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A B S T R A C T

We know little about determinants of violence and drug use in Mexican northern cities, places considered to be
at high risk for alcohol, drug use, and violence, including crimes and homicides.
Methods: Data are from the US-Mexico Study on Alcohol and Related Conditions (2011–2013), a survey of
respondents living in the border metropolitan areas of Nuevo Laredo (n= 828) and Reynosa and Matamoros
(n=821) and in the non-border metropolitan area of Monterrey (n= 811). Associations between violence
(interpersonal, direct community [such as physical attack] and indirect community violence [such as heard
gunshots]), drug related activities and neighborhood insecurity with alcohol use disorders (AUD), drug misuse
(illicit and out of prescription) and area-level disadvantage (ALD) were estimated with multilevel logistic
models, controlling for covariates.
Results: Substance use was generally related to violence regardless of ALD in these northern cities in Mexico
(statistically significant odds ratios range: 0.68–4.24). AUD was associated with 3 forms of violence and also
with drug-related activities, but not with neighborhood insecurity. Both illicit drug use and misuse prescription
medicines seem to act in unison and were related only to indirect community violence and drug related activ-
ities. ALD in these cities was associated with physical violence and neighborhood insecurity. An inverse re-
lationship between illicit drug use and neighborhood insecurity was an unexpected finding.
Conclusions: AUD and drug use were associated with violence and drug involvement regardless of ALD.
Neighborhood insecurity depended mainly on ALD and to an inverse relationship with illicit drug use that needs
further study.

1. Introduction

The Mexican border cities with the United States have been con-
sidered places of high risk for alcohol, drug use (Rojas et al., 2009) and
violence, including crimes and homicides (Calderón et al., 2018;
Kilburn et al., 2013). Results from the U.S.-Mexico Study on Alcohol
and Related Conditions (UMSARC) (Cherpitel et al., 2015) have shown
high rates of comorbid alcohol and drug use in Mexican border cities of
Nuevo Laredo and Reynosa/Matamoros and in the non-border city of
Monterrey (Borges et al., 2015). High rates of both illicit and misuse
prescription drug use (Borges et al., 2018) and a strong association of
interpersonal violence with hazardous drinking (Lown et al., 2017)
have been reported. A key factor in understanding the high prevalence
of alcohol use disorders among men in these cities was an index of
urban marginalization that encompasses ten indicators of social

disadvantage (Orozco et al., 2017).
The association of substance use with violence is complex and

probably reciprocal. On the one hand, violence may cause further
substance use and substance use disorders (Lown et al., 2017) or, on the
other hand, substance use and disorders of use can lead to acts of vio-
lence (Fagan, 1993; Pridemore, 2016). A key factor associated with
both violence and substance use is the presence of social inequalities
(Karriker-Jaffe, 2011). Much of prior research in this area comes from
the United States, but studies from low-middle income countries, such
as Mexico, with high rates of violence (as judged for example by ho-
micide rates) can be particularly informative. The present study utilizes
data from the UMSARC to examine if violence outcomes are influenced
by substance abuse (illicit and off prescription drug misuse and alcohol
use disorders) and a measure of social disadvantage or inequality, the
area level disadvantage (ALD). Our hypothesis is that, for Mexican
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border and non-border cities, the prevalence of substance use will be
related to violence (interpersonal and community violence), drug re-
lated activities and insecurity, regardless of ALD.

2. Methods

2.1. Participants

The UMSARC is a cross-sectional survey that interviewed randomly
selected respondents from 2011 to 2013 in metropolitan areas on both
sides of the US-Mexico border and has been described previously
(Cherpitel et al., 2015). Briefly, household face-to-face interviews of
about 45min in length were conducted. Eight households per primary
sampling unit (PSU) were randomly selected, with eligible residents
defined as those aged 18–65. In Mexico we surveyed respondents living
in the respective border metropolitan areas of Nuevo Laredo (n=828)
and Reynosa and Matamoros (n=821) and in the non-border

metropolitan area of Monterrey (n=811), reflecting a combined co-
operation rate of 71.4% (63.3% response rate).

2.2. Weights and variables

We used weights developed for the UMSARC as described pre-
viously and all bivariate analyses reflect the multistage clustered sam-
pling design (Borges et al., 2015). We further adjusted those weights for
use in multilevel models (Carle, 2009; Rabe-Hesketh and Skrondal,
2006).

2.3. Substance use variables

Drug use in the past 12 months was assessed with items adapted
from the Mexican National Addiction Survey 2008 (Consejo Nacional
contra las Adicciones et al., 2009). Illicit drugs (IDU) included mar-
ijuana, cocaine or crack, heroin or opium, methamphetamines,

Table 1
Twelve-month exposure to interpersonal physical violence, community violence, drug related violence and neighborhood insecurity, by northern area. Mexican
sample of the UMSARC.(2011–2013)

Monterrey (n= 811) Nuevo Laredo (n= 828) Reynosa / Matamoros (n= 821) Total (n= 2460)† Test

Variable % % % % χ2
2 / F p

Interpersonal physical violencea 2.3 5.3 1.6 3.1 21.1 ***
Direct exposure to community violence
Theft or break-in to your home 9.1 18.5 5.9 11.2 71.8 ***
Theft or break-in to your car 11.8 23.2 3.5 12.8 143.0 ***
Mugging where you were robbed 11.9 7.5 3.8 7.7 37.6 ***
Physical attack where you were not robbed 3.8 3.9 3.3 3.7 0.6
Racist attack (either verbal or physical) 3.4 5.5 1.9 3.6 16.2 *
Any direct community violence 24.4 38.5 12.5 25.2 147.3 ***
Number of direct exposures (mean)d 0.4 0.6 0.2 0.4 47.0 ***

Indirect exposure to community violence
Heard gun shotsa 77.9 82.7 66.9 75.9 58.9 ***
Seen somebody arresteda 30.6 32.2 17.0 26.6 58.9 ***
Seen drug dealsc 15.8 24.4 28.7 23.0 39.6 ***
Seen someone beaten upb 27.7 17.5 15.2 20.1 44.9 ***
Seen somebody get stabbeda 3.2 1.8 2.5 2.5 3.1
Seen somebody get shota 2.4 1.9 3.3 2.5 3.1
Seen someone pull a gun on another personb 8.0 9.8 6.1 8.0 7.6
Seen violence related to drugs or gangsc 31.3 21.2 11.9 21.4 91.0 ***
Any indirect community violencea 82.4 85.2 72.7 80.1 44.4 ***
Number of indirect exposures (mean)e 2.0 1.9 1.5 1.8 10.4 ***

Drug subscale
Was approached to sell him/her an illegal drugc 3.2 4.2 2.7 3.4 3.0
Seen drug dealsc 15.8 24.4 28.7 23.0 39.6 ***
Seen violence related to drugs or gangsc 31.3 21.2 11.9 21.4 91.0 ***
Any drug subscalea 36.0 31.7 33.8 33.8 3.4

Neighborhood insecurity
Feeling unsafe walking alone during the daytimea 18.8 22.6 12.5 18.0 28.9 **
Feeling unsafe walking alone during after dark 61.4 59.4 44.1 54.9 59.2 ***
Any 61.7 59.5 44.3 55.1 59.6 ***

Substance use
Any illicit drug use (IDU)f 1.5 4.3 2.4 2.7 12.4 **
Any prescription drug misuse (PDM)g 1.5 3.4 3.2 2.7 6.7
DSM-5 Alcohol use disorder (AUD)h 9.3 7.8 4.1 7.1 17.7 ***

Area-level disadvantage (mean)i −0.7 −0.5 −0.6 −0.6 5.5 **

*p < .05; ** p < .01; *** p< .001.
† One person in Nuevo Laredo did not respond any of the questions.
a One missing value.
b Two missing values.
c Three missing values.
d Range [0..5], means and F-tests are reported in row.
e Range [0..8], means and F-tests are reported in row.
f Illicit drugs are 1) marijuana, 2) cocaine/crack, 3) heroin/opium, 4) methamphetamines, 5) hallucinogens and 6) other recreational drugs.
g Use of prescription drugs that were not prescribed for R or that was not taken as prescribed. Prescription drugs are 1) pain relievers, 2) sedatives, 3) stimulants

and 4) other prescription drugs.
h Two or more DSM-5 AUD symptoms.
i Measured on a continuous scale on which negative values represent a lesser degree of disadvantage and positive values a greater degree, means and F-tests are

reported in row.
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hallucinogens and other recreational drugs. Prescription drugs misuse
(PDM) (i.e. that were not prescribed for the respondent or that were not
taken as prescribed) included pain relievers, sedatives, stimulants and
other prescription medicines (Borges et al., 2018).

Alcohol use disorder (AUD) was defined according to the DSM-5
(American Psychiatric Association, 2013), using a version of the Com-
posite International Diagnostic Interview (CIDI) (World Health
Organization, 1999). Participants with two or more symptoms in the
previous 12 months were classified as having symptoms consistent with
a clinical diagnosis of AUD (NIAAA, 2013; Orozco et al., 2017).

2.4. Area-level disadvantage

The area-level disadvantage (ALD) is a summary measure of ten
indicators from the 2010 Mexican Census related to urban deprivation,
representing lack of access to four essential life domains: education,
health services, adequate housing and basic appliances. It is a measure
of disadvantage for 302 neighborhoods that represents relative dis-
parities that exist between urban neighborhoods within cities and be-
tween urban zones. ALD is measured on a continuous scale on which
negative values represent a lesser degree of marginalization and posi-
tive values a greater degree. It was first calculated by the Mexican
Population Council about 20 years ago using the principal component
analysis approach on the standardized indicators, and since them ex-
tensively used in health research (Orozco et al., 2017; Colchero et al.,
2014; Urquieta et al., 2006; CONAPO, 2012).

2.5. Violence, drug related activities and insecurity

As defined before on a prior report from our group (Lown et al.,
2017), two measures of violence were used: interpersonal physical
violence (Straus, 1990) and direct and indirect exposure to community
violence. (Martinez and Richters, 1993; Richters and Martinez, 1993).
These are two separate (and sometimes overlapping) constructs. The
interpersonal violence measure is widely used and provides compar-
ability with previous studies. The measurement of community violence
provides new and unique data to better understand the impact of vio-
lence in a surrounding community.

Interpersonal violence is adult physical assault in the past year.
Direct community violence assessed whether you personally have been
a victim of a list crimes in your neighborhood in the last 12 months.
Indirect exposure to violence included incidents that were “seen or
heard around your neighborhood” in the past 12 months. We created a
“drug-related activity subscale” that included the 3 items on drugs.
Finally, neighborhood insecurity included “Feeling unsafe walking
alone during the daytime” and “Feeling unsafe walking alone during
after dark” (see Table 1 for the full list and prevalence of items).

2.6. Analyses

Data from the UMSARC was combined (nested) within data on ALD
at the PSU (neighborhood) level obtained from the Mexican National
Council on Population. Therefore, associations between violence, drug
related activities and insecurity with AUD, drug use and ALD were es-
timated with multilevel logistic regression analysis with random in-
tercepts (Rabe-Hesketh and Skrondal, 2005). This technique models the
dichotomous outcome (for example, any interpersonal physical vio-
lence), considering the effect of grouping among the observations and
the magnitude of the independent variables (Zheng and Rabe-Hesketh,
2007), as well as the presence of covariates (Diez-Roux, 2000). The
analysis was carried out using observations with valid information for
all variables, using Stata version 13.1 (Stata Corp, 2014). The multilevel
models were fitted with the GLLAMM module (Rabe-Hesketh et al.,
2011). The standard errors (SE) of the coefficients were calculated with
the robust method, as conventional methods (based on the model) are
not appropriate for weighted surveys (Rabe-Hesketh and Skrondal,

2012).
We fitted a full model, without interaction terms, to study si-

multaneously all 4 exposures of interest: Area-level disadvantage
(ALD); Any illicit drug use (IDU); Any prescription drug misuse (PDM)
and DSM-5 Alcohol use disorder (AUD) on violence, drug related ac-
tivities and insecurity. The model also included a set of control vari-
ables (sex, age (continuous), education (at least college vs. other), oc-
cupation (unemployed and other vs. employed), born in surveyed city
(yes vs. no), financial strain (continuous index) and area (Nuevo Laredo
and Matamoros/Reynosa vs. Monterrey).

2.7. Ethical approval

All persons surveyed gave written consent to participate in the
study. The survey procedures, informed consent process and ques-
tionnaire were approved by the ethics committee of the National
Institute of Psychiatry Ramon de la Fuente Muñiz, Mexico City.

3. Results

Interpersonal violence (3.1% 12-month prevalence for the total
sample), direct community violence (25.2%), indirect community vio-
lence (80.1%), drug related activities (33.8%) and neighborhood in-
security (55.1%) was very commonly reported in these cities (Table 1).
While all measures of violence were more frequently reported in Nuevo
Laredo, the drug subscale and insecurity were more often reported in
Monterrey. The 12-month prevalence of illicit drug use was larger in
Nuevo Laredo, but AUD was more often reported in Monterrey. ALD
was lower (meaning fewer with social-disadvantage) in Monterrey,
with increasing ALD in Matamoros/Reynosa and finally Nuevo Laredo.

Table 2 presents multilevel models adjusted for the associations of
area-level disadvantage and past-year substance use as predictors of:
twelve-month interpersonal physical violence, direct and indirect
community violence, drug related activities and neighborhood in-
security. Our measure of social disadvantage was significantly asso-
ciated with both interpersonal physical violence and neighborhood
insecurity, even when controlling for substance use variables in the
model. Illicit drug use was related to increases in indirect community
violence and drug related activities, and, surprisingly, to a decrease in
neighborhood insecurity. Prescription drug misuse increased the pre-
sence of indirect community violence and drug related activities. Fi-
nally, AUD was strongly and significantly associated with 4 out of 5
outcomes: AUD increased the presence of interpersonal physical vio-
lence, direct and indirect community violence and drug related activ-
ities.

4. Discussion

In summary, substance use was, for the most part, related to vio-
lence regardless of social disparities in these northern cities of Mexico.
We found differences on the role of 3 types of substances on 5 out-
comes. AUD was related to all forms of violence and also to drug-related
activities, but not to neighborhood insecurity. Both illicit drug use and
misuse of prescription medicines seems to act in unison and were re-
lated only to indirect community violence and drug related activities.
ALD in these cities were only related to physical violence and neigh-
borhood insecurity. The inverse relationship between illicit drug use
and neighborhood insecurity was an unexpected finding.

These basic findings should be viewed in the light of study’s lim-
itations. First, while we found suggestive cross sectional associations,
further research would be needed to determine whether these are
causal relationships. While our study design guarantees the re-
presentativeness of the respondents within cities, those cities are not
necessarily representative of other border and non-border northern ci-
ties in Mexico. Finally, drug use and criminal violence are illicit be-
haviors likely to be underreported, especially in an area that has
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recently suffered from much violence.
In spite of these limitations, our study shows that over and above

ALD, AUD and drug misuse (both illicit and out of prescription) are
significantly and strongly related to violence and drug activities in 3
northern cities of Mexico. These results are in line with prior research
showing the paradigmatic role that alcohol use disorders have on
community and interpersonal violence, a role that is well beyond
measures of socio-economic status (Karriker-Jaffe, 2011; Treno et al.,
2008) and homicides (Pridemore, 2016). Drug use, on the other hand
may lead to violence that goes beyond physiological influences and
includes social systemic factors related to the trafficking of illicit drugs
(Fagan, 1993). Findings from the present study are consistent with drug
trafficking and cartel activities, which are well known to have led to
violence, crimes and homicides in this area of the country (Calderón
et al., 2018).

ALD were related to neighborhood insecurity, which in turn may
impact other health conditions, as also reported elsewhere (Ross and
Mirowsky, 2001; Luo et al., 2014).

The results pointing to neighborhood insecurity being inversely
related to illicit drug use were unexpected and need further study. This
finding may be due to the use of a neighborhood insecurity measure
limited to the subjective feelings of security while walking alone. A
broader measure that assesses feeling secure while driving, shopping,
etc., may result in different results. Also, it is possible that more
wealthy people obtain drugs in unsafe neighborhoods but consume
them in a safer place, which could give rise to this inverse association.
In a review of studies on the influence of neighborhoods on drug use, it
was reported that some studies described the protective influence of
affluent neighborhoods but sometimes also risks for increasing drug

use, which may depend on the specific drug and age groups (Karriker-
Jaffe, 2011). Finally, self-reported insecurity could be biased as young
males using drugs are unlikely to feel threatened and may report more
feelings of security. More research is clearly needed here.

Violence, insecurity, poverty and substance use produces mutual
effects on each other (Begle et al., 2011), leading to an escalating vi-
cious cycle. Our results show that reducing alcohol and drug use and
disorders, together with measures to support social equality may help to
ameliorate the heavy burden of violence in some cities in northern
Mexico.
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