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ABSTRACT

Background
The study about the misuse of inhalant solvents started in Mexico
during the 1970, although the inferest in this subject decreased during
some periods, its consumption continued among the young popula-
tion, thus, it is relevant to update the state of the art on this matter.

Objective
Identify the state of knowledge on inhalant abuse, its consequences,
prevention and the treatment alternatives in Mexico in the last four
decades.

Method
We performed a bibliographical inquiry between August and Septem-
ber 2014 on the papers published between 1970 and 2014 about
inhalant solvents consumption in Mexico. It integrated the publications
included in the historical archive of the Epidemiological and Psycho-
social Research Direction, Mental Health Journal, Medline, Elsevier
and Scielo México.

Results
After revision, 83 out of 1083 papers fulfilled all the criteria that we
considered for inclusion in the analysis. This body of work has been
performed on different population segments: marginalized groups,
juvenile gang members, children in street situation, adults and minors
secluded in detention centers, sex workers, people seeking treatment,
students, and the general population.

Discussion and conclusion

The various relevant aspects of the consumer population of inhalant
solvents in Mexico were identified. Detection of this ample profile of
individuals at risk could serve as the basis for the development of
prevention and treatment programs fo attend to the specific needs of
these groups, since the programs currently in progress are scarce and
some of them have not had follow up assessments or have not been
evaluated at all.
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RESUMEN

Antecedentes
El estudio del consumo de solventes inhalables en México se inicié
en la década de 1970 y a pesar de que por periodos ha disminuido
el interés en el mismo, éste no ha desaparecido y debido a que el
consumo prevalece entre la poblacién joven, es relevante actualizar
el estado del arte en la materia.

Objetivo
Identificar el estado del conocimiento sobre los solventes inhalables,
las consecuencias, las alternativas de prevencién y su tratamiento en
las cuatro Gltimas décadas en México.

Método
Se realizé una busqueda bibliogréfica entre agosto y septiembre de
2014, de los articulos publicados entre 1970 y 2014 sobre el con-
sumo de solventes inhalables en México. Se integraron publicaciones
incluidas en el archivo histérico de la Direccién de Investigaciones
Epidemioldgicas y Psicosociales, en la revista SALUD MENTAL, Med-
line, Elsevier y Scielo México.

Resultados
Se identificaron 1083 articulos, 83 cumplieron con todos los crite-
rios para ser incluidos en el andlisis. Estos trabajos se realizaron en
diferentes poblaciones: grupos marginales, integrantes de bandas
juveniles, nifios en situacién de calle, adultos y menores recluidos en
cenfros de defencién, sexoservidoras, personas que acuden a solici-
tar tratamiento, estudiantes y poblacién general.

Discusién y conclusién
Se identificaron diferentes aspectos relevantes de la poblacién con-
sumidora de solventes inhalables en nuestro pais, asi como acciones
pendientes en materia de investigacién, con lo que se pueden desa-
rrollar programas de prevencién y tratamiento que atiendan las nece-
sidades especificas de estos grupos, ya que son pocos los programas
existentes y algunos no han tenido seguimiento o evaluacién.

Palabras clave: Solventes inhalables, estudios epidemioldgicos.
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BACKGROUND

According to Worldwide Research about Youth' in 1990, 41
countries had epidemiological information about the con-
sumption of inhalant solvents among individuals between
the ages of 12 to 29 years, who reported an incidence of
consumption between 5% and 20%.! While, a study about
the incidence of consumption of alcohol, tobacco and drugs
among students in Great Britain found that 0.5% of those
interviewed stated that they consume inhalants,> a quanti-
ty similar to that found among Korean students (0.4%).> In
Argentina, the prevalence of consumption of inhalants grew
from 0.9% in 2001 to 4.5% in 2011.*

On the other hand, a look at international literature
about the epidemiology of the consumption of some inha-
lant solvents indicated that this is a frequent practice among
young people in countries like Brazil, Mexico, Paraguay,
Chile, Colombia, Nicaragua, Spain, Canada, New Zealand
and Australia.®

In Mexico, completed research has allowed an identifi-
cation of a variety of behaviors of this phenomenon over the
years; for example, in the decades of the 1970’s and 1980’s
inhalants and marijuana were the main drugs consumed in
our country, later on, toward the year 1997 they were substi-
tuted by cocaine which occupied first place among preferen-
ces in both cases, without including alcohol and tobacco.®
These changes resulted in investigations and the number
of publications about solvent inhalants being diminished
considerably. However, it is known that the consumption of
these products has not disappeared, even though in the year
2002 they descended to fourth place as drugs of preference.”
This information emphasizes the importance of updating
the state of the art in the subject through a review of original
primary studies carried out in Mexico.*™

The objective of this study was to identify the state of
knowledge on inhalant abuse, its consequences, prevention
and the treatment alternatives in Mexico in the last four de-
cades. The intention of this review is: a) To identify areas
of opportunity in epidemiological research about the con-
sumption of inhalant solvents in Mexico, b) identify the cha-
llenges that researchers face in this area and c) propose lines
of investigation to advance this area of knowledge.

METHOD

We performed a bibliographical inquiry between August
and September 2014 on the papers published between 1970
and 2014 about inhalant solvents consumption in Mexi-
co. Included was a search of the historical archives of the
Office of Epidemiologic and Psychosocial Investigations
(DIEPS) of the National Psychiatry Institute Ramon de Ia
Fuente Muniz (INPRFM) and of the journal Mental Health.
These two databases were very important because many of
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Drogal(s)/Drug(s)*

Inhalable(s)/

Figure 1. Combination of key words and boolean terms used in the
information search.

* Only in case of national databases
** Only in case of international databases

the articles could not be found in electronic databases, or
the complete text was not published, especially from pu-
blications during the decades of 1970’s and 1980’s. Also the
databases of Medline, Elsevier and Scielo Mexico!?> were
included. The search was carried out using different ter-
minology, and combinations both in English and Spanish
(figure 1).B

During the first phase of the revision process, the re-
peated publications were identified, the first base that was
found was included and the rest were excluded in order not
to increase the number of publications. Afterwards, the tit-

Articles identified
in the research:

(

Repeated articles:

Articles after
to eliminate repeated:

Excluded articles:
e 797 the word inhalable does
not appear in title or summary
e 30 in animals
e 37 not in Mexican popula-

Avrticles selected for
review of full text:

( Do not speak of inhalables
inside the text:

Articles included
in the review:

Figura 2. Flowchart of the systematical review.
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les and summaries of each publication was reviewed with
the object of verifying that they fulfill the following criteria
of inclusion:

1) Original research articles and/or epidemiological re-
ports published between 1970 and 2014.

2) Inclusion of some of the terminology used in the search
of the title or in the summary.

3) Studies carried out with a Mexican population in Mexico.

The following are considered as criteria for exclusion in
the publications:

1) Those dedicated to the consumption of drugs in general.

2) Theoretical, editorials or summaries.

3) Those with information gleaned from basic research
about inhalants or carried out on animals.

4) Those studies done and reported with a Mexican popu-
lation living in a foreign country.

5) Those that reported results of unintentional inhalation.

This selection process was headed by two evaluators
who worked independently. Meetings were carried out to
analyze the concordances and discrepancies in the selection
to assure the pertinence of including each one of the articles
under consideration.

Finally, a thorough review of the text of each article
was completed to extract information about the authors, the
year of publication, the objective, the study design, the cha-
racteristics of the sample and the results that were obtained
(figure 2).

RESULTS

1083 articles were identified in the search; of those 76 were
repeated in the different databases. Of the 1007 remaining
publications, 920 were excluded for different reasons that
are explained in figure 2. 87 articles were completely re-
viewed, of those, four did not have information about sol-
vent inhalants in the contents, so for the analysis of informa-
tion only 83 publications were included.

The analysis of the publications obtained showed that
research about the use of drugs -including solvent inha-
lants- in our country, began around 1972 in the Mexican
Center of Studies on Drug Dependence (CEMEF); since that
time, diverse investigations have been carried out through
different methodological approaches.*'8

The projects with an epidemiological focal point carried
out in our country, with respect to the consumption of sol-
vents has permitted the identification of the characteristics
of consumption among populations considered to be high
risk such as: marginal groups, the members of youth gangs,
children living on the streets, adults and minors being held
in detention centers, prostitutes, individuals that seek out
treatment, students and the general population.''%
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Epidemiological studies

These have been carried out mainly in student populations
in general, by way of a reporting system of information on
drugs (SRID); all of which were carried out through syste-
matic measurements that have been replicated periodically
since the decade of the 1980’s.

a) Surveys of student populations

These surveys have been completed mainly in Mexico City,
along with some local studies in San Luis Potosi, Morelos,
Guanajuato, and one national survey in 1991.

In this last study, a percentage of consumption was
found among students that oscillated between 1.26% to
9.7%,% independent of the type of solvent consumed.?™
The principal documented consumption in this survey was
thinner, Resistol 5000, sprays and other types of glues such
as UHU or Duco. The main place from which these products
were obtained was the home.?>%

In Mexico City the reported percentages of consump-
tion at times during some points in life oscillated between
2% and 12.7%, presenting a significant statistical increase
between 1989 and 1993.71>%% In said period, inhalants oc-
cupied between the first and fourth places as a drug of pre-
ference, excluding alcohol and tobacco.*** Of the students
that reported consumption, 25.8% had one or more pro-
blems: (being arrested, being hospitalized, problems with
their parents, and desires to abandon consumption).®* The
characteristics of the consumers of inhalants identified in
this period were: 14 year old males, that had worked and
lived in modest areas.”***” Less than 2% reported that their
colleagues would consider it fine if they used inhalants
even if they were using them only once or twice.34 Students
appear to be more open to solvents because they were given
to them (64%) or sold (40%).*

In the state of Morelos, percentages of consumption
were found to be between 5.3% and 6.8%.**° The percentage
of students reporting problems related with consumption
was 23.07%. In the city of Rio Verde, the percentage of con-
sumption was 3.8% among males and 3% among females.™
Finally, in Guanajuato, a consumption of 7% was discove-
red (table 1).5!

b) Surveys in general population

These types of surveys were carried out in different areas of
the Mexican Republic, and similarly as in the surveys of stu-
dents, inhalants occupied the second place as drugs of pre-
ference (0.4% to 1.3%) excluding alcohol and tobacco.!¢>>5*
In a study carried out among families with a member who is
a consumer it was reported that 84.6% of its members were
illiterate and in 38.8% of the families the father had pro-
blems with the consumption of alcohol.®® The first person to
offer a drug was a friend (41.18%) or another family member
(7.95%) (table 1).52%657
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c) Surveys in populations who seek out services

In these surveys, it was discovered that solvents occupied
the second place as a drug of preference, excluding alcohol
and tobacco, reported percentages above 50%. This tenden-
cy was maintained until 1997, a year in which a downward
inclination in the consumption of solvents was observed.®!
Among this population the most commonly consumed
substances were thinner, glue and “activo”.* ©¢ In another
study it was found that dextropropoxyphene was combined
with inhalants in 1% of the cases.® The consumers of inha-
lants were more likely to become involved in punishable be-
haviors such as: robbery, physical assault, wounds inflicted
by sharp instruments, fights, rapes and murder (table 2).9

d) Studies among special populations

These populations, which include: marginal groups, mem-
bers of youth gangs, children living on the streets, adults
and minors being held at detention centers, and prostitutes,
are considered to be at a high risk for the consumption of
solvent inhalants.

In marginal communities, a perception of a high avai-
lability of solvents was identified, as well as the perception
that the consumers were primarily males who began con-
suming at an early age. Additionally, it was found that the
members of the consumer’s family did not recognize the
magnitude of the problem, even though they all accepted
that they were acquainted with consumers in their homes or
in the community. However, an attitude of rejection toward
consumption was observed as well as a perception that
the institutions that offered help are difficult to gain access
t0.22’23'70

In studies with adolescents who belong to gangs it was
observed that the age at which they began consuming ran-
ged from 9 to 15 years old and that inhalants (thinner, active
ingredients or toluene) were, for the majority, the gateway
drugs.19,71

Studies carried out with “children who live on the
streets” have led to the identification of the existence of a
culture of inhalation that surrounds them and leads to so-
cial exclusion.'® Regardless of the stigmas that have charac-
terized them over time, the children have reported that it is
clear to them that this only serves to label them in a negati-
ve manner, however they considered themselves to be like
any other human being and commented that they were not
affected by what others thought of them. On the other hand,
one of the stigmas that surround them is in conflict because
studies have reported a relatively low percentage in the con-
sumption of inhalants (27% to 28%). Several studies have
referred to the consequences that the children have reported
as a result of living and working on the streets such as the
probability of sexual abuse, the drinking of the inhalants,

* Synonymous of inhalant.
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a cessation of eating, a heightened incidence of accidents,
police brutality and fights with friends.”>”

In reference to the reasons for consumption they men-
tioned serious adversities in life, mistreatment or sexual
abuse, violence at the hands of police due to belonging to
a group of consumers, as well as a lack of prevention pro-
grams.?!

In studies involving girls living on the streets, it was re-
vealed that they had initiated the consumption of inhalants
when they entered the street community. They had sexual
relations without protection, and continued consuming du-
ring pregnancy even though they were aware that the un-
born child could be affected.”

A survey carried out among adolescents in conflict with
the law revealed that 23% reported inhalant abuse. Gender,
a low social economic level and job status were the principal
risk factors associated with the abuse of inhalants.”

The female population has reported tranquilizers as the
main drug of preference (5.0%) marijuana (0.4%) and inha-
lants (0.1%).” Studies carried out with prostitutes revealed
that the women who initiated a career in sex at an early age
(under 18 years) were more likely to use inhalants (21.1%)
and to have been sexually abused as minors (42.2%).7%”
Other studies reported that 26% had used “heavenly wa-
ter” at some time and 10% of those individuals said that
this was the first substance they had used (table 2).7

e) Research about the consequences
related to the consumption of inhalant solvents

The effects of solvents of abuse should be understood as a
complex mechanism of action that involves various neuro-
transmission systems” and is associated with a multiplici-
ty of negative effects that have been studied within Mexi-
can population. In one group of addicts to thinner, it was
found that, in the posturographic registers, the sensory
organization, and the somatosensory quotients (visual and
vestibular) revealed significant inferior values.** A possible
alteration of the auditory pathway has been documented,®
differences in the average of the frequency peak of the elec-
troencephalogram (EEG) in electrode regions P3 and P4.8>%
In addition, the sensibility of optokynetic nystagmus as an
indicator of early abuse of solvents,® brain damage, a low
intellectual quotient (IQ), a deficit in the formation of con-
cepts, abstraction, attention, the ability to follow sequences,
analysis and synthesis;*** insomnia, ultradian alteration;”
hallucinations, illusions, changes in visual somatic, audi-
tory and ultradian alteration;** as well as severe metabolic
acidosis and renal tubular acidosis.® During the necropsy
of a man who had consumed for 12 years cerebral atrophy,
diffuse cerebellar atrophy and giant axonopathy, both cen-
tral and peripheral were observed. The corpus callosum

* It is a kind of glue used by shoemakers mainly in the northern part of the
country and in the State of Guanajuato.
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was atrophied as a consequence of the loss of neurons in
the neocortex,* and there was also an increase in the rate
of chromosome anomalies and the frequency of the sister
chromatid exchange.”!

On the other hand, Ortiz and Caudillo (1985),°! carried
out a cognitive evaluation at a center for social readjust-
ment with children who had lived on the streets and had
inhaled solvents. The mean intellectual quotient (IQ) was
77. They revealed diminishing passive and receptive me-
mory, failures in the formation of concepts, abstraction and
a low capacity in judgment, analysis, and synthesis. Howe-
ver, the authors do not directly attribute these problems
directly to the use of inhalants, because they could be the
result of family, educational and social short-falls or even
the effects of institutionalization. Other studies have revea-
led poor outcomes in school and the presence of unlawful
behavior (table 3).

f) Evaluation of treatments for consumers of solvent inhalants

The development and evaluation of psychological and/or
multidisciplinary interventions for attention to consumers
of inhalants is an area of special interest; however, national
literature on the topic is scarce.

One of the first projects to be completed in this area had
as its primary objective to evaluate the program called “the
teaching family” in a group of 22 institutionalized children
who were consumers of inhalant solvents, aged 9 to 13 years
old. The final evaluation registered a reduction of 28% in the
frequency and quantity of consumption.”

In the field of pharmacology, it has been demonstrated
that carbamazepine helps to reduce the severity of halluci-
nations that are a consequence of the consumption of inha-
lants in 48.3% and haloperidol in 52.7% of the cases.” Mata
and Echeverria (1985)* carried out a study to evaluate the
effectiveness of three types of treatments with patients sent
by institutions of social assistance that were principally con-
sumers of inhalants (97%). They found that combined treat-
ment helped to reduce consumption in a greater percentage
(from 100% to 16.7%).

Derived from studies carried out in children who live
and work on the streets was the development of a program
to reduce damage called “Llévatela suave” (“Take it Easy”).
The program consisted in labeling the containers of inhala-
ble products with information regarding the consequences
of consumption; however there is no information available
regarding the effects of the intervention® (table 3).

DISCUSSION AND CONCLUSION

Some of the most relevant contributions that psychosocial
research has made in the field of knowledge have been iden-
tified, related to the consumption of inhalant solvents in our
country; for example, that these substances have remained

salud mental Vol. 39, No. 2, March-April 2016

as one of the principal drugs of consumption for the past
40 years. Another relevant contribution of the studies is
that they have helped identify the groups at greatest risk
of consuming these substances such as: marginal groups,
members of youth gangs, children who live or work on the
streets, adults and minors retained in detention centers and
prostitutes among others.'*18

Also notable is that males under the age of 14 consti-
tuted the group at greatest risk, especially those who had
worked and had come from a low social-economic level and
whose head of the household had a low level of education,
and had at least one family member who is a consumer, tho-
se who are located in an area of high substance availability
and who have friends who are consumers.?#4

The findings allow the design of a general profile of the
individual at risk which is essential for the development of
prevention programs and treatment that address the spe-
cific needs of potential consumers and of those who have
already initiated their consumption. This gains major im-
portance due to the fact that there are only a few programs
in existence, and of these, very few have received adequate
follow-up and, even less, have been evaluated to learn their
levels of efficiency and effectiveness.

It is necessary to widen the basic research regarding
inhalant solvents among the Mexican population, since
multiple negative consequences have been identified in the
organism. Even if the findings are not considered overwhel-
ming, they should be taken into consideration for the deve-
lopment of specific therapeutic programs designed to work
against, or diminish the negative impact on the quality of
life of consumers.

The present work has limitations derived from the
methodology employed. The criteria of inclusion to limit
the search and the review of the bibliography were strict-
ly followed. However, it is possible that publications that
could broaden the information with respect to the subject
may have been left out, which highlights the importance
that researchers publish the findings of their studies in an
international context through high impact professional jour-
nals, as well as making use of indicators (keywords, titles,
summaries, among others) that permit easy localization and
recuperation of the information in available databases.

Actions remain to be completed such as the implemen-
tation of new models of intervention to support users in the
reduction of consumption, by emphasizing specific neces-
sities, and the social risks that they may be exposed to. The
evaluation of the efficiency and effectiveness of said pro-
grams should be done with scientific rigor that permits the
broadening of attention options that are presently available
to this population.

On the other hand, it is important to carry out studies
which document the effects of public policies that seek to
limit the availability of these types of substances in a sys-
tematic manner to have a full understanding of their reach.
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