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Abstract

Introduction:
The use of psychoactive substances in patients diagnosed with mental illness is an increasing public
health problem; the purpose of this work was to carry out a study to identify the most prevalent
psychoactive drug abuse patterns in hospitalized patients in a psychiatric hospital, to estimate the
severity of substance abuse, as well as to determine the factors associated with drug consumption using
multivariate statistical modeling.

Methods
An analytical, retrospective study was carried out through the review of patient records discharged during
2018. Sociodemographic data, diagnoses, clinical follow-up information, clinimetric score of the alcohol
consumption, Tobacco and Substances Detection Test (ASSIST 2.0) were obtained as well as the
toxicological profile results.

Results
A representative sample of 268 participants was obtained, 61.6% men and 38.4% women, 86.6%
unemployed, 67.9% single, with an average age of 36 years and 8 years of schooling. The most frequent
diagnoses were Schizophrenia (42%), Substance-Induced Psychotic Disorder (22%), and Bipolar Disorder
(17.9%). The most frequent substances detected in urine toxicology test were: Cannabis 21.8% (n = 45)
and methamphetamines 10.7% (n = 22). The substances with the most frequent consumption in the last
3 months were tobacco, ethanol, cannabis, and methamphetamines. The highest score in the severity of
consumption were methamphetamines and cannabis. The most important predictors for ethanol
consumption were tobacco and cannabis abuse, for cannabis abuse were schooling years and ethanol
consumption, and for methamphetamine consumption, the most important predictors were cocaine and
cannabis abuse.

Conclusions
Young, male, unemployed subjects, with lower educational level, a psychiatric condition, and
psychoactive consumption represent an identifiable "sociodemographic phenotype" that has an increased
risk of requiring hospital services on a more recurrent basis and that could represent a burden to the
health system. Methamphetamines abuse continues to increase and is becoming a significant mental
health and public health issue. Cannabis and methamphetamine use are more severe and have more
serious repercussions in terms of psychiatric morbidity. Correct public policies must be designed to
intervene in this population.
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Introduction
The use of psychoactive substances in patients diagnosed with mental illness is a growing public health
problem (1). In general, patients with psychiatric disorders have a higher incidence of suffering a
substance use disturbance compared to the general population (2). The disorders that present greater
comorbidity with substance use disorders are mood, anxiety, psychotic disorders, and antisocial
personality disorder (1) (3).
According to some studies, the lifetime prevalence of a substance use disorder in non-hospitalized people
with a mental disorder is between 20 to 50% (1, 3, 4). In turn, the prevalence of some mental disorders in
people admitted to specialized centers for substance abuse ranges from 50 to 75% of individuals (3, 5).
Chan et al. (2008) found that young adult patients (18–25 years old) who were in residential treatment
for substance use, were the most vulnerable to present psychiatric comorbidity, finding a prevalence
between 42% -61% (6).
Regarding the comorbidity of substance use before admission in hospitalized psychiatric patients,
studies have shown that the rates of such comorbidity are varied. In the United Kingdom, a study carried
out in 2000 reported that 49% of hospitalized patients with functional psychosis had substance abuse or
dependence (7). In the United States, it is estimated that almost a third of hospital admissions for adults
with a primary psychiatric disorder have a concomitant substance use disorder (8), while in a study
conducted in a psychiatric hospital in the Western Cape Province in South Africa, 23% of patients met the
criteria for substance abuse. The main substances of abuse were cannabis (27%), alcohol (23%), and
methamphetamines (13%) (9).
In low- and middle-income countries, studies related to substance use have mainly focused on the
prevalence and correlation of substance use with mental health problems in the general population (10).
In a study carried out in Colombia, a dual diagnosis prevalence of 7.2% was found, while in India
prevalence of 32.4% was reported in the general population (11, 12). However, there are no studies on the
use of substances in psychiatrically hospitalized patients and there are no publications where
explanatory models are developed that describe the influence of the interaction of the different variables
that characterize this phenomenon. For this reason, the purpose of this work was to carry out a study to
(1) identify the most prevalent psychoactive drug abuse patterns in hospitalized patients in a psychiatric
hospital, (2) estimate the severity of substance abuse, and (3) determine the factors associated with drug
consumption using multivariate statistical modeling.

Material And Methods
Study design and subjects
A review of the records of all the patients who were admitted in 2018 to the hospital "Prolonged stay
center for comprehensive care in mental health" (CAISAME), the largest psychiatric hospital in western
Mexico, was conducted. A total of 252 beds available for the hospitalization area. The site serves as a
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place of concentration for mental illnesses since it is the reference hospital for chronic or serious
disorders in a network of 10 first-level mental health units distributed in a geographical area of the
country (with a surface similar to the area that covers the country of Portugal and 3 times the size of the
US state of Massachusetts) and that offers mental health care services for a population of approximately
8 to 10 million inhabitants (13).
The review began with the total number of patients who were discharged from January 1, 2018, to
December 31 of the same year (N = 712). A probabilistic and representative sample was obtained from
this total when applying the formula to estimate the prevalence of substance use. The following
parameters were taken into account: a) the total number of admissions in a year (N = 712), b) maximum
acceptable error = 5%, c) estimated percentage of the sample = 50%, d) desired level of confidence = 95%
obtaining a sample number of 250. It was decided to expand the sample by 6% if there were incomplete
data in the review of records, so the final sample included 268 patients.
This review previously included the generation of a special format called the PCSPsi format (pattern of
consumption of psychoactive substances) created from this project and which is part of the information
gathering and evaluation program, to assess the quality of care, as well as for the development of
research that favors improvements for said attention. The information included in the PCSPsi format was
organized in 6 sections: sociodemographic data, diagnoses, clinical follow-up information, clinimetric
score, the pattern of substance use, and results of toxicological profile. Through this format, the
information was extracted to be placed in the database used for this investigation.
All information extracted from the files, captured in the PCSPsi format and later exported to the database,
was converted into information that could not be related to any patient, hence, all subjects remained
anonymous.
The present work is a retrospective and observational analytical type study; complied with the
amendments established in the Helsinki declaration, safeguarding at all times the principles of
beneficence, non-maleficence, autonomy, and justice; It was approved by the research department of the
Jalisciense Institute of Mental Health with the registration number 2019 − 195.
Procedures
Six treating doctors were trained to fill out the PCSPsi format that included the Alcohol, Smoking, and
Substance Involvement Screening Test (ASSIST) (see properties of the test in the next section), after that,
another 3 health workers were in charge of extracting the information from that formats and establish the
database. Neither the treating physicians who completed the forms nor the health workers in charge to
extract the information obtained in the database were related to the content analysis, thereby maintaining
the anonymity and blinding of the patients' results.
The filling of the PCSPsi forms was carried out systematically, it was not allowed to let any item
unregistered since it could not be saved electronically if left empty. Section 1 collected sociodemographic
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information and included: age, sex, marital status, years of schooling, occupation, place of residence,
practicing religion. Section 2 was concerned with diagnoses and included the registration of up to 3
psychiatric diagnoses and medical comorbidities. Section 3 contained the clinical follow-up information
and included the record of the history of having already had “some previous treatment for any addiction”,
time of illness in years, time of treatment in years, previous hospitalizations, hospitalizations in the last
12 months, days of hospitalization in the present admission and the number of drugs prescribed at
discharge. Section 4 contained the scores of the scales used in the project and included the Global
Assessment of Functioning score (GAF) at admission and the GAF score at discharge, ASSIST scores for
the consumption of ethanol, cocaine, cannabis, hallucinogens, methamphetamines, inhalants, opioids,
sedatives/hypnotics/anxiolytics, tobacco, and other substances. Section 5 was made up of the variables
of "substance use", the use of substances was recorded in the last 3 months, the severity of use
according to the Diagnostic and Statistical Manual of Mental disorders Fifth Edition (DSM 5) and ASSIST
for the clinical association of the main diagnosis with the use of substances. Finally, Sect. 6 was the one
that included the results of the toxicological profile obtained from the urine sample within the first 24
hours of admission and included the analysis of cannabis, cocaine, methamphetamines,
benzodiazepines, and opioids use.
Measurements and categorizations
The ASSIST scores were used to assess substance use. This questionnaire aims to identify levels of
harmful use of substances. It consists of 8 items on the recent use (last 3 months) and throughout the
life of 10 different substances (tobacco, alcohol, cannabis, cocaine, methamphetamines, or other
stimulants, anxiolytics, hallucinogens, inhalants, and other drugs) (14). It has a sensitivity and specificity
for detection of consumption of 0.80 / 0.71 for tobacco, 0.83 / 0.79 for alcohol, 0.91 0.90 for cannabis,
0.92 / 0.94 for cocaine, 0.97 / 0.87 for methamphetamines, 0.94 / 0.91 for sedatives, and 0.94 / 0.96 for
opioids (15).
"Substance use" was defined as the presence of consumption of any legal or illegal substance for nontherapeutic purposes in the degree of recreation, abuse, dependence or to mitigate deleterious symptoms
that occur in the absence of such substance (withdrawal). It was defined as “a history of treatment for
addictions” to the presence in their medical history of a therapeutic approach with the specific purpose of
reducing or avoiding the consumption of some substance; "Active substance use" to any subject who has
had a substance use in the last 3 months; “Pattern of light substance use”, thus categorized through the
ASSIST scores obtained (0 to 10 points for ethanol consumption and 0 to 3 points for the rest of the
substances); “Pattern of moderate consumption of substances” thus categorized through the ASSIST
scores obtained (11 to 26 points in ethanol consumption and 4 to 26 points for the rest of substances);
“Pattern of severe substance use”, thus categorized through the ASSIST scores obtained (27 or more
points in the use of any substance); “Disease time in years¨, period of time since the main diagnosis for
which the patient was admitted to the hospital in this occasion, that is, his main diagnosis and until the
date of his admission to it; “Time of disease treated in years” to the period of time elapsed from the
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beginning of a therapeutic approach for its main diagnosis and until this hospitalization; "Number of
drugs on discharge" to the last pharmacological prescription indicated on the day of hospital discharge.
For the description of the main psychiatric diagnoses and medical comorbidities, the international
classification of diseases version 10 (ICD 10) was used.
The sociodemographic variables described were sex, marital status, occupation, place of residence, and
schooling.
The clinical variables described were: age in years, time of the disease in years, time of the disease that
has been treated in years, number of hospitalizations in the last 12 months, number of hospitalizations in
their entire lives, days of hospital stay, prescribed psychotropic drugs at discharge, GAF score on
admission, GAF score on discharge, substance use at some time in life, substance use in the last
3 months and severity of use.

Statistical analysis
The sociodemographic data and the results of the nominal and ordinal variables (diagnoses,
comorbidities, substance use, and pharmacological groups used) were presented through frequencies
and percentages; the results of continuous variables (age, schooling in years, number of hospitalizations,
days of hospital stay, clinimetric test score, prescribed drugs, and doses) are shown as a mean and
standard deviation. A probability of type 1 or Alpha error of 0.05 was considered.
When comparing two means, the student's t-test was used for independent samples, however, if the
criteria for normality and homoscedasticity were not met, the Mann Whitney U test was used.
Furthermore, we perform a predictive analysis for the 3 dependent variables (DV) that were considered the
most relevant (1. Use of alcohol, 2. Use of cannabis, and 3. Use of methamphetamines). In a first
moment, we fitted three multivariate logistics models (one for each DV), and in a second stage, we apply
a backward stepwise algorithm to reduce the irrelevant factors of the models. The independent variables
(IV) or regressors that we used if appropriate were: consumption in the last 3 months of (1)
methamphetamines, (2) cocaine, (3) cannabis, (4) alcohol, (5) hallucinogens, (6) inhalants, (7) opioids,
(8), Sedatives, Hypnotics and Anxiolytics (SHA), (9) tobacco, and (10) others, (11) treatment time, (12)
days of hospital stay, (13) sex, (14) age, (15) diagnosis, (16) years of education. See the exact models in
the supplementary material. (The code is available upon request from the authors). Of course, when
predicting a DV like the use of alcohol, we did not include this use of alcohol as an IV, the same for the
use of cannabis and the use of methamphetamines models.
For each DV, complete models were created, which were called “full model” (Mfull), which included the
interactions of the most relevant variables (methamphetamines, alcohol, and cannabis) with the rest of
the regressors. We used the “Mfull” as the input for a backward stepwise regression using Akaike
Information Criterion (AIC). The algorithm consists of a method of eliminating the factors that provide
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less predictive information to the model (we use the stepAIC function from the Modern Applied Statistics
with S package; Venables, & Ripley, 2002). In this case a factor i is removed to create a “reduced model”
(Mred), which will be compared with “Mfull”; and if the AIC of Mred < Mfull then factor i will be removed.
The previous step is repeated until the AIC of Mred > Mfull. To see the result, step by step of the 3 models,
see Supplementary Materials.
The final models reduced after the stepwise algorithm were called “final model”, (Mfinal). For all the 3
Mfinal coefficients, the following were obtained: standard error, T value, standardized coefficient,
standardized coefficient error, p-value, effect size, and 95% confidence interval; the McFadden
approximation was obtained and the Hosmer and Lemeshow goodness of fit test was carried out. The
alpha value of 0.05 was used.
We used the statistical package for the social sciences SPSS version 25 and “RStudio” which uses the R
language developed and updated by “The R Project for Statistical Computing". The statistical packages
used in R were: for data processing, reshape2 and dplyr (16, 17); McFadden R2 approximations for
logistic models, pscl (18); Hosmer and Lemeshow test (19); model writing, psycho (20); and data
visualization, ggplot2 (21), viridis (22), and ggpubr (23).

Results
Use of psychoactive substances and sociodemographic characteristics
268 subjects were included in the study, 61.6% were male, the mean age was 36 years, an average of
8 years of schooling, 86.6% were unemployed, 67.9% were single, with an average 9 years with the main
psychiatric diagnosis and 3.4 hospitalizations throughout their lives; the detailed description of the
characteristics of the population included is reported in Tables 1 and 2.
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Table 1
Sociodemographic variables. (n = 268)
Variables

Categories

Frequency %

Sex

Male

165 (61.6)

Female

103 (38.4)

Single

182 (67.9)

Married/Free union

50 (18.7)

Divorced/separated

26 (9.7)

Widower

10 (3.7)

Employed

36 (13.3)

Unemployed

234 (86.7)

No schooling

21 (7.8)

Elementary school

106 (39.6)

Middle school

87 (32.5)

High school

38 (14.2)

Bachelor

16 (6.0)

Metropolitan area

167 (62.3)

State resident (not from the metropolitan area)

83 (31.0)

Another state

18 (6.7)

Marital status

Occupation

Schooling

Residency
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Table 2
Continues variables (n = 268)
Variables

Mean (ED)

Years of schooling

8.0 (3.7)

Age

36.5 (12.1)

Disease duration

9.0 (9.9)

Treatment duration

7.1 (9.6)

Hospitalizations in the last year

1.3 (0.8)

Lifetime hospitalizations

3.4 (5.1)

Hospitalization duration (days)

28.2 (22.9)

Number of psych drugs prescribed on discharge

2.2 (0.9)

GAF score (admission)

17.1 (5.9)

GAF score (discharge)

58.5 (13.5)

The three most frequent discharge diagnoses were: Schizophrenia with 42.2% (n = 113), substanceinduced psychotic disorder with 22.0% (n = 59) and bipolar disorder with 17.9% (n = 48), which together
represent 82.1% of the sample. The remaining diagnoses were major depressive disorder 4.1% (n = 11),
schizoaffective disorders 2.2% (n = 6), intellectual disability 1.1% (n = 3), personality disorder 1.1% (n = 3)
and other diagnoses. 9.4% (n = 25).
Substance abuse in the last 3 months was distributed as follows: 46.6% of the sample used tobacco,
45.9% ethanol, 34.3% cannabis, and 32.8% methamphetamines (Table 3).
Toxicological urine tests were carried out to detect consumption of some substances in 76.9% (n = 206)
of the total number of hospitalized patients within the first 24 hours of admission. The 4 substances that
were detected most frequently were: Cannabis in 21.8% (n = 45), methamphetamines in 10.7% (n = 22),
benzodiazepines in 5.3% (n = 11) and cocaine in 0.5% (n = 1) subjects.
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Table 3
Substance abuse in the last three months (n = 268)

Substance

Frequency (%)
Consumption

No consumption

Tobacco

125 (46.6)

143 (53.4)

Ethanol

123 (45.9)

145 (54.1)

Cannabis

92 (34.3)

176 (65.7)

Methamphetamines

88 (32.8)

180 (67.2)

Cocaine

28 (10.4)

242 (89.6)

Benzodiazepines

19 (7.1)

249 (92.9)

Inhalants

17 (6.3)

253 (93.7)

Hallucinogens

2 (0.7)

266 (99.3)

Opioids

1 (0.4)

269 )99.6)

The severity of substance abuse
The 4 substances that had the highest frequency of consumption in the last 3 months were tobacco,
ethanol, cannabis, and methamphetamines. For tobacco consumption (n = 125), a pattern of mild
consumption was observed in 14.4% of people, 71.2% moderate consumption and 14.4% severe
consumption. For ethanol consumption (n = 123), 43.9% had a slight consumption, 43.1% a moderate
and 13% a severe consumption. In cannabis users (n = 92) 10.9% had a light consumption, 45.7% a
moderate consumption and 43.5% a severe consumption. Finally, for methamphetamine users (n = 88)
there was a slight consumption in 5.7% people, moderate in 45.5% and severe in 48.9% (Fig. 1).
Regarding the severity of consumption, the 2 substances that obtained the highest score were
methamphetamines and cannabis, since 16.0% and 14.9% of the total sample, respectively, obtained a
score higher than the cut-off point (27 points) to classify the use of a substance as severe consumption
(Fig. 1).
Multivariate Statistical Modeling
To explore the associated factors for drug consumption and to respond to our third objective, we carried
out a predictive multivariable analysis. The next section presents the exploratory analysis used to identify
the association between alcohol, cannabis and methamphetamines consumption with several
independent variables (for details see Methods).
Alcohol abuse final logistical model
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In the overall Mfinal predicting model, alcohol use has an explanatory power of 73.72%. The model's
intercept is at -3.17 ± 0.83. Within this model: The effect of tobacco use is significant (beta = 2.17 ± 0.35,
95% CI [1.49 to 2.87], p < .001) and can be considered as large (std. beta = 2.17 ± 0.35). The effect of
cannabis use is significant (beta = 1.30 ± 0.42, 95% CI [0.50 to 2.13], p < .01) and can be considered as
medium (std. beta = 1.30 ± 0.42).
Cannabis abuse final logistic model
In The overall Mfinal predicting model cannabis use has an explanatory power of 85.75%. The model's
intercept is at -1.22 ± 1.07. Within this model: The effect of schooling years is significant (beta = -1.73 ±
0.80, 95% CI [-3.33 to 0.16], p < .05) and can be considered as large (std. beta = -1.73 ± 0.80). The effect of
alcohol use is significant (beta = 1.67 ± 0.50, 95% CI [0.70 to 2.69], p < .001) and can be considered as
large (std. beta = 1.67 ± 0.50). The effect of substance induced psychotic disorder is significant (beta =
1.52 ± 0.54, 95% CI [0.48 to 2.62], p < .01) and can be considered as large (std. beta = 1.52 ± 0.54). The
effect of tobacco use is significant (beta = 1.45 ± 0.48, 95% CI [0.51 to 2.42], p < .01) and can be
considered as medium (std. beta = 1.45, ± 0.48). The effect of amphetamine use is significant (beta =
1.35 ± 0.45, 95% CI [0.47 to 2.26], p < .01) and can be considered as medium (std. beta = 1.35 ± 0.45).
Methamphetamines abuse final logistical model
In the overall Mfinal predicting model, methamphetamines use has an explanatory power of 86.92%. The
model's intercept is at -1.30 ± 1.09. Within this model: The effect of substance induced psychotic disorder
is significant (beta = 2.33 ± 0.52, 95% CI [1.33 to 3.40], p < .001) and can be considered as large (std. beta
= 2.33 ± 0.52). The effect of cocaine use is significant (beta = 1.82 ± 0.70, 95% CI [0.53 to 3.31], p < .01)
and can be considered as large (std. beta = 1.82 ± 0.70). The effect of cannabis use is significant (beta =
1.50 ± 0.48, 95% CI [0.56 to 2.47], p < .01) and can be considered as large (std. beta = 1.50 ± 0.48). The
effect of Tabaco is significant (beta = 1.25 ± 0.59, 95% CI [0.08 to 2.43], p < .05) and can be considered as
medium (std. beta = 1.25 ± 0.59).The effect of age is significant (beta = -0.05 ± 0.02, 95% CI [-0.09 to
-0.01], p < .01) and can be considered as small (std. beta = -0.63 ± 0.24).
The summary of the three final models used to predict methamphetamine, cannabis, and alcohol
consumption are presented in Fig. 2.

Discussion
It is worth noting that the set of sociodemographic characteristics of the sample studied here appear to
be associated with an increased risk for presenting mental disorders, since the average included subjects
were young, male adults, who were single and unemployed. These characteristics have been associated
with this increased risk in studies previously carried out and similar to ours (24, 25).
It is important to highlight the high percentage of unemployment that the participants had, some authors
have observed an increase of 1.5 to 2 times more the risk of being hospitalized in unemployed or
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economically inactive subjects (26).
It is documented that people with severe mental illness, such as schizophrenia and bipolar disorder, have
high unemployment rates, with more difficulties in finding and keeping a job, which may be due to low
levels of education, stigma, and chronic or recurrence of symptoms (27). The more severe the mental
disorder, the greater the association with unemployment or economic inactivity has been reported, as is
the case of psychotic disorders (the most prevalent syndrome in the sample studied here), which are
associated with less remunerated jobs and integrate the lowest socio-economic strata of a community
(26).
In individuals with sociodemographic characteristics such as those observed here, there is usually an
increase in the rate of psychiatric hospital readmissions. Bui and Wijesekera (2019) found a statistically
significant association between the unemployment rate of the population and the rate of hospital
admissions, this association was closer in case of also having a substance abuse disorder (28).
According to a recent study carried in South Africa on people with mental illness who were hospitalized,
unemployment is often more common in patients with a psychotic disorder. This may be due to the
deterioration that accompanies severe and persistent mental disorders, such as schizophrenia, and that
leads to conditions of inequality that prevent them from carrying out the fair competition in the labor
market (29). A study carried out in Colombia with people who had been admitted to a psychiatric hospital
reported similar results to those found in our study; the sample was made up of single young men, of low
socioeconomic strata, in them, 62.6% had ages between 18 and 34 years, with low levels of education,
49.5% presenting the diagnosis of schizophrenia or other disorders psychotic. They also reported high
percentages of unemployment, however, they observed that this phenomenon was higher (51.6%) among
those with a dual diagnosis compared to those without substance abuse (45.5%) (30). Specifically, there
is consistent evidence of the relationship between the association of unemployment with substance
abuse in young adults (25, 31, 32,). Besides, almost a third of patients with chronic psychotic disorders
meet the criteria for dual illness, with a three-fold higher prevalence in men, in whom a lower age at their
first hospitalization and a greater number of hospitalizations compared to people with similar
characteristics, but without a history of consumption (33).
All this accounts for the implicit relationship between the variables unemployment, substance use, and
severe and persistent mental disorder. This combination generates in the people who present it, an entity
that has a different clinical impact and carries a higher risk of admission at younger ages, a greater
number of readmissions, a reduction in quality of life, and greater dysfunction (34, 35).
On the other hand, there is a striking increase in the incidence of the diagnosis of "psychotic disorder
induced by substance abuse" as the main admission diagnosis, since in previous studies in our
environment this nosologic entity was not considered as one of the first 3 causes of admission. This
reflects a negative repercussions that are beginning to appear in the social fabric of the region due to the
influence of the overwhelming drug trafficking and consumption, thus reflecting the newer problems that
our society is experiencing (36, 37).
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According to the data obtained, the most commonly abused substances in the studied sample in the last
3 months were: tobacco (46.6%), ethanol (45.9%), cannabis (34.3%) and methamphetamines (32.8%),
similar to reports in the study carried out by Rodriguez and Colls in Spain, where tobacco, ethanol, and
cannabis were the substances with the highest use before hospitalization for mental illness, differing
only by the fourth substance in frequency, where cocaine replaced Methamphetamines (38).
Regarding tobacco (the most used substance by the patients in this study), its relevance lies in the fact
that it exerts a negative effect among the patients under treatment with antipsychotics, since the
components of the tobacco are known to be potent inducers of the enzymatic cytochrome P450 complex,
in particular, the 1A2 isoform, increasing the rate of biotransformation of drugs that are metabolized by
this enzyme. This increased metabolism of some antipsychotics (such as olanzapine and clozapine)
results in a reduction in their plasma concentration, which may complicate the evolution of their
pathology, even leading to the current relapse responsible for their latest hospitalization (39).
Regarding ethanol, it is known that its abuse precedes the consumption of other substances, finding
ethanol in the category of "entry drug" (40). Previous studies show the existence of a clearly defined
sequence of drug abuse that begins with licit substances and leads to illicit drugs, with ethanol being the
most common entry substance. It is worth considering then that future interventions should be directed at
alcohol abuse prevention, management, and rehabilitation (41–47).
Cannabis use (34.3%) was in third place among the most commonly abused substances in the last
3 months and first place among illegal substances. It also ranked second (14.9%) in terms of severity of
use, second only to methamphetamine (16%). That is, cannabis and methamphetamines not only have a
high prevalence in terms of their abuse, but they were the 2 substances that were used most dangerously,
according to the ASSIST scores. Regarding the use of cannabis and its association with psychosis, it has
been observed that patients with psychotic disorders have a higher prevalence of cannabis use and
consumption disorder compared to the general population. Besides, compared to those who do not
consume this substance, cannabis abuse increases the risk of developing Psychosis, severe and
continuous consumption increases the risk of developing schizophrenia. There is also a dose-dependent
association, with an increased risk of psychosis in frequent users (48). Consumption is also associated
with earlier onset of psychotic disorders, occurring on average 2.7 years earlier than in people who do not
consume it (48). Cannabis users with psychotic disorders are at increased risk of relapse,
hospitalizations, poorer adherence to treatment, and greater severity of positive symptoms. Discontinuing
use reduces the risk of progressing to a poor prognosis (48).
Just as there is a “sociodemographic phenotype” for the entire sample, the specific sociodemographic
characteristics of methamphetamine users are also relevant. They are the youngest group of people
compared to the rest of the sample, with the shortest disease evolution, the fewest number of
hospitalizations, a higher GAF score at discharge. Except for hallucinogens and opioids abuse,
methamphetamine abuse was associated with the greatest severity in consumption (according to the
ASSIST scores). They are a group with great potential for a timely intervention prior to their evolution
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towards a “revolving door” phenomenon that is difficult to manage. Given that, in their last
hospitalization, their stay did not last for more days compared to the rest of the sample, did not have a
greater number of prescribed psychotropic drugs, they entered with similar severity, but were discharged
with greater recovery. This evidenced by the GAF score at both times (49, 50). It would then be necessary
to devise public policies or a specific management plan to avoid relapses in these patients upon
discharge (51).
In Mexico, Medina-Mora et al. reported that the consumption of methamphetamine ranks third of those
substances for which treatment is sought (14.3%), however, in regions near the border, it occupies the first
place of attention (31.2%) (37). In the present study, the consumption of methamphetamines ranked
fourth, with 32.8%, among the most used substances in the last 3 months. Of the patients who consume,
the majority (48.9%) report severe consumption. According to reports from the Inter-American Drug Abuse
Control Commission in 2019, Mexico ranks second in prevalence, in the general population, of
methamphetamine use with 0.9%, being higher in men (52). However, the source of monitoring is based
on population-based surveys, which have limitations that reduce their usefulness for evaluating shortterm changes, decrease the possibility of obtaining representative figures for specific vulnerable groups,
and have limitations regarding the validity of the information derived from the social stigma surrounding
consumption, so these figures may be underestimated (53).
The risks in the consumption of this substance directly impact the public health of the country to a
greater degree than the consumption of other substances, its use usually increases by 3 or 3 fold the risk
of presenting psychotic symptoms, particularly if it is used in large quantities or an early age onset
(54.55). Methamphetamines cause an overflow of dopamine in the striatum, leading to excessive
glutamate release in the cortex. Excess glutamate can, over time, damage cortical interneurons. This
damage causes dysregulation of the thalamocortical signal, which can result in the presentation of
psychotic symptoms (55).
Regarding predictive analysis, the logistic models for methamphetamines, ethanol, and cannabis had a
high power to explain the totality of the consumption phenomenon (86.92%, 73.72%, and 85.75%
respectively). In other words, each of the variables that made up the models, by being present together
with the other variables, can predict with significant statistical power the possibility that in a similar
scenario there may or may not be a risk of consuming any of these substances.
It is interesting to observe how the findings in our study and others suggest that the risk of illicit
substance consumption considered as "more dangerous" is increased if other substances for legal
consumption were previously used, or if 2, 3 or more substances were added before the arrival of cocaine
or methamphetamine use. It is of utmost importance to highlight that the sociodemographic variable with
the highest weight in these models was the years of study, with an effect size of -1.73, which shows that
at a lower school level there is a greater risk of cannabis use, with the consequent risk that this entails for
being one of the "entry drugs" for the consumption of other illicit drugs. It is also relevant to emphasize
that at a younger age the risk of consumption of other substances increases, with a particularly large
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effect size (from − 0.63) being observed for the use of methamphetamines, in the presence of
consumption of other substances (alcohol, cannabis or cocaine).
As part of the limitations of the study, we found a high percentage of people who did not undergo the
toxicological test in the first 24 hours of admission (23.1% did not have this test, mainly due to the level
of agitation reported by nursing), which reduced the detection figures for acute substance use. Besides,
the fact that the methamphetamine detection test has a reduced positive predictive value in terms of its
completion time concerning the date of last use (detects a positive use only if it was performed within 48
to 72 hours ) further reduced the percentage of people identified as consumers of this substance in the
last 12 weeks (56).
However, we consider that the most important limitation of our work is the predictive level that the results
show us, since being an exploratory and observational study, the evidence presented here only allows to
establish possible associations and suggestions for future studies to be carried out to determine if the
sociodemographic and clinical characteristics mentioned here as “risk variables” could be replicated in
prospective studies designed to obtain a better quality of evidence.

Conclusions
We consider that it is vitally important to identify the characteristics and profiles of the population
admitted to psychiatric institutions. It is crucial to investigate the factors that modulate the clinical course
of mental illness over time. For example, the traits that differentiate the different consumption patterns of
psychoactive substances. The results obtained in our study corroborate the data of international studies
on the significant influence of substance use in the population with mental disorders. Especially in those
with more severe conditions requiring hospital admission. Also, it allows us to establish a
sociodemographic profile of the people who represent a high burden on mental health care systems.
Young men, unemployed, less educated, with a psychiatric condition and psychoactive drug consumption
represent an identifiable "sociodemographic phenotype" that will require hospital services on a more
recurring basis.
For us, the recent positioning of drug use like methamphetamines and its impact on mental health was
highly striking. The proof is the modification of the morbidity profiles of this psychiatric institution, where
psychotic disorders induced by psychoactive substances already displaced bipolar diseases that
traditionally occupied second place after schizophrenia. Although substances such as tobacco and
alcohol continue to be more prevalent, the present study showed that the patterns of illegal psychoactive
drugs such as cannabis and methamphetamines are especially more severe and have more serious
repercussions in terms of psychiatric morbidity. The systematization of this type of study will be pending
over time to identify changes and the repercussions that these could generate. Therefore, we consider
that it is essential that low and middle-income countries generate this type of information for the design
of correct public policies tailored to each of the countries or regions that generate them.
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Figure 1
ASSIST scores on the severity of consumption per interest drugs. Each point is a patient. The black dot is
the mean and the error bars are standard errors.
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Figure 2
In this figure, we synthesis the 3 final logistic models: (1) methamphetamines use, (2) cannabis use, and
(3) alcohol use in the last 3 months. The y-axis represents the 3 models and x-axis the regressors (or
predictive factors) that survive the stepwise model reduction algorithm. When there are not purple and
orange circles, it means that the model does not have that factor as a predictor. The circle size represents
the effect size of a predictor, and the color is the direction of the effect.
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