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Abstract

Objective: The objective of the study was to know the opinion and prevalence of use of central nervous system stimulant
drugs (SDs) in healthy people in open population. Methods: An electronic survey was designed with 11 questions to
know the frequency of use of SD, and also questions to explore previous knowledge, opinion about the risks associated
with its use and about its regulation, etc. The survey was spread by electronic social networks to persons over 18 years
old of any gender. Descriptive analysis and a Chi-square test were done to find associations between variables. Results:
A total of 526 surveys were conducted, 271 male participants (51.5%) and 249 female (47.3%). The median of age was
22 years old (range 18-83 years). Median scholarship was 12 years (range 6-20 years). About 49.6% were students. About
75% had prior knowledge about stimulants, 13.6% reported prior use, 26% opined these drugs could be dangerous, and
88% opined that they should be regularized. Finally, ages between 18 and 30 years old and scholarship above high
school were associated with the use of SD. Conclusion: There was a frequency of 13.6% of SD use. Most of the res-
pondents are worried about its safety and are in favor of their regularization. Being young with high scholarship was
associated with SD use.
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Opinion y prevalencia de uso de estimulantes del sistema nervioso central en
poblacion abierta. Resultados de una encuesta electronica

Resumen

Objetivo: Conocer la opinidn y frecuencia de uso de farmacos estimulantes del sistema nervioso central (FE) en poblacion
abierta. Métodos: Se disefio una encuesta anénima electronica con 11 preguntas para conocer la frecuencia de uso de FE,
Su conocimiento previo, su opinidn sobre los riesgos asociados con su consumo y opinion sobre su regulacion, etc. La
encuesta se difundid por redes sociales a > 18 afios de ambos sexos. Se realizé andlisis descriptivo y prueba de Chi cua-
drada para buscar asociaciones entre las variables. Resultados: Se realizaron 526 encuestas, 271 participantes hombres
(51.5%) y 249 mujeres (47.3%). La mediana de edad de 22 afios (rango 18-83 afios). La mediana de escolaridad fue 12 afios
(rango 6-20 afios). 49.6% fueron estudiantes. Un 75% tenian conocimiento previo de los estimulantes, un 13.6% reporto uso
previo; un 26% opino que pueden ser peligrosos; un 88% opino que deben ser controlados. La edad entre 18-30 afios y la
escolaridad superior a bachillerato se asocio con uso de FE. Conclusiones: Existié una frecuencia del 13.6% de uso de FE.

Correspondence: Date of reception: 06-01-2022 Available online: 06-05-2022
*Paul Carrillo-Mora Date of acceptance: 21-02-2022 Rev Mex Neuroci. 2022;23(5):171-176
E-mail: neuropolaco @yahoo.com.mx DOI: 10.24875/RMN.220000031 Wwww.revmexneurociencia.com

2604-6180 / © 2022 Academia Mexicana de Neurologia A.C. Published by Permanyer. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

171


mailto:neuropolaco%40yahoo.com.mx?subject=
http://dx.doi.org/10.24875/RMN.220000031
http://crossmark.crossref.org/dialog/?doi=10.24875/RMN.220000031&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/

172

Rev Mex Neuroci. 2022;23(5)

La mayoria tiene dudas sobre su seguridad y estd a favor de que sean controlados. Ser joven con alta escolaridad se

asocio al uso de FE.

Palabras clave: Estimulantes del SNC. Encuesta. Prevalencia. Cognicidn. Sanos.

Introduction

The idea of using any substance to enhance alert-
ness or cognitive performance in healthy people is very
attractive. Since decades ago, people have been using
distinct drugs with this purpose, however, recently, their
use in teenagers and young adults has gained a lot of
popularity’. Central nervous system stimulant drugs
(SDs) are all neuroactive substances that increase cer-
tain brain neurotransmitters, in particular catechol-
amines (noradrenaline, dopamine, and adrenaline), al-
though, they can increase other neurotransmitters too
like serotonin, histamine, and glutamate'2. Stimulants
are a diverse group of substances that include from
natural molecules like caffeine, to a synthetic drug such
as methylphenidate, modafinil or amphetamine, and its
derivatives®.

There are a lot of publications about possible positive
effects with the use of SD in alertness or cognitive
functions in healthy people, however, to the date, there
is no consensus about its utility as the positive ob-
served effects continue being marginal or inconsistent
between studies®. In spite of the lack of evidence on
positive effects, its use has increased in the last years
in healthy young individuals, particularly in college
students®®,

In addition to the lack of evidence on its positive ef-
fects on cognition, there is a certain concern about the
safety and risk of addiction to SD with repeated or
chronic use’. Furthermore, there is an increasing con-
troversy on the bioethical aspects related to the undis-
criminated use of SD on healthy individuals, as is still
in discussion if its use should be regularized by health
authorities or if it should be considered a form of fraud
or brain doping that must be prohibited in educational
institutions and other areas®.

There are a great number of studies that explore the
frequency of use of SD and risk factors related in
healthy individuals, however, comparatively, there are
few studies that have explored the public opinion on it
use and regulation®°, On this matter, one study that
conducted three surveys in 1400 individuals about their
opinion on SD use showed that its acceptance is great-
er when it is reflected in other person, and also accep-
tance depended on the context of the use by each
study™. Another study performed only in medicine

students regarding the use of methylphenidate showed
that more than 70% had the perception that methylphe-
nidate could increase their cognitive performance, how-
ever, 66% of them were worried with the legality of its
use and more than 90% thought that it could be dan-
gerous for their health’?. On the other hand, a study
conducted by specialists of different medical-biological
and social areas showed that depending on the profes-
sion, there is great variability on the opinion about the
legality of its use'.

Finally, although there are some studies about the
frequency of use of SD in Latin America, to the best of
our knowledge, there are no prior studies about the
general opinion of the use of SD in this population,
therefore, the objective of the present study was to get
to know the opinion and frequency of the use of SD in
a sample of open population in Mexico.

Method

Survey

A clinical transversal descriptive and analytic study
was developed. Furthermore, an anonymous survey in
an electronic format was developed, in first instance,
the survey was applied in pilot group of 50 persons to
evaluate the performance and reliability of each ques-
tion and its adequate understanding by participants;
after applying the necessary adjustments, the final ver-
sion of the survey included 11 multiple-choice ques-
tions: six dichotomic answer questions (yes/no) and five
with four possible responses, in addition to demograph-
ic information and other variables of the participants
(sex, age, scholarship, religion, birthplace, chronic dis-
eases, etc.), Questions explored if participants had pri-
or knowledge on SD, if they have used any substances
to enhance alertness (like caffeine or tobacco) or to
enhance the cognitive functions, as well as their opin-
ion on their safety, if these drugs should be regulated
by health authorities, if they are in favor of further re-
search, and finally, a hypothetical scenario was pre-
sented on the use of SD: where an individual uses a
SD during a job examination and apparently this gives
him and advantage over the other applicants obtaining
at the end the job in dispute. In this context, the
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Table 1. Summary of Checklist for Reporting Results of Internet E-Surveys (CHERRIES)

1. Design of survey

N

. Institutional Review Board

w

. Development and pre-test

S

. Recruitment process and description
of the sample having access to the
questionnaire

Target population: open population, adults over 18 years of age, of both sexes.
Convenience sample.

Research project was approved by the bioethics committee of the National Institute of
Rehabilitation LGII, with registration number 54/17. The survey was conducted completely
anonymous and no confidential information of the participants was managed; the informed
consent for inclusion was requested in electronic format. Digital information was
encrypted to guarantee confidentiality and to prevent unauthorized access.

Survey was developed by clinical neuroscience research experts and in first instance was
applied in pilot group of 50 participants to evaluate the performance and reliability of each
question.

Link for the survey (Google Forms) was sent electronically and the invitation was spread
by social media in person-to-person manner, to any person who accepted to answer the
survey completely, the inclusion criteria were people over 18 years old, of any gender and

any residence place.

o1

. Survey administration

Invitation was made by social networks (WhatsApp or Facebook), participation was

completely voluntary; there was no randomization in the questions; the final version
included 11 multiple-choice questions: six dichotomic answer questions (yes/no) and five
with four possible responses, in addition to demographic information and other variables
of the participants (sex, age, scholarship, religion, birthplace, chronic diseases, etc.).
Survey was applied between August 3 and November 5 of 2021.

(=2

. Response rates

The electronic format of the survey could only be answered once, and no question could

be left unanswered. No estimate of the percentage of participation was made.

~

. Preventing multiple entries from the

same individual email address.

[==]

. Analysis

The survey was linked to a valid email address and could only be answered once per

Only fully answered surveys were analyzed; there was no limit of time to complete the

survey and no weighting was done within the questions of the questionnaire.

participant was asked if he/she considers the situation
fair or unfair and why he/she thinks the individual in the
scenario got the job. These two questions have the
purpose to discover their opinion on the situation from
the ethical perspective.

Participants

The application of the survey had place from August
3 to November 5 of 2021. The link for the survey was
sent electronically and the invitation was spread by
social media to any person who accepted to answer
the survey completely, the inclusion criteria were as
follows: people over 18 years old, of any gender and
residence place. The only exclusion criteria considered
were uncompleted or repeated registered surveys. As
the survey was conducted completely anonymous and
no confidential information of the participants was man-
aged, the authorization for inclusion in study was re-
quested electronically only.

A more detailed description of the method used in
the development and application of the survey is

presented in table 1, following the recommendations of
the Checklist for Reporting Results of Internet E-Sur-
veys (CHERRIES)'“.

Statistical analysis

The data were concentrated in a database, and in first
term, descriptive statistic was used with mean, median
and range to present the general characteristics of the
population; in second term, a Fisher’s exact test and/or
a Chi-square test were used to evaluate the association
between the prior use of SD and the participants demo-
graphic variables. For the analysis, the GraphPad Prism
software version 6.0 was used. p < 0.05 was considered
statistically significant.

Results

There were a total of 526 opinion surveys completed.
Two hundred and seventy-one participants were male
(51.5%) and 249 females (47.3%), the rest did not spec-
ify (6 = 1.1%). The average age of all participants was
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29 years old (= 14 years). The age groups distribution
was as follows: 18-20 years old: 187 (35.5%); 21-30 years
old: 192 (26.5%); 31-40 years old: 46 (8.7%); 41-50 years
old: 46 (8.7%); and 51-85 years old: 55 (10.4%). The
average scholarship in total sample was 12.7 years
(x 2.29 years), the distribution by school grade was as
follows: elementary and middle school concluded:
47 (8.9%); high school concluded: 306 (58.1%); univer-
sity concluded: 151 (28.7%); and masters or PhD:
22 (4.1%). On religion, the most frequent one was cath-
olic in 289 participants (54.9%), other religion:
63 (11.9%), and none in 174 (33%). About place of res-
idence, the majority was from Sinaloa (n = 264, 50.1%),
126 from Mexico City or Estado de Mexico (23.5%), and
other federal entities 135 (26.6%). About their occupa-
tion: 261 were students (49.6%), workers from health
areas: 41 (7.7%), other jobs: 169 (32.1%), and unem-
ployed: 55 (10.4%). On chronic diseases, 470 (89.3%)
did not suffer any chronic disease and 56 (10.6%) did.

About the prior knowledge on SD, 75.6% of partici-
pants answered yes and 24.3% answered no. On the
prior use of SDs, 72 (13.6%) participants responded
yes, 37 of them were male and 35 were female, from
the 72 participants that answered yes, only 37 (51.3%)
of them used a drug that actually possesses stimulant
properties (examples: methylphenidate, Adderall,
modafinil, atomoxetine, armodafinil, nicotine, and caf-
feine), and 38.8% mentioned used other types of drugs
or substances that are not considered stimulants (ex-
amples: multivitamins, antidepressants, melatonin, and
anxiolytics). On the other hand, 79% of participants
(n = 416) confirmed their use of any substance (caffeine,
tobacco, energy drinks, etc.) to maintain or enhance
their alertness. Of them 30% (n = 125) consume it daily,
20.4% (n = 85) use it from 1 to 3 times/week and 49.5%
(n = 206) consume it sporadically, 63.3% (n = 333) said
“I don’'t know” and 10.2% (n = 54) don’t answered. In
the question, where participants were asked if they
considered that SD should be controlled by health au-
thorities: 463 (88%) answered positively. Finally, in the
hypothetical scenario, 153 (29%) considered the sce-
nario as “fair;” 76 (14.4%) mentioned that the situation
was “unfair” and 227 (63.8%) gave other responses. On
the same hypothetical scenario, 54 (10.2%) participants
attribute the success of person in hypothetical scenario
to the use of SD and 63.8% (n = 336) attribute it to other
causes different from the SD.

When performing the analysis of association of vari-
ables, three variables associated significantly with prior
SD use, the age group between 18 and 30 years old
(p=0.0376), scholarship above high school (p = 0.0493),

and practicing a religion different from catholic or have
no religion (p = 0.0041).

Discussion

The use of SD for different purposes has been pop-
ularized in the past few years, particularly in young and
healthy individuals, however, it is difficult to establish
exact reliable prevalence as there are many variables
that influence the results of the studies?.

In this sense, one of the aspects that limit the veracity
of surveys is that the use of SD can be seen as some-
thing forbidden, dishonest, or unethical, therefore,
many people usually do not tell the truth about it'®. For
this reason, results very important to know the opinion
and attitudes of the general population toward SD use
in healthy subjects. To the best of our knowledge, this
is the first opinion survey on this theme conducted in
our country.

In the present survey, one of the aspects to highlight
about the studied population characteristics is that the
majority of participants were young with an average
age of 39 years old which could be due to different
factors, being the most probable the easy access to
electronic social media, which was the way by the sur-
vey was spread in all the age groups'®. In relation to
the youth of the population, we also found a very small
percentage of participants with chronic diseases
(10.6%). In addition, other aspect to highlight is that the
education level of the included sample was high with
an average of 12.7 years, which is higher that general
average scholarship reported in Mexico, being it the
highest in Mexico city with 12 years, and the lower in
Chiapas with 8 years'”. This could be due to the same
reason that was previously indicated and also the fact
that the great majority of our individuals were students
or have a job.

About the participants responses, there was a high
prevalence of previous knowledge about SD (75.6%),
which could be due to the high scholarship and age of
the participants, which is precisely the population
where these drugs are the most popular'-2. On the other
hand, in spite of the high frequency of knowledge about
SD, the frequency of prior use of SD for cognition was
only 13.6%, however, it is difficult to contrast this num-
ber with other studies as there is a great variability in
the reported prevalence, which range from 1% to 20%'.
The reasons for this variability are diverse, from the
way, the surveys are conducted (anonymous, electron-
ically, personally, etc.), the type of population studied
(university students, professionals, open population,
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etc.), the definition of SD used, if it refers to current or
previous use, if it includes the medical prescription of
8D, etc.2. Other important factor to consider is that not
every participant has the same concept of what is con-
sidered a SD, as the 72 participants that confirmed
prior use of them, only 37 (44%) were actually using a
drug that is considered a stimulant, which means that
more than half of the participants attribute stimulant
properties to other substances being the most common
the vitamin supplements; this is highly related with the
extended myth that vitamins have positive effects in
alertness, energy, vitality, or even enhance the
appetite’®. In contrast, results interesting that 79% of
individuals reported using any substance to increase
or maintain alertness, being caffeine the most popular.
This highlights the fact that the knowledge of “stimu-
lant” concept is ambiguous in general population, as
many people consume coffee or nicotine (both consid-
ered stimulants) as part of their daily life without pre-
tending necessarily a specific stimulant effect?®. About
the opinion on the safety of SD, most participants said
that they could result dangerous (most think that only
in excess), this opinion coincide well with previous stud-
ies that point a latent concern in users and non-users
on security and risk of addiction to these drugs?'. How-
ever, some recent clinic studies have only showed ad-
verse effects with the moderate use of these drugs?.
On the other hand, most participants (88%) confirmed
to believe necessary the control and regulation of SD
by health authorities, this could be due to the possible
risks and ethical dilemmas that have been related to its
use?'. In practice, the majority of these drugs are sold
only with medical prescription, there are some of them
without this regulation like modafinil in Mexico. In spite
of these concerns on the use of SD, the great majority
of participants (89%), they were in favor of promote the
research to develop SD more effective and safer; on
this matter, we did not find other prior survey that ex-
plored the same issue, but it is possible that because
the majority of the participants are young students, they
are more in favor of further research son these drugs.
About the ethical-hypothetical scenario presented, it is
interesting that 30% considered the situation fair, how-
ever, almost 64% considered that the benefits were not
related with the use of the drug. This suggests that
apparently not all participants are convinced that SDs
have significant effects increasing the cognitive perfor-
mance in real life?®. Finally, the association analysis
showed that the age group between 18 and 30 years
old, a scholarship above high school, and the practice
of a religion different to Catholicism or non-practicing

any religion were related factors with the prior use of
SD. This profile of young high school or university stu-
dents is the same profile that is related with the use of
SD in the most previous studies, whereby it matches
well with the reported in international literature?®.
About religion, other authors have observed similar
results, where the religious environment tends to asso-
ciate to less use of stimulant substances, even more if
they are illegal drugs?*. In another similar study carried
out in a rural population, it was observed that religiosity
was related to a lower propensity to consume illicit
drugs such as cocaine and methamphetamine®.

To finalize, it is very important to highlight the identi-
fied limitations and biases in the present study, being
the most important the electronic distribution of the
survey in social media that can sometimes be reached
only by a small part of the open population (mostly
young people), whereby this study cannot be totally
representative of the opinion in the general population,
as it was discussed before this could influence both the
frequency of use and the opinions on SD; thus, in the
future, it will be necessary to develop more extensive
similar surveys including population above 50 years
old, with more diverse levels of education and socio-
economic status to be able to have a more general
vision on the use and opinion about SD in healthy
subjects.

Conclusion

In the present electronic anonymous survey, whose
majority of participants were young adults, mainly stu-
dents, a prevalence of the use of SD was 13.6%, with
a frequency of 80% of the use of stimulants for alert-
ness. Majority of participants have doubts on the safety
of the stimulants, are in favor of their regulation by
health authorities, but are in favor of continuing with
further research on this type of drugs. Finally, the use
of stimulants was associated with the age between 18
and 30 years old, a scholarship over high school and
the absence of religious beliefs.
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