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ORIGINAL ARTICLE

Volatile Substance Misuse in Mexico: Correlates and Trends
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This paper analyzes volatile substance misuse in Mex-
ico since the 1980s. Data were collected from national
household and school surveys, epidemiological surveil-
lance systems, and studies among special populations.
Volatile substance misuse begins at 12–14 years. Preva-
lence is approximately 1% in the general population,
7% among high school students, and higher for street
children. Toluene is the main solvent used, but pref-
erences vary within population groups. Volatile sub-
stance misuse has increased among youngsters that live
in families and attend school. Marijuana and volatile
substances are now the drugs of choice among Mexican
female high school students. The study’s limitations are
noted.

Keywords inhalants, solvents, toluene, epidemiology, Mexico,
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INTRODUCTION

Mexico is a highly populated country with more than 110
million inhabitants. Among them, 76.9% live in urban ar-
eas, 23.1% in rural communities, and approximately 51
million are under 25 years of age INEGI [Instituto Na-
cional de Estadı́stica y Geografı́a], 2010). Volatile sub-
stance misuse (VSM) has been documented in Mexico
since the 1960s, with systematic epidemiological research
beginning in 1973. The first national household survey
on addictions was conducted in 1988 and epidemiologi-
cal surveillance systems have operated since 1986. In ad-
dition, qualitative research has been conducted to study
the significance and magnitude of VSM in special popula-
tions. The aim of this study is to provide a comprehensive

Both Silvia L. Cruz and Joge A. Villatoro contributed equally to this work.
1The reader is asked to consider that concepts and processes such as “risk” and “protective” factors are often noted in the literature, without
adequately delineating their dimensions (linear, nonlinear), their “demands,” the critical necessary conditions (endogenously as well as exogenously,
micro to macro levels) which are necessary for them to operate (begin, continue, become anchored and integrate, change as de facto realities change,
cease, etc.) or not to operate and whether their underpinnings are theory driven, empirically based, individual and/or systemic stakeholder bound,
historically bound, based upon “principles of faith,” or what. This is necessary to clarify, if possible, if these terms are not to remain as yet additional
shibboleths in a field of many stereotypes. Editor’s note.
Address correspondence to Silvia L. Cruz, Departamento de Farmacobiologı́a, Cinvestav, México, D.F. México; E-mail: slcruz@cinvestav.mx.

description of correlates and trends associated with VSM
in Mexico based on some of the available epidemiological
data.

METHOD

Data were gathered through regular household surveys of
the general population, school surveys and studies among
special populations, as well as continuous epidemiolog-
ical monitoring systems. Household surveys allow for
estimates and analysis of cohorts derived from cumula-
tive incidence. School surveys allow for in-depth anal-
ysis of some variables, as they include larger samples
of youth populations where the problem is concentrated.
Studies among special populations complement general
population household surveys and school surveys because
a considerable proportion of youth drop out after ele-
mentary school and some marginalized groups are hard
to reach. All surveys reviewed in this paper are cross
sectional.

The instruments used in the various surveys reviewed
were derived from a World Health Organization (WHO)
project that aimed to increase comparability on drug use
research, in which the Instituto Nacional de Psiquiatrı́a
(INP, Mexico) participated (Hughes et al., 1980). The de-
veloped guides were later updated by the National In-
stitute on Drug Abuse (WHO, 2000). Additional ques-
tions also were added that resulted from special studies
investigating substance use risk and protective factors1

(Medina-Mora, Cravioto, Ortı́z, Kuri, & Villatoro, 2003).
The INP ethics committee approved the protocols and
care was taken to avoid informants being identified in the
databases.
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National Household Surveys on Addiction
Five national household surveys on addiction have been
conducted among people 12–65 years old: in 1988
(n = 12,581), 1993 (n = 18,737), 1998 (n = 9,600),
2002 (n = 11,252), and 2008 (n = 51,227). The response
rate was under 76% in all cases. The first three surveys
included only urban populations (areas with more than
2,500 inhabitants), while the last two incorporated rural
communities. The sample design was multistage and strat-
ified. Validated questionnaires sharing the same core ques-
tions in all surveys were used (Secretarı́a de Salud, Con-
sejo Nacional contra las Adicciones, Instituto Nacional
de Psiquiatrı́a Ramon de la Fuente, & Instituto Nacional
de Salud Publica, 2009). Informed consent was obtained
from all persons in the sample through a written form let-
ter to all persons interviewed. A signed consent form was
obtained from minors (i.e., under 18 years of age) and their
parents.

School Surveys
Twelve surveys have been conducted in public and private
schools in Mexico City and the surrounding metropoli-
tan area between 1976 and 2009. Random samples
(n = 2,000–3,500 for surveys conducted from 1976 to
1991; n = 10,000–12,000 for those conducted after 1991)
were selected from the Mexican Board of Education reg-
isters, including high schools (grades 7–12) and techni-
cal schools. The sample design was stratified (by county),
with two stages (by school) and clustered (by groups).
Validated questionnaires, with standard questions across
all surveys, were used (Medina-Mora, Gómez-Mont, &
Campillo, 1981; Villatoro et al., 2009).

Information Reporting System on Drugs (IRSD)
This system relies on two, 30-day cross-sectional eval-
uations (in June and November) that have been con-
ducted since 1986 among drug users admitted to 44 health
and justice institutions in metropolitan Mexico City. Par-
ticipating facilities and institutions include emergency
rooms, drug user treatment centers, psychiatric wards, the
Red Cross, and correctional facilities (Ortiz, Martinez,
Meza, 2009; Grupo Interinstitucional para el desarrollo
del Sistema de Reporte de Información en Drogas, 2009;
Ortiz, Romano, & Soriano, 1989).

RESULTS

Volatile Substances Misused and Exposure Methods
Solvents, paint thinner, and glues are the products most
frequently misused by the general population, students,
and special populations. Use of “activo,” a toluene-
enriched formulation distributed by drug dealers, is com-
mon in Mexico. Activo, which is sometimes almost pure
toluene, is considered by users to be less harmful and
to produce milder hangovers than other solvents (Lara,
Medina-Mora, Romero, & Domı́nguez, 1998). Users
commonly soak a rag with a solvent or pour glue into
small plastic bottles or bags to facilitate inhaling the va-
pors through the mouth and nose. The soaked rag is called
“mona,” and the related verb “monear” is used synony-
mously with volatile substance intoxication. Children also
are reported to dampen their sleeves with thinner, thus
making it easy to inhale the fumes by holding their sleeves
close to their nose and mouth (Gutiérrez & Vega, 1995).

VSM in the General Population
According to the National Household Surveys, less than
1% of the general population has ever misused volatile
substances, with consistently higher levels of use among
males. First use of volatile substances usually occurs at an
early age. Table 1 shows trends during the past 20 years.
The prevalence in the general urban population has re-
mained stable with a slight decrease in the number of male
users and a significant increase in female users. Thus, in
1988, only 5.2% of users were females, while 14.4% were
female in 2008 (Secretarı́a de Salud et al., 2009).

VSM Among High School Students
In 1976, school surveys documented that high school stu-
dents were most likely to misuse, in order of frequency, al-
cohol, tobacco, volatile substances, and marijuana. “Ever
use” of volatile substances among students increased in
1978 and remained relatively stable until 1997, when drug
preferences shifted to cocaine and marijuana. In 2006,
volatile substances were the second choice among mis-
used substances (prevalence: 6.7%) (Figure 1a). Past year
VSM among females increased in 2006 to levels similar
to those in males, with a prevalence (4.1%) like that of
marijuana (4%) (Figure 1b) (Villatoro et al., 2009). Pre-
liminary data from the 2009 school survey indicate that
VSM continues to increase in both genders.

TABLE 1. National trends of volatile substance misuse among urban population from 12 to 65 years old in Mexico (frequency and
percentage of total population)

1988 1998 2008

N % N % N %

Males 259,635 1.5 350,331 1.7 425,666 1.5
Females 14,352 0.1 30,883 0.1 71,886 0.2
Total 273,987 0.76 381,214 0.8 497,552 0.8
Age of first use <17 years 171,352 62.5 294,974 77.4 323,240 63.3
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FIGURE 1. Trends in volatile substance misuse among high school students in Mexico City. (a) Ever use in the total sample. (b) Past year
use in males and females (♂ = male, ♀ = female).

VSM Among Drug Users in the Mexico City
Metropolitan Area
Trends of “ever use” of volatile substances, marijuana, and
cocaine are shown in Figure 2. VSM has been consistently
high in this population. From 1986 to 1997, volatile sub-
stances were the second-most misused substance. The use
of volatile substances decreased from 1997 to 2006, when
cocaine use increased, but VSM rebounded in recent years
and is still high (Ortiz et al., 2009). Past year VSM data
show that prevalence has consistently been much higher
in males than females, but the gender gap was narrower in
2009, (76.3% vs. 27.3%) in comparison to a decade before
(89.7% vs. 10.3% in 1999).

VSM Among Specific Populations
VSM is more common among children who work and live
in the streets than among students. At the beginning of
the 1980s, 27% of minors working in a low-income sec-
tor of the capital, Mexico City (downtown), reported ever
use; 22% reported daily use of volatile substances. Ten
years later, a more complete sample showed a lifetime
prevalence rate of 14.7% among children who lived in the
streets (Medina-Mora, Gutiérrez, & Vega, 1997).

Urban migrants can become victims of human traffick-
ing. Once in the cities, children easily can become en-
gaged in VSM. Several Indigenous female sexual work-
ers reported that when they first arrived in Mexico City,
they were pressured by traffickers to use volatile sub-
stances and/or drink alcohol in order to accept their sit-
uation (Vega, Gutiérrez, Juarez, & Rendon, 2008).

On the basis of ethnographic studies conducted in
the Mexico City metropolitan area, amyl-nitrites (“pop-
pers”) have been used since the 1980s, primarily—but not
exclusively—by homosexuals. According to the IRSD,
mentions of poppers began in 1994 and have remained
rare (<1%) and relatively stable since then.

Table 2 shows specific volatile substances of choice
among males and females from two different populations
at two time points. Solvents and toluene-based products
are, by far, the preferred products in all groups. An inter-
esting gender difference is that high school girls use more
spray paints and school products than boys. In the urban
population contacted by the IRSD, the preferred drug was
activo. In the last evaluation, paint thinner use was more
common among males than females. Gases, including PC
cleaner, have appeared only recently.
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FIGURE 2. Ever use of illegal drugs among users admitted to health and justice institutions in the Mexico City metropolitan area.
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TABLE 2. Percentage of mentions of volatile substances used by different Mexican populations

Schools (2000) Schools (2006) IRSD (2000) IRSD (2009)

Males Females Total Males Females Total Males Females Total Males Females Total

Paint thinner 50.3 50.6 50.3 45.9 48.6 47 17.3 20 17.5 6.3 1.9 8.7
Gluesa 27.2 25.5 26.5 18.1 14.7 16.4 37.1 40 37.3 15.1 17.5 17.6
Activo 17 11.3 15 27.7 22.2 25.1 45.5 40 44.9 71.1 75.2 72.4e

Spray paints 2.7 8.8 4.8 2 8.4 5 0 0 0 1 0.9 1
Other
solventsb

2.1 3 2.5 2.8 3 2.8 NA NA NA NAe NAe NAe

School
suppliesc

0 1 0.3 1.1 1.8 1.4 0 0 0 0 0 0

Gasesd 0 0.5 0.2 0.5 1.2 0.9 0 0 0 0.2 1.4 0.5

aGlues include rubber cement (called “chemo”) and other proprietary brands of adhesives-containing solvents.
bOther solvents comprise gasoline, varnishes, and turpentine.
cSchool supplies include filter pens, markers, and correction fluid.
dGases usually refer to computer duster and commercial products with butane and propane as propellant gases.
eIn the SRID database, mentions of “solvents” are in the same category as “activo.”

DISCUSSION

VSM is potentially fatal and can have significant
adverse health consequences (Bowen, in this issue;
Dingwall & Cairney, in this issue; Cruz, in this issue).
As such, it has been recognized as a prevention chal-
lenge in Mexico for several decades (Medina-Mora et al.,
1997; Ortiz et al., 2009). VSM was originally more preva-
lent among marginalized populations (Gutiérrez & Vega,
1995), but it has increased among youth who live with
their families and attend school (Cruz & Domı́nguez, in
this issue; Villatoro et al., 2009). VSM is more common
among males in comparison to females in the general pop-
ulation with a 6:1 ratio (Secretarı́a de Salud et al., 2009).
In spite of this, volatile substances are now, together with
marijuana, the drugs of preference among female high
school students (Villatoro et al., 2009).

Solvents are the most commonly misused volatile sub-
stances and some differences in specific product prefer-
ences exist among users. Paint thinner is the most fre-
quently used solvent within high school students, but users
in the Mexico City metropolitan area prefer activo. A com-
parison of VSM in Mexico and other countries exceeds
the limits of this work; however, two aspects appear to
be common: VSM is a widespread practice among chil-
dren and adolescents and there is an increase in prevalence
among females (Medina-Mora & Real, 2008).

Study Limitations
Findings from both quantitative and qualitative studies are
necessary to develop a comprehensive understanding of
VSM because consistency of information from different
sources adds credibility to self-report information. At the
same time, each data source has its own limitations. For
example, household surveys reach a high number of peo-
ple but not hidden populations. Qualitative studies con-
tact a limited number of people but provide valuable con-
textual information about drug users, their characteristics,
and their sociocultural circumstances. For instance, qual-
itative studies show that VSM plays an important role

in very distinct sociological phenomena such as sexual
exploitation and group identity. Further, the IRSD alert
system provides information on key emerging drug use
trends in the metropolitan area of Mexico City but does
not estimate the magnitude of VSM in the country. On
the other hand, high school students in Mexico represent
only about 65% of the youth population (under 20 years of
age). Therefore, these surveys do not accurately represent
drug use among young people in general, as is the case in
many developed countries (Medina-Mora, 1991).

In spite of these intrinsic limitations, the different epi-
demiological studies conducted in Mexico during the last
several decades provide comprehensive and complemen-
tary information that constitutes a background for the
planning, implementation, and evaluation of prevention
and treatment programs. Studies conducted among chil-
dren working or living on the streets have served in devel-
oping research strategies to meet children’s needs. With
this information, several intervention programs have been
developed, tested, and later disseminated in different parts
of Mexico (Gutiérrez & Vega, 2009).
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GLOSSARY

Activo: A toluene-enriched formulation commonly in-
haled in Mexico and distributed by drug dealers.

Mamilas: Small plastic bottles in which a product (sol-
vent, glue) is poured to inhale its fumes.

Mona: A rag soaked with a solvent.
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