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Drug abuse trends in Northwest Mexico: Correlations  
between drug abuse and cognitive impairment 
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ORIGINAL RESEARCH

| Abstract |

Introduction: Drug abuse screening tests (DAST) are a useful tool 
in decision making regarding the planning and implementation of 
drug-related public health policies. In addition, they constitute a rapid 
way to obtain data on the effects of drug consumption in specific 
populations. 

Objective: To describe the correlation between drug abuse (per 
type of drug) and cognitive dysfunction prevalence based on the 
information reported in a DAST. 

Materials and methods: A DAST was administered to 1299 
individuals from 5 cities in Baja California, Mexico. In addition, an 
internal consistency reliability test was conducted to determine the 
internal consistency level of the instrument. 

Results: Several correlations between the consumption of different 
drugs were found. The main associations were found between 
methamphetamine and marijuana consumption. In addition, a positive 
correlation between the age at first drug use and cognitive impairment 
was found. 

Conclusions: DAST are brief administration instruments that allow 
obtaining data on drug abuse and drug addiction patterns. In addition, 
they can be used to identify the interaction between the consumption 
patterns of different drugs and the possible association between age 
at first drug use and cognitive dysfunction.
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| Resumen |

Introducción. Los cuestionarios sobre consumo de drogas (CSCD)
son útiles para tomar decisiones sobre la planeación e implementación 
de políticas de salud pública relacionadas con el consumo de estas 
sustancias. Asimismo, constituyen una forma rápida de obtener datos 
sobre los efectos de dicho consumo en poblaciones específicas. 

Objetivo. Describir la correlación entre abuso de drogas y la prevalencia 
de disfunción cognitiva reportada en un cuestionario sobre consumo 
de drogas. 

Materiales y métodos. Se aplicó un CSCD a 1 299 individuos de 5 
ciudades del estado de Baja California, México. Asimismo, se realizó 
una prueba de confiabilidad de consistencia interna para determinar el 
nivel de consistencia interna del instrumento. 

Resultados. Se encontraron varias correlaciones entre el consumo 
de distintas drogas: las principales asociaciones se observaron para 
el consumo de metanfetaminas y marihuana. Además, se observó 
una correlación positiva entre la edad inicial de consumo y referir 
deterioro cognitivo. 

Conclusiones. El CSCD es un instrumento de administración rápida 
que permite obtener datos sobre el consumo y la adicción a las drogas. 
Además, es capaz de demostrar la interacción entre los patrones de 
consumo de distintas drogas, así como la posible relación entre la 
edad de inicio de consumo y la presencia de disfunción cognitiva.

Palabras clave: Abuso de drogas; Disfunción cognitiva; Drogas 
ilícitas (DeCS).
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Introduction

In Mexico, as in other countries (1), the most commonly abused drugs 
include cannabis, opiates, cocaine, amphetamines, methamphetamines, 
and some of their derivatives. Other than their general neuropathological 
effects, little is known regarding the direct effects of these drugs on 
the central nervous system in humans (2), mainly due to different 
ethical and procedural issues and the fact that drug use habits change 
constantly among population groups.

Drug abuse can be defined as the continuous use of drugs despite 
the negative effects associated with their consumption. (3) Diagnosing 
drug addiction or clinically determining that a person has drug abuse 
problems is a complex and challenging task due to several factors, 
including patients’ cooperation level (i.e., whether they are willing to 
share information on their drug consumption habits). (4) Nevertheless, 
drug abuse screening tests (DAST) have proven to be highly valid and 
reliable in population groups with psychiatric disorders and substance 
use disorders. Likewise, surveys on illegal drug use annual trends 
conducted in large population groups are useful for providing data 
on drug abuse rates and trends and on drug use-related morbidity, 
such as information regarding the evolution of drug abuse-related 
cognitive impairment. (5)

Furthermore, drug use screening inventories have proven to be 
useful for identifying drug abuse during youth, the level of drug 
involvement, and its correlation with the development of medical 
conditions. For example, based on data obtained from DUTSs, it 
has been reported that increased levels of alcohol consumption are 
associated with the development of social, behavioral, academic and 
emotional problems (6); antisocial behavior in adolescence; specific 
personality organization, and drug preferences. (7,8) 

Usually, two or more research instruments are used when studying 
drug consumption and drug use-related disorders (9), since this 
methodology allows a more specific identification of behavior 
personality traits or psychopathologies according to the personality 
organization of each individual and its relation with their drug 
consumption characteristics. For example, in the case of cognitive 
impairment, one instrument is specifically used to analyze the drug 
under study, while another instrument or multiple instruments are 
used to analyze cognitive performance. (10-12)

Carey et al. (13), based on data obtained from brain hypoactivity 
functional magnetic resonance imaging (fMRI) tests, reported that in 
the case of cannabis abuse, a significant error-processing dysfunction 
was found in the dorsal anterior cingulate cortex, which in turn could 
lead to the inability to adapt to new situations and learn from errors.

Likewise, evidence suggests that drug abuse has a direct impact 
on complex cognitive processes, such as those related to drug-
associated (conditioned) stimuli-related behavioral control, as 
described by Jentsch & Taylor (14), who analyzed frontostriatal 
dysfunction in drug abuse via animal models and suggested that 
chronic use of psychoactive substances may cause dopaminergic 
hypofunction, which may be associated with loss of inhibition with 
respect to reward-seeking behaviors and accompanied by increased 
susceptibility to stress-induced relapse. However, implementing these 
diagnostic techniques in Mexican population in order to manage and 
treat drug use-related cognitive dysfunction remains a challenge, 
since currently they are too expensive.

Drug trend studies on cognitive dysfunction that are based on 
screening tests have shown that these tests reduce costs; also, these 
studies have reported the strengths and limitations of using screening 
tests as a complementary technique to identify whether comprehensive 
neuropsychological assessment is required or not. (15-17) Likewise, 

screening tests provide a brief administration monitoring tool that could 
be of great help for measuring cognitive impairment in drug users. (18)

Similar to the present work, Villalobos et al. (19) conducted 
a DAST study with a reliability assessment using a self-report 
questionnaire in order to assess the psychometric and diagnostic 
properties of a drug abuse screening test, in which they found that 
the instrument had sufficient internal consistency compared to other 
screening tests. However, they concluded that more studies are needed 
to determine the applicability of the test and to properly evaluate its 
psychometric and diagnostic properties.

Considering the above, the objectives of the present study were to 
validate a drug DAST and to describe the association between using 
and abusing drugs and the development of cognitive dysfunction in 
a population from the border area of northwest Mexico.

Materials and methods

Taking the proposed objectives into account, an internal consistency 
reliability test was applied to all the items of the DAST (20), and a 
descriptive-correlational design was used.

Participants

The population study consisted of 1299 individuals from 5 cities 
located in Baja California, Mexico, of which 52% were women. The 
average age was 39.25 years (SD=17.4). Participants were distributed 
and clustered by age, sociodemographic characteristics, and location 
(Table 1) after they voluntarily agreed to participate in the study. 

The study was approved by the Bioethics Committee of the 
Institute of Psychiatry of the State of Baja California (IPSBC), 
a member of the National Bioethics Committee, under code 
CONBIOETICA02CEI01020150416, as stated in Minutes DFA/Voo/
CEI/01172015 of April 16, 2015, and was classified as a minimum risk 
study that did not require participants to sign informed consent forms 
according to the Mexican General Health Law. (21) Likewise, the ethical 
principles for medical research involving human subjects established in 
the WMA Declaration of Helsinki were followed (22), and measures to 
ensure participants’ confidentiality were implemented.

Table 1. Participants’ demographic characteristics.

Item (%)

Mean years of schooling 4.23

Geographical distribution

Mexicali (28.7)
Tijuana (26.8)
Ensenada (26.2)
Tecate (9.2)
Rosarito (9.1)

Marital status

Married (47)
Single (35)
Divorced (4)
Free union (9)
Widower (4)
No response (1)

Occupation

Employed (56)
Unemployed (2)
Student (19)
Homemaker (18)
Retired (4)
No response (1)

Source: Own elaboration.
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Instrument

A DAST (Annex 1) developed by the research team and not intended 
for self-administration was used to obtain the study population’s drug 
abuse trends and to analyze the correlation between drug abuse and 
the development of clinical conditions. The instrument is composed 
of 29 self-report items, which were created based on clinical markers 
(23) and divided into five categories: a) demographics b) alcohol 
consumption, c) tobacco consumption, d) use of other drugs, and 
e) drug use-related disorders. The questions of the DAST cover 
information on doses, the different names widely used to refer to 
each drug, and examples of drug use-related disorders. The survey 
administration time ranges from 10 to 15 minutes, and it can be 
administered in different environments.

Procedure

The survey was administered by the Research Department of the 
IPEBC. Ninety-three psychologists and 11 social workers from 
the Comprehensive Program against Drug Addiction (Programa de 
Prevención contra las Adicciones) of the IPEBC were trained to ensure 
the proper administration of the instrument to all participants. Home 
visits were made from January to March 2016 to directly assess the 
responses provided by each participant.

Data analysis

Pearson correlation coefficient parametric tests were applied to analyze 
the data obtained from the responses provided by participants who 
reported having cognitive impairment and using any of 10 different 
types of drugs, namely, alcohol, tobacco, marijuana, ecstasy, over-
the-counter drugs (codeine, methadone, morphine, oxycodone, etc.), 
opiates, cocaine, inhalants, methamphetamines, and hallucinogens. 
Correlation analyses were also carried out in order to measure 
associations between the different types of drugs consumed. Finally, 
the chi-square test was used to compare the proportions of participants 
who, on the one hand, reported alcohol consumption, and, on the 
other, cognitive impairment.

Results

Results are presented in two sections: first, those regarding the DAST 
reliability test, and second, those regarding the association between 
reported cognitive impairment and consumption of a specific type 
of drug and the interaction between the different types of drugs 
consumed by participants.

Reliability test

The Kuder–Richardson Formula 20 (KR-20) test was used to measure 
the internal consistency reliability of all the nominal and ordinal 
items of the instrument. For 30 items (ru=0.859), a high internal 
consistency value was obtained when the instrument was assessed as 
a whole. Similar results were found for each item when individually 
analyzed (ru>0.859).

Reported cognitive impairment and drug use

The Kolmogorov-Smirnov normality test showed that cognitive 
dysfunction did not have a normal distribution in the sample (DF 
(Degrees of freedom)=1084, p<001) from the total sample. Only 
77 participants (5.9%) reported having or having experienced 

cognitive impairment. The percentage distribution of drug use among 
participants per drug type is shown in Table 2, only 56.8 % of the 
sample reported drugs consumption.

Table 2. Drug use percentage distribution in the sample.

Drug Consumption % 

Marijuana 3.8

Ecstasy 0.3

Medical drugs 1

Opiates 0.5

Alcohol 32.9

Cocaine 1.1

Inhalants 0.2

Tobacco 14.4

Methamphetamines 2.2

Hallucinogens 0.4

Source: own elaboration based on the data obtained in the study.

A Yates’s chi-squared test was conducted to determine significant 
differences between the proportions of participants who reported 
cognitive impairment according to the type of drug they used. 
Somehow, due to the consumption proportions obtained per type of 
drug and the chi-square limitation rule of thumb (i.e., if (i) an expected 
value in a cell is less than 5 or (ii) more than 20% of the expected 
values in the cells are less than 5, then the chi-square value should not 
be and usually is not computed), this analysis was possible only for 
alcohol and tobacco use, which is in line with the expected distribution 
of drug use per type of drug in Mexican populations according to 
previous reports. (24) The differences between the proportions of 
participants with cognitive impairment (n=77) who reported alcohol 
(X2=28.089, DF=1, p 0.001) and tobacco (X2=51.377, DF=1, p 0.001) 
consumption and those who did not are shown in Figures 1 and 2.

Figure 1. Distribution of participants with cognitive impairment between 
participants who reported alcohol consumption and participants who 
reported they did not consume alcohol. 
Source: own elaboration based on the data obtained in the study.
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Figure 2. Distribution of participants with cognitive impairment in terms of 
tobacco consumption 
Source: own elaboration based on the data obtained in the study.

The drug consumption correlation analysis showed a significant 
positive interaction between drugs (Table 3). Most of the subjects 

who reported having consumed at least one type of drug also 
reported the use of one or more other drugs. In this sense, the 
following positive correlations were found: marijuana consumption 
with methamphetamine consumption; ecstasy consumption with 
hallucinogen and over-the-counter drug consumption; over-the-
counter drug consumption with opiates, cocaine, and inhalant 
consumption, and inhalant consumption with methamphetamine 
consumption.

Furthermore, it was found that the age at which drug consumption 
started could be used to identify cognitive dysfunction, since according 
to the correlation analysis, age at first drug use and reported cognitive 
impairment were positively correlated (rP=0.107, p<0.001). However, 
age at first drug use and reported affective damage were inversely 
correlated (rP=-0.152, p<0.001).

Discussion

The use of screening tests to study drug abuse trends in large 
populations has several advantages. For example, on the one hand, 
due to their short administration time, the use of these tests in this 
population is easier, since it is widely known that retaining drug users 
for long periods of time (hours) is a challenge, and, on the other, 
these tests can be used to obtain multidisciplinary information about 
different aspects, such as reported cognitive dysfunction and drug 
consumption correlations.
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Table 3. Drug consumption correlation matrix.

1 2 3 4 5 6 7 8 9 10

Marijuana 1 0.135 * 0.284 * 0.292 * 0.016 0.214 * 0.198 * 0.126 * 0.408 * 0.249 *

Ecstasy 2 0.611 * 0.398 * 0.079 * 0.263 * 0.352 * 0.056 † 0.274 * 0.670 *

Over-the-counter drugs 3 0.543 * 0.049 0.433 * 0.576 * 0.101 * 0.374 * 0.729 *

Opiates 4 -0.010 0.350 * 0.186 * 0.042 0.438 * 0.475 *

Alcohol 5 0.054 0.056 † 0.399 * 0.05 0.089 *

Cocaine 6 0.376 * 0.042 0.388 * 0.475 *

Inhalants 7 0.096 * 0.260 * 0.632 *

Tobacco 8 0.086 * 0.116 *

Methamphetamine 9 0.411 *

Hallucinogens 10

* p<0.01. 
† p<0.05. 
Source: own elaboration based on the data obtained in the study.

Several studies have described how brief administration instruments 
not specifically designed to assess drug consumption have allowed 
identifying associations between cognitive impairment and drug use. 
For example, in the case of alcohol consumption, Marceau et al. (11) 
indicate that the Montreal Cognitive Assessment (MoCA) instrument, 
a specific brief administration screening test, has high sensitivity 
regarding the detection of alcohol use-related cognitive impairment. 
Usually, alcoholics have difficulty recognizing their cognitive deficits: 
when the efficiency of higher-order cognitive processes is affected, 
cognitive dysfunction self-awareness is reduced (25); this might 
explain why only 77 of the 1299 participants included in the present 
study reported having cognitive impairment.

There are several studies reporting that DASTs psychometric 
properties are excellent. (26,27) Likewise, these tests have been proven 
to have excellent predictive power and high internal consistency levels 
across different psychiatric disorders in clinically unstable samples. 
(4,28). In the case of the DAST used here, its psychometric properties 
indicate that in the potentially small proportion of participants who 
reported having cognitive impairment, a significant number of them 
also reported alcohol consumption. Further studies should be conducted 
to better understand the low proportion of cognitive impairment related 
to the use of other drugs in screening tests such as the one used here. 

The results obtained here evidence a low to moderate drug abuse 
trend in the screened sample. Compared to other studies on drug 
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abuse trends in the Mexican population on a nationwide level, such 
as the one conducted by Villatoro et al. (24), a higher percentage of 
alcohol consumption (32.9% vs 11.1%) was found, yet for marijuana, 
inhalant and cocaine consumption, the percentages were significantly 
lower: 3.8% vs 9.4%, 0.2% vs. 3.7, and 1.1% vs. 2.5%, respectively. 

In addition, a drug correlation analysis could play a fundamental 
role both in the detection of other medical conditions (8) or 
psychological disorders, such as suicidal behaviors (29), and in 
the prediction of the consumption of other types of drugs. (30) 
Furthermore, as suggested by other studies, DASTs could be used 
to measure the side effects of psychotropic medications (31) or could 
be used in non-clinical environments. (32)

The present study shows that the instrument is sensitive to detecting 
drug consumption interactions and cognitive dysfunction correlations, 
particularly in alcohol users. However, although screening tests may 
be sensitive to detecting an association between drug abuse and 
cognitive dysfunction, they should not be used as a replacement for 
neuropsychological assessment tests (15); instead, they should be used 
to identify individuals that may require neuropsychological assessment. 

In addition, considering the controversy surrounding the correlations 
between drug consumption and cognitive impairment reported in 
Mexico (33), future studies on drug abuse in large populations should 
consider additional factors, such as gender (34) age at first use and stage 
of life (35), and dismiss confusing factors such as drugs availability(36). 

Conclusions

DASTs allow the performance of both statistical and multidisciplinary 
health analyses that in turn lead to the development of less expensive 
alternatives for studying drug users. Diagnosing cognitive dysfunction 
requires a costly clinical analysis method that cannot be conducted in 
more than one individual at the same time, so the instrument tested 
here could offer a less expensive option and a better understanding 
of the possible interactions between using certain types of drugs and 
cognitive dysfunction prevalence in large populations. Likewise, 
DASTs offer a better understanding of the significant correlations 
between the consumption of different drugs, which could provide 
more knowledge on drug addiction behaviors in populations 
inhabiting specific areas. 

As mentioned before, the DAST used here constitutes a less 
expensive instrument, both in economic and human resources terms, 
for conducting national studies on drug abuse trends; thus, it could 
serve as a reliable model for developing new DASTs to be used in 
future studies. Currently, thanks to modern technologies and highly 
reliable statistical analysis software programs, human and economic 
resources can be maximized even when analyzing drug abuse trends 
in remote populations; this ability, in the case of Mexico, could greatly 
contribute to the development of a nationwide drug abuse trend study.

Future studies on drug abuse in large populations should consider 
including the age at first drug use (per drug type) as an analytical variable. 
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Annex 1. Drug abuse screening test (Spanish).

INSTITUTO DE PSIQUIATRÍA DEL ESTADO DE BAJA CALIFORNIA
Observatorio Estatal de las Adicciones

1 Edad: 2 Sexo:     M    F 3 Escolaridad: 4 Municipio:

5 Estado Civil: 6 Ocupación: 7 Fecha:

8 ¿Ha consumido alguna droga alguna vez en la vida, incluyendo alcohol o tabaco? Si No

9 ¿Consume usted o ha consumido alcohol durante los últimos 30 días? Si No

10 Mencione la bebida alcohólica de su preferencia:

11 Tomando en cuenta el siguiente tabulador, mencione cuantos tragos consumió en la última ocasión:

Cerveza Vino Destilados (Tequila, Vodka, Whisky, Brandy) 

1 Lata 341 ml = 1 trago 1 Copa de vino 142ml = 1 trago 1 caballito 43 ml = 1 trago

1 Lata grande 473ml  = 1 1/2 tragos  
aprox

1 Botella de vino  750 ml = 6 tragos 1 Vaso preparado con destilado = 1 trago

1 Caguama 940ml  = 3 tragos 1 Botella de destilado 750ml  = 17 tragos 

12 ¿Consume usted o ha consumido tabaco durante los últimos 30 días? Si No

13 Indique con una X cuantos cigarrillos consumió al día la última ocasión:

__Menos de 10 cigarrillos __Entre 10 y 20 cigarrillos __Entre 21 y 30 cigarrillos __Más de 30 cigarrillos 

14 ¿Consume usted o ha consumido algúntipo de droga, incluyendo alcohol o tabaco, 
durante los últimos 12meses?

Si No

15 Si la respuesta fue SI, marque con una X las drogas usadas.

__Marihuana (hashis, mota, weed, 
yesca, hierba,etc.)

__Sedantes (Clonazepan, clonas, nenas, 
pingas, dulces, ribotril, roche, etc)

__Cocaína (polvo, perico, Crack, piedra)
__Metanfetamina (Ice, cristal, hielo, del 
fresco, chuky, foco, chicle en polvo)

__Éxtasis (tachas, pingas que dan para 
arriba)

__Opiáceos (Heroína, chiva, carga, negra)
__Inhalables (pegamento, tiner, gasolina, 
plumones, acetona, aerosoles, etc.)

__Alucinógenos (hongos, peyote, LSD en 
láminas, ácidos, ayahuasca, PCP, etc.)

__Otras drogas médicas (codeína, 
metadona, morfina, oxicodona, etc.)

__Alcohol __Tabaco __Otras drogas, mencione cuales:

16 ¿Cuál droga considera que le ha generado mayor impacto? (la droga que identifique con más capacidad de producirle efectos negativos (problemas) en las áreas de salud, familiar, 
legal y/o laboral):                                             

17 ¿A qué edad consumió por primera vez alguna droga, incluyendo alcohol y/o tabaco?:

18 ¿Mencione cuál fue la droga que consumió por primera vez, incluyendo alcohol y/o tabaco?:

19 ¿Usted o sus familiares han solicitado algún tipo de ayuda o tratamiento para que 
USTED deje las drogas?                                               

Si No

20 Si la respuesta fue SI, a continuación marque con una X en qué lugar  se solicitó ayuda:

__IPEBC __Algún otro programa de gobierno __Clínica Privada
__Centros de 
Rehabilitación

__Otro, cual:

21 ¿Ha cursado algún programa para prevenir el consumo de drogas?                                               Si No

22 Si la respuesta fue SI, a continuación marque con una X cual fue el programa en el que participo:

__Programa FORMA _______Programa de DIF __D.A.R.E. __C.I.J. __Otro, mencione cual:

¿En los últimos 12 meses ha experimentado alguno o varios de los siguientes problemas debido al consumo?

Problemática Descripción Calificación

23 Daño Físico Incluye daño físico, daño por enfermedad, accidentes o daño neurológico debido al consumo o sobredosis. Si No

24 Daño Cognoscitivo Incluye lagunas mentales, problemas de memoria, olvidos, dificultad para pensar o confusión debidos al consumo. Si No

25 Daño Afectivo Incluye borracheras, cambios de humor o de personalidad frecuentes y/o presiones relacionados al consumo. Si No

26 Problemas Interpersonales Incluye discusiones o problemas que lo alejan de otras personas debido al consumo. Si No

27 Problemas de Agresión
Incluye agresiones verbales y/o físicas desde gritar, insultar, minimizar, descalificar, empujar, sacudir o golpear a 
otras personas debido al consumo.

Si No

28 Problemas Legales Incluye detenciones, demandas y/o procesos legales específicamente relacionados con el consumo. Si No

29 Problemas Financieros Quedarse sin dinero por comprar drogas, deudas de drogas, pedir prestado para consumir. Si No


