marriage as a first union. Evidence from supplementary analyses sug-
gests that reduced male marriageability and restricted social interactions were plausible causal
mechanisms linking increasing violence with delayed marriage among disadvantaged women.
In contrast, a recent increase in violence was not associated with the transition to first marriage
or cohabitation among moderately and more educated women, or with the transition to first
cohabitation among the less educated. We discuss the possible implications of these findings for
the wellbeing of women and families.

BACKGROUND

To our knowledge, there is no comprehensive theoretical framework that describes the links
between local criminal violence and transitions to the first co-residential union. In this section,
we suggest several potential pathways linking local violence to transitions to the first union
formation based on previous research on related phenomena. We distinguish between the
theoretical consequences of experiencing a recent increase in homicide rates versus a long-term,
pre-existing high level of violence.

Increasing violence and union formation in the short term

A recent spike in violence could rapidly decrease male marriageability through several causal
mechanisms. First, an increase in homicide rates may hurt the local economy and therefore
men’s ability to maintain a job (Carboni & Detotto, 2016; Detotto & Pulina, 2013). Since men
are often expected to reach financial autonomy before being considered eligible as marriage
partners (Guzzo, 2006), male job instability and shortages of employed men per women have
been negatively associated with transitions to marriage (Guzzo, 2006; Harknett &
McLanahan, 2004). Evidence on the heterogeneous effects of economic crises across socioeco-
nomic levels (Ríos-Almod�ovar & Carrillo-Regalado, 2014; Scarpetta et al., 2010) suggests that
less-educated young men would be more likely than their more-educated counterparts to face
unemployment after a violence-induced economic decline. Therefore, we would expect
disadvantaged men to suffer the greatest losses in employment and marriage prospects after a
violence spike.

A second mechanism is male criminal involvement. Globally, violent crime victims and per-
petrators are concentrated among less-educated young men (South & Messner, 2000;
UNODC, 2013). Violent crime involvement may carry a stigma that reduces men’s attractive-
ness in the marriage market, partly due to fear of victimization from potential female partners.
Consistently, previous studies have found that individuals with a criminal record are less likely
to form co-residential unions, particularly if their crimes were violent (van Schellen et al., 2012;
Zoutewelle-Terovan et al., 2016). In contrast to their less-educated counterparts, the marriage
market conditions for more-educated women are plausibly less susceptible to the negative
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effects of local violence, because more-educated men are generally at a lower risk of being crime
victims or perpetrators, and because their jobs are potentially less vulnerable to violence-driven
economic decline. Therefore, less-educated women may bear most of the burden of reduced
male marriageability due to violence-driven unemployment and criminal involvement.

Increasing community violence is also linked to immediate psychological effects, such as
fear of victimization (Lorenc et al., 2012; Villarreal & Yu, 2017). However, the evidence about
the effect of life-threatening events on union formation is mixed. According to attachment the-
ory, individuals may seek the proximity of others as a source of support, safety, and emotional
comfort when they perceive danger or experience life-threatening circumstances (Bowlby, 1969;
Cohan & Cole, 2002; Mikulincer & Shaver, 2003). Behaviorally, this would be reflected in
accelerated transitions to union formation. Marriage, in particular, may offer access to a
broader social support network, and a more stable social position in the face of violence-
induced uncertainty, which may explain why marriage rates have been found to increase after
some instances of armed conflict (Williams et al., 2012).

Alternatively, fear of victimization may drive individuals to drastically reduce their social
interactions, which may hinder their ability to meet and maintain a relationship with a romantic
partner. According to a nationally representative survey conducted in 2010 in Mexico, 52% of
adults aged 18 or older reported that due to fear of crime victimization they had stopped going
out of their homes at night, and 29% had stopped visiting family and friends (INEGI, 2011).
Couples may be deterred from celebrating a marriage ceremony after a spike in violence, since
organized crime attacks often target social gatherings (El Imparcial, 2021; El Mundo, 2010; El
País, 2008). Furthermore, heightened stress and post-traumatic stress disorder (PTSD) caused
by increasing violence may prevent individuals from forming and maintaining romantic rela-
tionships that may progress toward a cohabitation or marriage (Vogt et al., 2017). Overall,
studies about psychological responses to stressors offer mixed predictions about whether they
would accelerate or delay union formation.

Pre-existing high levels of violence and union formation in the long term

Although our study’s focus is on the short-term implications of increasing violence for union
formation, we offer a discussion of some potential long-term consequences. Because less-educated
young men are globally overrepresented among homicide victims (UNODC, 2013), sustained
high homicide rates could shrink the pool of potential partners for disadvantaged unpartnered
women by decreasing sex ratios, understood as the number of men per women, in the long term
(Guha-Sapir & D’Aoust, 2011; Jones & Ferguson, 2006). Lower sex ratios have been associated
with a lower probability of getting married relative to being single (Guzzo, 2004; Saxena
et al., 2004). Because lower sex ratios have also been shown to increase the probability of
cohabiting relative to getting married (Guzzo, 2004), this pathway may result in an increased
probability of cohabitation among the less educated in the long term.

High levels of violence could also hinder educational outcomes and derail future transitions
to adulthood for younger generations. Exposure to violence and the proximity of gang
activity have been shown to reduce test scores and increase absenteeism among lower secondary
school adolescents in Mexico, possibly because of pressure to adopt a gang lifestyle (Jarillo
et al., 2016). Several years ahead, this may result in earlier school dropout and lower
educational attainment (Brown & Vel�asquez, 2017), and therefore reduced marriageability for
disadvantaged young males who are preyed upon by gang recruiters. Transitioning to adult-
hood in an environment conducive to crime involvement may also promote a preference for
cohabitation over marriage, since informal unions may be more permissive of criminal careers
(Beijers et al., 2016; Forrest, 2014). In the long term, these factors may increase the prevalence
of cohabitation and decrease the likelihood of marriage among younger generations.
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In summary, a recent spike in local violence may delay marriage among disadvantaged
populations by rapidly decreasing male marriageability through higher male unemployment
and criminal involvement. In the short term, fear and trauma may drive individuals to seek
emotional proximity and accelerate union formation, but these factors may also reduce and
strain social interactions and prevent romantic relationships from evolving into informal unions
or marriages. Particularly for disadvantaged groups, long term exposure to high levels of
violence may reduce sex ratios and derail educational trajectories, which may increase the
probability of cohabitation as a form of first union after several years.

The Mexican war on drugs, violence, and union formation in Mexico

Mexican President Felipe Calder�on implemented a major shift in drug-enforcement policy in
December 2006, which he defined as a “war on drugs.” This new strategy was based on using
military troops to fight drug-trade criminal organizations in civilian population centers, with
the main goal of capturing or killing their leaders (Calder�on et al., 2015; Ríos, 2013). Direct
military intervention sparked frequent armed confrontations between police forces, military
troops, and organized crime in targeted cities and towns (Calder�on et al., 2015; Osorio, 2015).
After this policy change, the national homicide rate grew dramatically in Mexico, and was
almost exclusively driven by male homicides. As shown in Figure 1, the male homicide rate
went from 15 (per 100,000 males) in 2007 to 42 in 2010, after a decade of consistent decline.
The risk of victimization followed a monotonic gradient across educational attainment, with
less educated men having the highest homicide rates. All male education groups experienced a
marked increase in homicide rates after the onset of the MWD, with the less educated having
the largest spike in victimization (Figure 2).

The MWD not only caused drastic time-variation in homicide rates but also prompted the
geographic expansion of violence. The capture or elimination of organized crime leaders frag-
mented criminal groups into multiple, smaller cells, which faced increased incentives to expand
their illegal activities into new territories (Guerrero-Gutiérrez, 2011). This new scenario caused
violent confrontations between multiplying numbers of criminal organizations over the control
of cities and towns (Osorio, 2015). These conflicts were often accompanied by gruesome intimi-
dation tactics, such as the public display of tortured or dismembered bodies next to threatening
written messages directed at the public, the government, or other criminal organizations (Cerda

F I GURE 1 Homicide rate (per 100,000 people) in Mexico, 1990–2010. Source: Authors’ calculations with data
from Vital Statistics (INEGI, 2019).
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Pérez et al., 2014). In the context of the MWD, local homicide rates, the use of brutal killing
techniques, and the use of threatening messages all have been shown to negatively affect public
mental health (Flores Martínez & Atuesta, 2018; Villarreal & Yu, 2017).

In addition, prompted by the need for greater resources to finance the war against the gov-
ernment and rival groups, criminal organizations increasingly targeted the civilian population
by engaging in extortion, kidnapping for ransom, and human trafficking (Guerrero-
Gutiérrez, 2011). As a result, the kidnapping and extortion rates grew substantially after 2007
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and had nearly doubled by 2010 (Figure 3). The increase in criminal activities terrorized the
population and incited changes in daily routines driven by fear of victimization (Vilalta, 2016).

Economic measures of low male marriageability, such as unemployment and the proportion
of youth who were neither employed nor enrolled in school or training (NEET), were relatively
stable before the onset of the MWD in December 2006 and increased shortly after it started
(Figure 3). Although these treStudies have shown that the spike in violence resulting from the
MWD decreased labor productivity (Cabral et al., 2016), and increased unemployment in
affected areas (Robles et al., 2013), particularly for men (Tsaneva et al., 2019). In addition, in
the war against the government and rival groups, criminal organizations increased their
demand for human resources and aggressively courted, and sometimes forcibly recruited, disad-
vantaged young men (Brown & Vel�asquez, 2017; G�omez San Luis & Almanza
Avendaño, 2016). The greater demand for human resources from criminal organizations and
the deteriorating job market conditions driven by violence may have reduced the marriageabil-
ity of many disadvantaged men. Because the rates of crime reporting and conviction are
extremely low in Mexico, the trend in the incarceration rate did not change after the onset of
the MWD (Zepeda Lecuona, 2013). Therefore, male imprisonment is unlikely to be a mediator
linking violence to union formation in Mexico.

Marriage, cohabitation, and the wellbeing of women and children

Mexico is characterized by a dual union system in which cohabitation has traditionally been a
substitute for marriage among some less-educated, indigenous, and rural populations (Heaton &
Forste, 2007; Martin, 2002). In the last few decades, this country has witnessed a retreat from
marriage accompanied by the diffusion of a new type of cohabitation, adopted across all SES and
urbanization levels (Amador, 2016). As is the case in other countries, cohabitations in Mexico are
substantially more unstable than marriages (Heaton & Forste, 2007), and evidence from Mexico
and the United States suggests that children fare better when living with married parents com-
pared with single or cohabiting parents (Brown, 2010; Schmeer, 2013). Because cohabiting cou-
ples in Mexico are more likely than married couples to live with relatives, usually the man’s
family (Esteve et al., 2012), female cohabitors are also more vulnerable to verbal, physical, and
economic violence instigated by this living arrangement (Agoff et al., 2007).

Although at least part of the advantages of marriage for women and children may be
explained by selectivity in terms of SES, education, or attitudes, the social and economic costs
of leaving a marital union are generally greater than those of dissolving a cohabitation, which
promotes more stability among marriages. To the extent that family instability and fathers’
absence have detrimental effects on children’s wellbeing (Cavanagh & Fomby, 2019;
McLanahan et al., 2013), barriers to more stable union structures such as marriage may con-
tribute to the accumulation and intergenerational transmission of disadvantage.

DATA AND METHODS

To conduct our event-history analysis, we reconstructed women’s marriage, cohabitation, and
birth histories using the 2009 National Survey of Demographic Dynamics2 (ENADID), con-
ducted in Mexico. The ENADID is a nationally representative survey that provides retrospec-
tive marital and pregnancy information for 100,515 women who were 15–55 years of age at the
time of interview. The ENADID asked respondents the month and year in which each of their
childbirths occurred, and the month and year in which their first unions, either marriage or
cohabitation, started. The survey also asks for respondents’ municipality of residence during
the interview year, 1 year before, and 5 years before the interview. This allows us to identify
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women’s municipality of residence from May of 2004 to May of 2009. This period encompasses
2.5 years before and 2.5 years after 2007, the year when homicide rates spiked in Mexico after a
consistent downward trend since the mid-90s (see Figure 1). We assume that respondents who
did not report a change of residence in those three points in time were exposed to the homicide
rates in their reported municipality throughout the observation period. We used the union histo-
ries in the ENADID to build a person-months data set and created a categorical outcome that
captured the occurrence and nature of the first union formation, which could be a marriage or a
cohabitation.

We excluded respondents that migrated to another municipality or state during our observa-
tion window (6665, or 7% of all women). This was important to ensure that we can correctly
match respondents to the homicide rates and socioeconomic conditions in their municipalities
over time. We further excluded women who had missing educational attainment information
(287, or 0.3% of all respondents), or incomplete information in their union (3776 or 4% of all
respondents) and pregnancy histories (2359 or 2% of all respondents). To be sure that women
were at risk of entering their first union during the observation period, we further restricted the
sample to the 33,292 women who had not transitioned to their first union formation or preg-
nancy and who were age 30 or younger at the beginning of the observation period (May 2004).
This sample selection encompassed cohorts 1974–1994 and ensured that women who had not
yet formed their first union and thus remained in our sample by the end of our observation
period (May 2009) were 35 years old or younger. Union formation in Mexico is nearly universal
and characterized for occurring at youthful ages—the median age was 21 for women born in
years 1970–1979 and has remained fairly stable across cohorts (Fussell, 2005; Kroeger
et al., 2015). Therefore, our aim was to exclude atypical cases of very late or foregone first
union formation. Nonetheless, the results of our analyses were robust to expanding this age
limit to 45 years (results not shown, available upon request). We included pregnancy in our
restriction criteria because the timing of transitions to first union and first pregnancy are closely
related in Mexico (Fussell, 2005).

We used homicide counts per municipality and month based on geographic and
sociodemographic information in death certificates. These vital statistics were systematized and
made available by the National Institute of Statistics and Geography (INEGI, 2019). According
to an analysis of data comparability, completeness, timeliness, and internal and external consis-
tency conducted by the United Nations Office of Drugs and Crime, Mexico produces good qual-
ity homicide data (UNODC, 2019). Furthermore, formal comparisons with reported offenses
have shown that in Mexico, vital statistics collected by INEGI register the greatest quantity of
homicides (Atuesta et al., 2019), since they are not affected by underreporting of criminal activi-
ties, or by state-level differences in the legal definition of homicide (Torche & Villarreal, 2014).

Our analytical strategy was designed to evaluate the association between a recent increase in
local homicide rates and the first union formation, while accounting for pre-existing local vio-
lence levels. To measure exposure to local violence, we matched monthly homicide counts at
the municipality level to the person-months dataset derived from the ENADID survey. We used
these monthly homicide counts to calculate the total number of homicides that occurred across
each set of 12 consecutive months, which generated a moving count of yearly homicides. The
estimated population size in each municipality and year was used to calculate moving yearly
homicide rates. Population denominators were obtained from the Census and Population
Counts conducted in 2000, 2005, and 2010, and interpolated the years in-between. When a
12-month period encompassed two calendar years, we estimated the corresponding moving
population denominator using the average population size in those 2 years, weighted by the
number of months corresponding to each calendar year.

For each person-month, we created a binary predictor to measure whether violence was
increasing, as opposed to decreasing or stable, over the previous 2 years. The process to code
this key predictor was as follows. First, we calculated the homicide rate for the year
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immediately prior (A), covering the period from month t-1 to month t-12, where t was the cur-
rent month in our person-months dataset. Second, we calculated the homicide rate 2 years in
the past (B), covering the period from month t-13 to month t-24. Then, we obtained the abso-
lute change in violence over the previous 2 years by subtracting B from A. We created a binary
predictor of absolute change in violence that equals 1 when such difference was a positive num-
ber >1 homicide per 100,000 people, to indicate that violence increased. This predictor equals
0 when the subtraction described above rendered a negative difference or a positive difference
<1, which indicates that violence was either decreasing or relatively stable. We also calculated
the homicide rate (per 100,000 people) 3 years in the past (month t-25 to month t-36), and
4 years in the past (month t-37 to month t-48). We used the average of these two homicide rates
to measure the pre-existing level of community violence.

As an alternative measure of change in violence, we calculated the percentage represented by
the recent change in homicide rates (A–B) relative to the pre-existing level of violence, as defined
above. This measure allowed us to classify person-months according to the change in violence
they recently experienced relative to the previously recorded level. We grouped person-months
into three categories: no change or decrease, increase of up to 50%, and increase of more than
50% relative to the pre-existing level of violence. All models simultaneously included measures of
a recent increase in homicide rates and previous, long-term violence levels. Because the correla-
tion between the level and change indicators is extremely low (<0.05), multicollinearity is not a
concern.

We used competing-risks Cox models to assess the impact of exposure to local violence on
women’s first union formation, which can either be a marriage or a cohabitation. Our outcome
of interest is measured by a three-category variable, that identifies whether a woman entered a
cohabitation, got married, or did not experience a first union formation in any month. Once
any of these events occurred for a respondent, any future person-months were excluded from
the analysis, because the woman was no longer “at risk” of experiencing the first transition. In
other words, our key dependent variable is right-censored. Cox models acknowledge that the
risk of transitioning to a marriage or cohabitation varies across the life course, while not assum-
ing any particular functional form to this variation (Allison, 2014). In competing-risks Cox
models, the hazard rate is the instantaneous risk of experiencing the event of interest in month
t, given that none of the other competing events has occurred (Cleves et al., 2008). In other
words, competing-risks Cox models estimate how covariates are associated to the risk of
transitioning to first marriage or cohabitation separately, or cause-specific hazard. Competing-
risks models were estimated for each type of event, marriage, and cohabitation, while censoring
women who entered a union of the opposite type at the time of the formation of such union.
We defined age 12 as the onset of risk of first union formation. Survey weights are used to ren-
der nationally representative estimates, and standard errors are clustered by municipality.

All models were stratified by education level. We followed the International Standard Clas-
sification of Education (ISCED) to classify women’s educational attainment and counted years
of education as grades approved since the start of primary school, which represents ISCED
level 1 (UNESCO Institute for Statistics, 2021). We classified women into three categories:
(a) less educated (6 years of education or less, equivalent to completed primary school or less),
(b) moderately educated (7–9 years of education, equivalent to some or completed lower sec-
ondary school) and (c) more educated (more than 9 years of education, equivalent to some
upper secondary school or more). We used this classification because men with 6 years of edu-
cation or less are overrepresented among homicide victims, and also constitute the primary pool
of potential partners for women with the same education level. Because 38% of respondents
were younger than 19 at the time of interview, and thus too young to have completed at least
1 year of tertiary education, having over 9 years of education is the most adequate marker of
higher SES in our sample. In addition, having completed lower secondary school represents the
end of compulsory education in Mexico, and further educational attainment is associated with
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a higher SES background (INEE, 2019). Table S1 shows a detailed description of equivalences
between ISCED levels and the education systems in Mexico and the United States.

Several strategies were applied to account for potential confounders. First, we controlled for
respondents’ birth cohort, cumulative number of live births, and indigenous language in all our
models. In models that pooled all education levels, we also controlled for education. Second, we
stratified all models by each of the 32 states and federal districts in Mexico. This means that our
models allowed for women in each state to have a unique “shape” in the hazard of experiencing a
union formation throughout the life course, known as the baseline hazard. This accounts for differ-
ences in women’s propensity to experience the transitions of interest across the life course that are
due to state-specific customary practices, legislation, or public infrastructure. For instance, we
would expect women who live in industrialized and liberal states to be more likely to enter a union
at an older age. In contrast, women in rural and conservative states would be more likely to marry
or cohabit at earlier ages. Our models also included a series of binary variables identifying four
municipality-level poverty and rurality categories as measured in 2000 (very low, low, high, and
very high).3 Municipalities are the smallest political units in Mexico and are similar to counties in
the United States. Poverty and rurality categories shift the baseline hazards up or down to capture
differences in the propensity to enter the first union across these groups of municipalities.

In addition, we introduced a series of municipality- and state-level time-varying socioeconomic
indicators, made available by the National Institute of Statistics and Geography (INEGI, 2017)
and the National Population Council (CONAPO, 2015). We lagged all time-varying covariates by
3 years so that they captured local conditions preceding recent increases in homicide rates, or poten-
tial confounders, rather than changes in local conditions driven by such spikes in violence, or medi-
ators. Municipality-level indicators captured trends in the socioeconomic, sex, and age structure of
the local population that preceded recent changes in homicide rates. These controls included popu-
lation size in thousands, sex ratio (number of men aged 15–39 per 1000 women aged 15–34), as well
as the percentages of local populations with no elementary school degree, with no electricity in their
residences, and earning less than two minimum wages. All municipal controls were available for
years when a Census or Population Count was conducted (2000, 2005, and 2010). Values for years
in-between were interpolated. Finally, we also controlled for domestic and international migration,
all of which were measured yearly at the state-level.4

In our Cox models, we included two versions of each of these lagged municipality- and state-
level time-varying controls: the original “level” form, and also a “change” version, resulting from
subtracting their value in two consecutive years.5 These change measures are important because
they capture whether sociodemographic measures such as poverty were increasing or decreasing
over a certain period. In contrast, the level variables capture whether local poverty (or any other
characteristic) was low or high at a particular point in time. Together, the stratification of baseline
hazards by state, the local poverty and rurality controls, and the time-varying local
sociodemographic and economic predictors accounted for potential confounders preceding recent
changes in homicide that might predict both spikes in violence and union formation patterns.

Potential causal mechanisms

We executed several types of exercises to assess the plausibility of some of the short-term causal
mechanisms discussed in the Section 2. First, we tested the relevance of male marriageability as
a causal mechanism using municipality-year data from the 2000 and 2010 Population Censuses
(Minnesota Population Center, 2020) and from administrative data based on marriage certifi-
cates for the same years (INEGI, 2020). Using municipality fixed effects models, we estimated
the association between homicide rates and the number of employed never married men aged
15–39 per never married women aged 15–34, which we used to measure male marriageability.
Second, we estimated separate municipality fixed effects models where the outcome was the
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local marriage rate for women aged 15–34 and the predictor of interest was employed men per
women. The unit of analysis was the municipality, and models were estimated separately for
less, moderately, and more educated populations. They all included year fixed effects and con-
trolled for sex ratios (number of men aged 15–39 per 1000 women aged 15–34), the percentage
of the population living in communities with <5000 people and the percentage with no elemen-
tary school degree in the municipality, as well as for net international and domestic migration
rates in the state.

To evaluate whether restricted social interaction due to fear of crime might be a plausible
causal mechanism linking violence to union formation, we used the 2011 National Survey of
Victimization and Perception of Public Safety (INEGI, 2011), a nationally representative survey
of adults in Mexico conducted in 2010. We estimated logistic regressions to evaluate whether
women who learn about homicides and gang activity occurred in their local area stopped visit-
ing family and friends due to fear of crime. Our models were restricted to women aged 15–34
and control for age and education. To assess heterogeneous responses by education level in
these individual-level data, we interacted the awareness of homicides and gang activity with a
categorical variable that identified whether women were less, moderately, or more educated.

RESULTS

Table 1 shows descriptive statistics at the person level for women in our dataset, focusing on
union formation transitions that occurred during the observed period and time-invariant
covariates. The first column shows that 10% of respondents transitioned to marriage and 13% of
respondents transitioned to cohabitation during the study period. This column also shows that
12% of respondents had attained 6 years of education or less at the time of interview, whereas
33% had between 7 and 9 years of education, and 55% had more than 9 years of education. Our
“less educated” category captures the most disadvantaged and plausibly the most vulnerable
group of women in our sample. Less educated women were distributed across areas of different
urbanization and poverty levels, with 46% living in urban and wealthy municipalities (69% for
the moderately educated), and 32% living in “high” or “very high” poverty and rurality areas
(15% for the moderately educated). About 83% of more educated women were concentrated in
urban and wealthy municipalities, and 8% were living in “high” or “very high” poverty and rural-
ity areas. About 71% of respondents belonged to cohorts born between 1986 and 1994.

Table 2 shows weighted descriptive statistics of the person-months data set used in our analy-
sis, focusing on time-varying covariates. Estimates in the first column include person-months
corresponding to all respondents. As expected, less-educated women were exposed to a slightly
higher, but very similar pre-existing homicide rate level (10 homicides per 100,000 people) than
the moderately and more educated (9 homicides per 100,000 people). While the less educated
experienced an increase in the local homicide rate trend during 36% of their person-months, the
more educated experienced such shock during 34% of their observed time. In terms of relative
change in violence, 20% of less-educated women, 18% of moderately educated, and 16% of the
more educated experienced a recent increase of more than 50% relative to the average pre-existing
homicide rate in years y-3 and y-4. Overall, the exposure to high levels and increasing trends of
homicide rates were very similar across education levels, which shows that local violence in
Mexico reached populations of very diverse SES backgrounds during the observed period.

Recent change in violence

Table 3 shows competing-risks Cox models where the outcome is either the hazard of entering a
first cohabitation or marriage for women of different educational attainments. Columns 2, 4,
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6, and 8 in Table 3 show competing-hazards Cox models where the outcome is the risk of enter-
ing a marriage and the predictor of interest is the recent absolute change in violence. According
to Model 4, a recent increase in violence was associated with a steep decrease in the hazard of
first marriage among less-educated women. Those who experienced a recent increase in local
violence experience an average reduction of 28% in their hazard of transitioning to marriage
(p < .05) as first union. In contrast, the associations between a recent increase in homicide rates
and marriage formation for moderately and more educated women were nonsignificant and
close to null in magnitude.

To formally test whether increasing violence has heterogeneous associations with marriage
formation by education level, we estimated a model that pooled all women and fully interacted
covariates by education6 (see Model 1, Table S2). The increasing violence hazard ratio for the
less educated was significantly different from that of the more educated (p < .05). We could not
discard that a recent increase in violence was similarly associated with marriage formation for
the less and moderately educated, because differences in their hazard ratios were not statistically
significant (see Model 1, Table S2). Nonetheless, these supplementary tests supported the con-
clusion that a recent spike in violence has heterogeneous implications for the timing of the first
marriage, which translated into delayed marriage formation for women of lower education but
not for the more educated.

TABLE 1 Descriptive statistics of women at risk of first union formation between May 2004 and May 2009 in
Mexico, 2009 National Survey of Demographic Dynamics

All Less educated
Moderately
educated More educated

Transition to first union formation

No transition 76.6 66.7 73.4 80.7

Cohabitation 13.1 21.9 16.8 9.0

Marriage 10.3 11.4 9.8 10.4

Women’s characteristics

Education

≤6 years 12.0 100.0 0.0 0.0

7–9 years 32.7 0.0 100.0 0.0

>9 years 55.3 0.0 0.0 100.0

Indigenous language 4.4 15.1 4.7 2.0

Birth cohort

1985 or earlier 29.3 35.3 17.7 34.9

1986–1990 37.8 33.3 29.0 44.0

1991–1995 32.9 31.4 53.3 21.2

Municipality-level characteristics

Local poverty and rurality index

Very low 73.8 46.2 69.3 82.5

Low 13.2 22.3 15.9 9.7

High 7.7 14.8 8.9 5.5

Very high 5.2 16.7 5.9 2.3

Respondents 33,292 3423 10,616 19,253

Note: “Less-educated women” comprise those who had completed elementary school or less (≤6 years). “Moderately educated women”
were those who had some or completed lower secondary school (7–9 years). “More educated women” comprise those with some upper
secondary school or more (>9 years).
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Columns 1, 3, 5, and 7 in Table 3 present competing-risks Cox models where the outcome is
the hazard of entering a cohabitation for women of different educational attainments. According
to these models, a recent increase in homicides had no statistically significant association with the
hazard of cohabitation for women of any education level. Because we did find statistically signifi-
cant associations with marriage formation for the less educated, in supplementary analyses we
formally compared the increasing violence hazard ratios in marriage and cohabitation models for
this group.7 We found that the marriage-cohabitation differences in increasing violence hazard
ratios are statistically significant for the less educated (p < .05) (see Table S3). These results fur-
ther supported the notion that recent increases in violence affect marriage formation, but not
cohabitation, among the less educated.

To test the robustness of our findings to the use of an alternative measure of change in violence,
Table 4 shows analogous competing-risks models that use the relative increase in violence as the
predictor of interest. Similar to results in Table 3, Model 4 in Table 4 shows that among less edu-
cated women, an increase of more than 50% relative to the pre-existing homicide rate reduced the
hazard of marriage by about 34% (p < .05), compared with those who experienced a decrease or no

TABLE 2 Descriptive statistics of person-months corresponding to women at risk of first union formation between
May 2004 and May 2009 in Mexico, time-varying covariates, 2009 National Survey of Demographic Dynamics

All Less educated Moderately educated More educated

Women’s characteristics

Cumulative live births

None 98.0 96.9 97.7 98.4

1 or more 2.0 3.1 2.3 1.6

Municipality-level violence

Recent absolute change in HR

Decrease or stable trend 65.2 64.4 64.7 65.7

Increase 34.8 35.6 35.3 34.3

Recent change relative to pre-existing HR

Decrease or no change 53.3 56.6 53.7 52.5

Increase of up to 50% 29.9 23.3 28.2 32.0

Increase of more than 50% 16.8 20.1 18.1 15.5

Pre-existing avg. homicide rate 8.9 9.6 8.8 8.8

Local sociodemographic characteristics (y-3)

Population in thousands 442.1 256.6 404.1 496.8

% No elementary school 23.5 35.1 25.4 20.3

% No electricity 2.6 5.1 2.8 1.9

% Rural 25.4 45.7 29.7 19.4

% Low wage 45.3 57.3 47.4 41.9

Unemployment rate 3.4 2.9 3.3 3.5

Net international migration rate �49.4 �62.3 �52.1 �45.6

Net domestic migration rate 1.1 �3.5 1.5 1.7

Men aged 15–39 per 1000 women aged 15–34 1177.7 1177.4 1186.2 1173.5

Person-months 1,700,603 161,986 495,029 1,043,588

Note: “Less educated women” comprise those who had completed elementary school or less (≤6 years). “Moderately educated women”
were those who had some or completed lower secondary school (7–9 years). “More educated women” comprise those with some upper
secondary school or more (>9 years).
Abbreviation: HR, homicide rate.
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change in local violence. Mirroring results in Table 3, a relative increase in violence did not have
statistically significant associations with the transition to first marriage for moderately and more
educated women, or with the transition to first cohabitation for women of any education level.

Pre-existing violence level

All models controlled for the average pre-existing homicide rate to account for heterogeneity
preceding violence spikes during the Mexican War on Drugs. We did not find statistically sig-
nificant associations between pre-existing homicide rates and the transition to first marriage for
any education group (see Tables 3 and 4). For the less educated, the pre-existing homicide rate
level had a very small but positive association with the hazard of transitioning to cohabitation
as a first union in Table 3 (HR = 1.012, p < .05) and Table 4 (HR = 1.011, p < .05). However,
after conducting a formal test of differences, we found no evidence that such association with
cohabitation varied across education groups (Model 2, Table S2).

Control variables

In both marriage and cohabitation models, and for all education groups, an increasing trend in
the net international migration rate 3 years in the past was associated with lower hazards of
union formation, net of local sex ratios, and socioeconomic characteristics, which is consistent
with previous studies (White & Potter, 2013). An increasing trend in the total municipality pop-
ulation was in turn associated with a lower risk of cohabitation as a first union for the less edu-
cated, and a lower risk of a direct transition to marriage for the moderately educated. An
increasing trend in the percentage of residents without elementary school was associated with
delayed first union formation—both marriage and cohabitation—for moderately and more edu-
cated women. These associations might reflect the response of these groups to potentially
reduced pools of marriageable partners in their communities.

Our results suggest that a recent spike in violence reduced the chance that less educated
women would have a direct transition to marriage. Overall, recent changes in violence were not
associated with the hazard of marriage for moderately and more educated women, regardless of
whether an absolute or relative measure of change was used. Pre-existing homicide rate levels
were not associated with the hazard of marriage for women of any education level. However,
we found evidence that in communities with a high pre-existing violence level women may have
a slightly higher risk of cohabiting as a type of first union.

TABLE 5 Municipality fixed effects models using change in local violence to predict the ratio of employed men per
women in Mexican municipalities, 2000–2010

Employed men per 1000 women

Less educated Moderately educated More educated

Homicide rate (per 1000) �110.137*** �48.947*** �45.938***

N (municipality-years) 4798 4664 4609

Note: *p < .05; **p < .01; ***p < .001. Data was obtained from the 2000 and 2010 Censuses and Vital Statistics made available by
INEGI (2020). “Employed men per women” is the number of never married employed men aged 15–39 per 1000 never married women
aged 15–34. Homicide rates are calculated per 1000 population. All models control for year fixed effects, sex ratios, and the percentage
population living in communities with <5000 people, and with no elementary school degree, as well as for net international and domestic
migration rates. Observations are weighted by municipality population size in 2000. Standard errors are clustered by municipality.
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Exploration of potential causal mechanisms

In supplementary analyses, we tested the plausibility of male marriageability as a causal path-
way by measuring it as the number of employed men per women. Table 5 shows results from
municipality fixed effects models where employed men per 1000 women are the outcome and
the homicide rate per 1000 people is the predictor of interest. An increase of 1 homicide per
1000 people between 2000 and 2010 was associated with about 110 fewer employed men per
1000 women for the less educated (p < .001). In turn, it was associated with only 49 and 46 fewer
employed men for moderately and more educated populations (p < .001), respectively. Table 6
shows municipality fixed effects models that test the second part of this potential causal path-
way and estimate the association between employed men per 1000 women and marriages per
1000 women. Whereas a decrease of employed men per 1000 women was associated with a
lower marriage rate for the less educated (p < .001), the association between employed men per
women and marriage was not statistically significant for moderately and more educated
populations. Models in Tables 5 and 6 were based on changes between 2000 and 2010, but it is
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F I GURE 4 Change in women’s probability of stopping visits to family or friends after learning about the
occurrence of homicides and gang activity in the local area, by educational attainment, 2011 National Survey of
Victimization and Perception of Public Safety. Note: *p < .05; **p < .01; ***p < .001. Bars show changes in the
predicted probabilities of having stopped visiting family or friends as a strategy to prevent crime victimization, after
learning about homicides (or gang activity) that occurred in the local area. Estimates were obtained from two separate
logistic regressions where the predictors of interest were either perception of homicides or perception of gang activity,
interacted by education level. Both models control for age and are restricted to women aged 18–34. Data from the 2011
National Survey of Victimization and Perception of Public Safety (INEGI, 2011) were collected in 2010.

TABLE 6 Municipality fixed effects models using the ratio of employed men per 1000 women to predict marriages
per 1000 women in Mexican municipalities, 2000–2010

Marriages per 1000 women

Less educated Moderately educated More educated

Employed men per 1000 women 0.020*** 0.003 0.001

N (municipality-years) 4798 4664 4609

Note: *p < .05; **p < .01; ***p < .001. Data was obtained from the 2000 and 2010 Censuses and Vital Statistics made available by
INEGI (2020). “Employed men per women” is the number of employed never married men aged 15–39 per 1000 never married women
aged 15–34. Marriage rates are calculated per 1000 never married women, and are restricted to ages 15-34. All models control for year
fixed effects, sex ratios, and the percentage population living in communities with <5000 people, and with no elementary school degree, as
well as for net international and domestic migration rates. Observations are weighted by municipality population size in 2000. Standard
errors are clustered by municipality.
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possible that any violence-driven delay in marriage could be partially overcome in the medium
or long term. Therefore, these estimates are conservative and likely represent lower bounds.
Nonetheless, they are consistent with a scenario in which increasing violence brings about losses
in marriageability for disadvantaged men, and such losses lead to reduced marriage rates for
disadvantaged women.

In a second set of supplementary analyses, we evaluated the potential role of fear of victimi-
zation. Figure 4 shows changes in the predicted probability of stopping visits to family or fri-
ends after learning about the occurrence of homicides or gang activity in the local area for less,
moderately, and more educated women. These estimates were produced in two separate logistic
regressions where each of the criminal activity indicators was interacted by education. Com-
pared with moderately and more educated women, the less educated were about twice more
likely to stop seeing family and friends due to fear of victimization after learning about homi-
cides and gang activity in their local area. The associations between crime and social behavior
were statistically significant within all education groups (p < .001), and the differences in the
associations for moderately and more educated women relative to the less educated were statis-
tically significant as well (p < .05) (stars not shown in graph). These findings suggest that a
reduction in social interactions due to fear of victimization is another plausible pathway linking
increasing local violence to delayed union formation, and that such a pathway would be again
more relevant for less educated women.

DISCUSSION

Despite the widespread prevalence of criminal violence across multiple world regions, and the fact
that homicide has been declared a global public health problem (UNODC, 2013), there is scarce the-
oretical and empirical work on how exposure to local violence may impact key life course transitions,
such as the first union formation. The scant existing evidence, based on partially comparable events,
such as war, armed conflict, and natural disasters, has rendered mixed findings about whether life-
threatening disruptions to social contexts may accelerate or delay union formation (Cohan &
Cole, 2002; Hamamatsu et al., 2014; Neal et al., 2016; Shemyakina, 2013; Staveteig, 2011).

This study assessed the association between recent increases in local violence and the timing
and nature of women’s first union formation, including the competing probabilities that first
unions were marriages or cohabitations. We used the case of the War on Drugs in Mexico, a
militarized approach to drug enforcement that began in December 2006, which dramatically
increased homicide rates in the country after more than a decade of consistent decline. As a
consequence, and in contrast to other national contexts in which violence is often circumscribed
to impoverished neighborhoods, populations of all education levels experienced increasing local
homicide rates in Mexico during the observed period. For this reason, this country offers a very
useful case to test for and identify heterogeneous implications of community violence across
women of different education levels.

Our results suggest that local violence was strongly associated with the union formation
transitions of less educated women. For these women, a recent increase in the local homicide
rate was associated with a lower risk of getting married directly, as a first union transition. In
contrast, we found that neither increasing nor pre-existing levels of violence were associated
with the timing of marriage among more educated women. This is consistent with disadvan-
taged women being the most vulnerable to the social and economic consequences of local
violence.

We explored potential causal mechanisms linking recently increasing violence to union for-
mation patterns. In the short term, we expected an increase in violence to reduce male marriage-
ability by increasing male unemployment and risk of criminal involvement. In supplementary
analyses, we found support for the hypothesis that a recent spike in violence rapidly deteriorates
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local marriage markets for less educated women. Our findings showed that an increase in vio-
lence was associated with a reduction in the number of employed men per women at the munici-
pality level, and that a decrease in employed men per women was associated with lower
marriage rates. According to our analyses, this pathway was primarily relevant for less educated
populations. This is consistent with previous evidence of negative economic consequences of
violence in the context of the MWD (Ajzenman et al., 2015; Cabral et al., 2016). These findings
suggest that an increase in local violence hurts the marriageability of disadvantaged young
men, which may increase the barriers to marriage for less educated young women.

In the short term, we also expected spikes in violence to induce psychological responses such
as fear of victimization and anxiety, which may affect the quantity of social interactions and the
quality of romantic relationships. Our supplementary analyses showed that women in Mexico
were more likely to drastically reduce their social interactions after learning about homicides or
gang activity that occurred in their local area, and this behavioral response was the largest
among the less educated. This is consistent with previous studies showing that poor and less
educated individuals feel more vulnerable to crime victimization, possibly because they have
fewer resources to afford protective measures (Hicks & Brown, 2013). Restricting social interac-
tions may hinder women’s ability to meet a potential marriage partner, and to participate in the
courtship process or to consolidate a romantic relationship that may lead to marriage. Further-
more, the social processes leading to marriage and the marriage ceremony itself require a broad
array of social contact and relations with networks much broader than the romantic dyad.
Therefore, reduced social interactions due to fear of victimization could be another plausible
pathway linking increasing violence to delayed marriage formation among disadvantaged
women. Although conducting a formal mediation analysis to test these hypothesized causal
mechanisms is beyond the scope of this article, we believe that these supplementary analyses
offer valuable insights into potential reasons why union formation patterns could be disrupted
after a spike in violence.

Our findings suggest that recent surges in homicide rates were not associated with changes
in first cohabitation for less-educated women, which indicates that they did not immediately
enter informal unions as a response to violence-related delays in marriage formation. We found
evidence suggesting that long-term exposure to high levels of violence (3–4 years ago) was asso-
ciated with a slightly higher risk of entering a cohabitation among less educated women. How-
ever, we were unable to reject the null hypothesis that other education groups were similarly
affected.

Our study faces several limitations. Although our analyses incorporate multiple strategies to
account for potential confounders, such as controlling for individual characteristics and trends
in local sociodemographic conditions, our results should be interpreted as associations and not
as causal effects. Furthermore, our analytical strategy is primarily designed to assess short-term
responses to spikes in violence and is based on a relatively brief observation window surround-
ing the onset of the MWD. Although associations with long-term violence levels are explored,
long-term homicide rates in our data primarily reflect violence occurred before the law enforce-
ment change in 2006. To the extent that such violence was qualitatively different from post-
2006 violence, the associations between long-term violence and union formation in our analyses
may not necessarily reflect what would happen after multiple years of sustained violence follow-
ing the onset of the MWD, a policy that continues to this day. Longer data series are needed to
evaluate long-term associations between local violence and union formation in Mexico through-
out the most recent decade.

Future studies should also analyze whether the delay in marriage formation identified in our
analysis is temporary, and whether it leads to initiating childbearing within a cohabiting union or
as a single parent instead. To the extent that violence disrupts first union formation patterns and
the family structures where children are born and raised, it is likely to contribute to the inter-
generational transmission and accumulation of disadvantage in Mexico. Marriage is associated
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with greater family stability and better health and economic outcomes for women and children,
compared with cohabitation and single motherhood (Brown, 2010; Schmeer, 2013). Even though
at least part of this association may be explained by selectivity in terms of SES or attitudes, mari-
tal unions pose greater costs of dissolution compared with cohabitations, which likely promotes
greater stability. In turn, family stability is linked to desirable outcomes for children
(Cavanagh & Fomby, 2019). By hindering marriage transitions for less-educated women, local
violence may reinforce and reproduce patterns of inequality in communities affected by criminal
violence.

The findings and theoretical framework developed in this study may also help us under-
stand how family structures change when there are spikes in criminal violence in other
national contexts. The Americas have suffered from a persistently high homicide rate since
the early 1990s, and represent the most violent region in the world, well above conflict-ridden
areas such as Africa (UNODC, 2019). Countries like Colombia, Brazil, El Salvador,
Honduras, and Venezuela have experienced high levels and dramatic increases in homicide
rates in the last three decades that are similar or greater than those seen in Mexico. Violence
in the Americas, as is also the case in Mexico, is substantially driven by organized crime, and
both victimization and perpetration are heavily concentrated among disadvantaged young
men. To the extent that this type of local violence reduces the probability that women will
directly transition to marriage as a first union, this homicide epidemic might be an over-
looked factor contributing to changing marriage patterns in Latin America, which have been
extensively documented elsewhere (Lesthaeghe & Esteve, 2016).

Beyond contemporary Latin America, the findings in this study may also help scholars
make sense of the potential implications for marriage markets and union formation in con-
texts and time periods that have witnessed sudden spikes in criminal violence. Eastern
Europe after the collapse of the Soviet Union, or the United States during the crack epi-
demic are both examples of drastically increasing homicide rates owing to sudden shifts in
economic and political structures (Stamatel, 2009), and in the organization of illicit drug-
markets (Blumstein et al., 2000), correspondingly. Given their potential to hinder marriage
formation among disadvantaged women, fluctuations in violent crime may have contrib-
uted to shape union transitions in regions and historical contexts that have suffered from
drastic upsurges in homicide rates and other types of violence. Nonetheless, further
research is needed to improve our understanding of the consequences that violence may
have on family formation, life course trajectories, and the intergenerational transmission of
disadvantage across the globe.
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ENDNOTES
1 Encuesta Nacional de la Din�amica Demogr�afica.
2 Encuesta Nacional de la Din�amica Demogr�afica.
3 We created four local poverty and rurality categories, based on quartiles from an index. The index was constructed
using the first factor in a principal component analysis of a series of socioeconomic indicators measured in 2000:
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percentages of illiterate population; population without elementary school; employed population earning less than
twice the minimum wage; inhabitants living in households without drain network, without plumbing, without electric-
ity, with dirt floor, with overcrowding; and population living in localities with fewer than 5000 inhabitants.

4 The value of municipality- and state-level controls is the same for all the months in one calendar year, because these
values (observed and interpolated) were only available on a yearly basis.

5 For instance, for the percentage of illiterate population, the “level” version would capture the percentage of illiterate
residents in the municipality in any given year, whereas the “change” version would result from subtracting the per-
centage in the previous year from the percentage in the current year.

6 Because it is equivalent to estimating separate models for each education group, a fully interacted model allows for
the association between every covariate and union formation to vary according to women’s education level. Fully
interacted models provide a substantially superior fit to the data compared to pooled models in which only violence
measures are interacted by education, as indicated by AIC and BIC.

7 We estimated parametric versions of regressions for the less educated in Table 3 using an exponential distribution for
the baseline hazard, because Cox models do not allow us to test differences in coefficients across models. Cox models
are preferable over parametric models because they do not assume a particular functional form for the baseline hazard
(Allison, 2014), but parametric models are useful for supplementary analyses such as this one. The parametric models
produced hazard ratios that were very close to those from our Cox models for less educated women.
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