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ABSTRACT

Self-administered interventions for adolescents, which can be delivered through digital platforms using
comics, present an opportunity for preventing suicidal behavior and methamphetamine use in the state of
Aguascalientes. This state ranks fourth nationally in suicides among individuals aged 15 to 29 (INEGI, 2022) and
has a higher percentage of people who have used methamphetamines at least once in their lifetime compared to
the national average (EBCO, 2018). The goal was to evaluate the effectiveness of an intervention to increase aware-
ness of suicidal behavior and crystal meth use, as well as to assess students’ perceptions of the intervention.

567 adolescents participated in the intervention for preventing suicidal behavior, and 604 in the intervention
for crystal meth use. Data were collected through tests administered before and after presenting a comic, in addi-
tion to evaluating the intervention itself. Dug to differences in the availability of equipment at the institutions, some
students completed the intervention and evaluation on a digital platform, while others used paper questionnaires.
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The results show that the average number of correct responses on the post- test was higher than on the pre-
test for both the suicidal behavior and crystal meth use interventions. Both differences were statistically significant
(p<.001 in both cases), and the evaluation of the intervention indicates that students perceive the platform and
comics as potentially useful for preventing crystal meth use and suicidal behavior among adolescents. The inter-
vention showed promising results in raising awareness about suicidal behavior and crystal meth use among ado-
lescents in Aguascalientes. Future research should explore its applicability in other regions as well as consider
evaluating its long-term effects.

Keywords: suicidal behavior; crystal meth use; instructional platform; self-administered intervention; ado-
lescents

RESUMEN

Efecto de intervenciones autoadministradas en la concientizacion de la conducta suicida y
el consumo de metanfetaminas en adolescentes de Aguascalientes, México. Las intervenciones
autoadministradas para adolescentes, que se pueden realizar a través de plataformas digitales mediante comics,
presentan una oportunidad para la prevencion de la conducta suicida y consumo de metanfetamina en el estado
de Aguascalientes. Un estado que ocupa el cuarto lugar a nivel nacional en suicidios entre individuos entre 15 a
29 afios (INEGI, 2022) y donde el porcentaje de personas que han usado metanfetaminas al menos una vez en su
vida es mayor que el promedio nacional (EBCO, 2018). El objetivo fue evaluar la efectividad de una intervencion
para aumentar la conciencia sobre el comportamiento suicida y el consumo de cristal, ademds de evaluar las per-
cepciones de los estudiantes sobre la misma.

567 adolescentes realizaron la intervencion de prevencion del comportamiento suicida y 604 la del consumo
de cristal. Los datos se obtuvieron mediante prugbas administradas antes y después de presentar un comic, ade-
mads de la evaluacion de la intervencion. Debido a diferencias en la disponibilidad de equipos en las instituciones,
algunos estudiantes completaron la intervencion y la evaluacion en una plataforma digital, mientras que otros uti-
lizaron cuestionarios en papel.

Los resultados muestran que el promedio de respuestas correctas en la prueba posterior a la presentacion
del comic fue mayor que en la prueba previa en la intervencion para el comportamiento suicida y el uso de cristal.
Ambas diferencias fueron estadisticamente significativas (p<.001, en ambos casos) y la evaluacion de la inter-
vencion indica que los estudiantes perciben la plataforma y los cémics como potencialmente (tiles para prevenir
el uso de cristal y el comportamiento suicida entre adolescentes. La intervencion mostro resultados prometedores
en la sensibilizacion sobre el comportamiento suicida y el uso de cristal entre adolescentes en Aguascalientes.
Investigaciones futuras deberian explorar su aplicabilidad en otras regiones ademds de considerar evaluar su
efecto a largo plazo.

Palabras clave: comportamiento suicida; consumo de cristal; plataforma instructiva; intervencion autoad-
ministrada; adolescentes

INTRODUCTION

Methamphetamine (MA) use and suicidal behavior are two problems that affect the public health of Mexico,
but specially adolescents. Adolescence is a developmental period of life where experimental behaviors, such as
illicit drug use, appear. The risk of initiating drug use in adolescence is related to several factors like altered
behavioral motivation, impulsivity (Ivanov et al., 2021), socioeconomic status, quality of parenting and peer group
influence (Das, 2016, Ivanov et al., 2021).

According to the Basic Objective Community Study (EBCO, by Spanish acronyms) 2016-2017 (EBCO, 2018),
11.8% of the population between 12 and 65 years in Aguascalientes have used at least one time in their life illegal
drugs, this is higher than the 9.9% reported nationally (EBCO, 2018). Specifically in 2013, 9.6% of the population
admitted to youth integration centers (CIJ, by Spanish acronyms) reported meth use at list one time in their life,
while in 2018 this increases to 38.8%, higher than the 27.1% reported in 2016 nationally (EBCO, 2018).
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The data show that the state of Aguascalientes has a severe drug use problem. According to some studies the
best way to intervene is to reduce the early initiation of substance use with prevention interventions, specifically in
adolescents (Rawson et al., 2007). In United States the results of studies that have analyzed the interventions of MA
use in adolescent report that there are difficulties in adolescents to maintain drug- free during treatment and the
response to the treatment is poorer compared to adolescents that get into treatment for other drugs like alcohol and
marihuana (Buck & Siegel, 2015, Rawson et al., 2007). Rawson (2007) have found that adolescents whit MA treatment
have shown rates of depressions and suicide ideation higher than adolescents that assist for treatment of other drugs.

Suicidal behavior includes ideation, planning, attempting, and completing suicide (Borges, 2010). According
to recent data, the suicide in Aguascalientes exceeds the national average, which corresponds to 18.4 per 100,000
individuals (National Institute of Statistics and Geography [INEGI, by Spanish acronyms], 2022). Aguascalientes
ranks fourth nationally, with young people aged 15 to 29 being the most affected. Additionally, the World Health
Organization (WHO, 2019) reported that suicide was the fourth leading cause of death globally among individuals
aged 15t0 29 in 2019, highlighting the urgent need for effective preventive measures.

Suicide is a big problem, but it can be preventable. One of the approaches to suicide prevention is the devel-
opment of socio-emotional life skills in adolescents (WHO, 2021b), skills like understanding how they feel and
learning to communicated to others their feelings in an adequate manner.

The prevention of drug use and suicidal behavior in adolescents through self-administered interventions and
online platforms has shown promising, yet limited, results. Buller et al. (2008) found that a web-based self-
administered intervention increased the smoking cessation rate among students compared to a control group.
Schaub et al. (2012) evaluated «Quit the Shit,» an online self-administered intervention aimed at reducing
cannabis use and dependency severity. They found significant reductions in both aspects, along with improve-
ments in psychological indicators such as self-efficacy and reductions in symptoms of anxiety and depression.

Norman et al. (2008) highlighted that a mixed intervention, combining an online platform with therapist-led
motivational interviews, significantly reduced the initiation of smoking. However, Patten et al. (2006) found that a
home-based web intervention was ineffective for smoking cessation compared to a brief clinic-based intervention.

Rooke et al. (2010) demonstrated through a meta-analysis of 42 studies that computerized interventions can
significantly reduce alcohol and tobacco use, with a moderate effect size. Interventions that provided personalized
feedback based on individual characteristics and user behavior, included interactive elements that actively
engaged users, and offered easy access at any time and place were more effective (Rooke et al., 2010). Tiburcio
et al. (2016) evaluated «Ventana,» an online intervention with informational videos, and found it reduced sub-
stance use and depressive symptoms among Mexican youth.

Additionally, prevention programs using comic strips have been effective. Torrecilla et al. (2004) developed
a prevention program using an educational comic about tobacco that significantly increased knowledge and risk
perception among adolescents, also providing important social and personal skills. In the study by Sanchez and
Robinson (2018), a prevention program for alcohol use was implemented among high school students, and the
comic created for the program had a positive impact on adolescents’ perceptions of alcoholism. Kapitany-Fovény
et al. (2018) evaluated the interactive mobile application «Once Upon a High», that includes interactive
comics/cartoons, for legal and illegal drug prevention. The results show that the perceived usefulness of the appli-
cation has a correlation with a decrease in alcohol consumption.

Considering this information, interventions related to crystal meth use and suicidal behavior are essential.
The use of self-administered interventions can help address these health issues. However, it is crucial to evaluate
their impact to ensure that these interventions can have a positive preventive effect on adolescents.

MATERIALS AND METHODS
This research is a cross-sectional exploratory study that evaluates the results of self- administrated interven-
tion on raising awareness of suicidal behavior and crystal meth use in adolescents, with the use of two comics
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Participants

The sample was obtained from three different high schools from the state of Aguascalientes, Mexico. All the
students were between 15 to 20 years old. A total of 567 participants saw and responded to the questions of the
comic Waiting for Valentine (Esperando a Valentina, Spanish name), and 604 of the comic Reflexes (Reflejos,
Spanish name). A total of 602 participants respond to the intervention evaluation of the comics. The participants
were selected by convenience for each institution.

Instrument

Comics

The digital platform (https://fuerzaheroica.org.mx/instruccional/comics-digitales/) is an educational instruc-
tional platform that has 14 comics. For this intervention we use only two comics. Waiting for Valentine shows the
life of a female adolescent, the way she takes important decisions like where and what to study, where to work,
and how to face the successes and failures related to the changes of life and interpersonal relations. On the other
hand, Reflexes is a comic about male twins who make different life choices (studying or working), leading them
to become involved with crystal meth use or to observe problems associated with it in others. Both comics not
only inform about the possible consequences of meth consumption or suicidal behavior, but they also show some
examples of socioemotional abilities in the main character that could be important for the adolescents, like self-
regulation and look for support not only in family or friends, but also whit professionals when needed.

Pretest and Posttest

Both comics were made up of a pretest, the video that showed the animated comic, and a posttest, in that
order. The pretest and posttest had the same multiple-choice questions, and these can be seen in Table 1.

Table 1. Pretest and posttest multiple choice questions per comic.

Waiting for Valentine

Questions Answers options

T
1. When a person comments that life is not a. Just trying to get attention.
worth living, that they cannot find a b. It is an alarm sign since in desperation you
way out... may look for options that harm your health.
c. He is a cowardly person, who does not have
a positive attitude.
d. I don't know, I'm not sure.

2. When a person shares with you that a. It's better to stay away and avoid her/him as
they feel bad and have fatalistic much as you can.
thoughts. .. b. It is important to listen to her and seek help.

c. Don't pay attention to him, since what he
says is "crazy."
d. I don't know, I'm not sure.

3. When we go through frustrating a. Do not tell what one feels.
situations, the best thing is... b. Express these emotions to a trusted person.
c. Solve situations without anyone's help,
since they are “our problems.”
d. I don't know, I'm not sure.
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Reflexes

Questions Answers options

1. Crystal consumption... a. It allows you to have a lot of energy and
perform better in your activities.
b. It is harmless, since it does not generate
addiction.
c. It causes restlessness and anxiety,
hallucinations, lesions on the skin and teeth.
d. I don't know, I'm not sure.

2. Among the ingredients with which the  a. Healthy substances that are manufactured in
crystal is made are... laboratories.
b. Battery acids, drain cleaner, flashlight fuel,
antifreeze, acetone, muriatic acid, fertilizer.
c. Medication derivatives.
d. I don't know, I'm not sure.

3. If a person decides to consume a a. It is your decision and that does not affect
substance such as crystal... others.
b. It can begin to affect your

physical/emotional health and that of your
beloved.

c. One must isolate himself completely since
he/she is an undesirable person.

d. I don't know, I'm not sure.

Evaluation of intervention

The intervention evaluation was responded by google forms or by a paper questionnaire. There were ten
questions related to the understanding of the comics, the information presented, and the utility of the intervention
to prevent crystal meth use and suicide behavior

Procedure

We make two sessions of one hour each in some schools, or two continuous hours in others according to
the time established by the institutions. At the start of the session the adolescents that voluntarily accepted to par-
ticipate in the research sign the informed assent where they agreed to respond to the questionnaires of the comics
and evaluate the intervention at the end. In the schools without internet or computers the comic was presented
with a projector to the classroom, and we used paper questionnaires to respond the same questions of the online
platform and the intervention evaluation.

For the students that access the platform, they choose the comic first, and then they must introduce name,
age and email address, then they answer the pretest where there were three questions related to the topic of the
comic that do not give feedback (Table 1). After that, they start the video where the comic was presented, and final-
izing the video there were some dichotomic questions related to the subject that, regardless of the answer, give
them scientific information and complement it with infographics. The infographics contain information about the
subject, myths and realities, protective factors for meth use or suicidal behavior, self-control of thoughts and emo-
tions and examples of how to respond if they identify they have a problem related to the topics presented or if they
see someone near them start whit a problem. Finally, in the posttest the same three questions presented at the
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start were made, whit feedback regardless of the answer selected; and two open questions about the comic and
what they like about it. The adolescents that did not use the platform did not have feedback about their answers.
There were differences in the quantity of students that saw the comics because some interventions take two days
and not all the students were present in both sessions.

Ethical Considerations

Each adolescent who participated in the study signed an informed assent in which they were informed about
the objectives of the study and that their data would be used exclusively for research purposes and handled only
by the team that carried out the research. It was also clarified that their participation would not be punished or
rewarded at any time.

For the protection of information, we follow the ethical standards of the Autonomous University of
Aguascalientes, which limit the availability of information only to the research team. Furthermore, the ethical and
scientific aspects of the protocol used in this study were approved by the Institutional Biogthics Committee
approved in letter CIB-UAA-32.

Data analysis

Data analysis consisted of descriptive and inferential statistics. We use descriptive statistics to determine the
percentage, quantity and frequency, trend (mean and standard deviation) and distribution (using the Shapiro-Wilk
test) of the sociodemographic data of the participants, such as: age, institution of origin, sex, the way in which
they answered the instruments (platform or paper), and the pretest and posttest correct answers. We use inferential
statistics to find out if there were statistically significant differences between the pretest and posttests in the aver-
age correct answers. For this we use the Wilcoxon signed-rank test. Additionally, we calculated the effect size with
the matched rank biserial. We considered an < .05 as an indicator of statistically significant differences. For this
analysis, we used Python and the statistical software JASP.

In the first eight questions of the intervention evaluation, students selected the comic that related to the state-
ment presented. We counted how often each comic was selected by each student for each question, and then cal-
culated the percentage of students who selected each comic out of the total number of students evaluating. It is
important to note that in the first eight questions students could select one, two or none of the comics depending
on the affirmation presented.

For the last two questions, we recorded each student’s responses. The responses could be ‘yes’, ‘no’, or
‘maybe’. After tallying the responses, we calculated the percentage based on the total number of students, like the
methodology used for the first eight questions.

RESULTS

Of the 567 participants that saw Waiting for Valentine, 62.78% (n=356) were male and 37.22% (n=211)
female. The mean age was 16.37 (SD=.97) years, with a range from 13 to 20 years. Most participants (61.73%,
n=350) answered the pretest and posttest instruments through the platform. These results were very similar to the
604 participants that saw Reflexes, where we found that 59.1% (n=357) were male and 40.84% (n=247) female.
Its mean age was 16.35, (SD=.96), the age range was between 14 to 20 years old; and most of them used the plat-
form (54.14%, n=327). These results can be seen in Table 2.
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Table 2. Descriptive data of participants by comic.

Variable Comic
I
Waiting for Valentine Reflexes
I
Frequency Percent (%) Frequency Percent (%)
(N=567) (N=604)
I T T T T 1
Sex
Male 356 62.78 357 59.11
Female 211 37.22 247 40.89
I T T T T 1
Institution
1 32 5.66 57 9.44
2 331 58.37 343 56.78
3 204 35.97 204 33.78
I T T T T 1
Answered
Platform 350 61.72 327 54.13
Paper 217 38.28 277 45.86
T T T T T 1
Age
<=13 1 18 0 0
14to 16 323 56.96 352 58.28
17t0 19 240 42.32 250 41.38
>=20 3 .54 2 34

According to the correct questions answered by the participants, in general we found a higher average of cor-
rect answers in the posttest than in the pretest for both comics. The mean correct answers in the pretest for Waiting
for Valentine was 2.51 (SD=.76) and 2.64 (SD=.68) in the posttest. The Shapiro-Wilk test showed that this data
had a non-normal distribution (W=.61, p<.001), so the Wilcoxon test was used to find out if this difference
between the pretest and the posttest was significant. The Wilcoxon test indicated that this difference was statisti-
cally significant (W=1562, p<.001). This difference was confirmed by the rank-biserial correlation effect size
measure that indicated that the posttest was higher than pretest (-.57).

The results for Reflex were similar to those found for Waiting for Valentine. We found more correct answers in the
posttest (M=2.56, SD=.68) than the pretest (M=2.33, SD=.82). The Shapiro-Wilk test showed a deviation from normality
(W=.78, p<.001), therefore, we used the Wilcoxon test, which showed that this difference was statistically significant
(W=5670, p<.001). The effect size was -.52 by the rank-biserial correlation measure. These results can be seen in

Figure 1. Comparison between pretest and posttest in mean correct answers per comic.
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The participants that respond to the evaluation intervention were 602, 60.96% (n=367) were male and
39.03% (n=235) female. In Figure 2, the results of the first eight questions of the intervention evaluation are pre-
sented. The results show that 56% (n=335) of the students reported understanding the comic Reflexes, and 78%
(n=471) understood the comic Waiting for Valentine. Only 12% (n=71) did not understand Reflexes, while 26%
(n=156) did not understand Waiting for Valentine. 77% (n=463) of students recognized the subject of Reflexes,
whereas 28% (n=169) recognized the subject of Waiting for Valentine. Among those who did not understand
Reflexes, 19% (n=115) found it unclear, compared to 40% (n=239) for Waiting for Valentine.

Figure 2. Responses of the students to the questions of the Intervention evaluation
EVALUATION

3 . The subject of the comic The subject of the comic
Comics understood ” Comics NOT understood ” was recognized H was NOT recognized

90
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501
40 40
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901
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Reflexes Waiting for Valentine _Reflexes Waiting for Valentine
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Note. Each square at the top of the graph is the affirmation presented to the students. The number at the top
of the bars is the percentage of the total of students.

49% (n=295) of the students selected Reflexes as the comic they thought youth would like, and 73% (n=442)
chose Waiting for Valentine. 14% (86) of the students mentioned that Reflexes might not appeal to youth, while
30% (n=182) said the same for Waiting for Valentine. Waiting for Valentine was considered the most useful comic
for youth by 78% (n=468), with 50% (n=299) also finding Reflexes useful. Only 12% (n=70) thought Reflexes
would not be useful for youth, while 25% (n=150) thought the same for Waiting for Valentine. The most liked
comic was Waiting for Valentine with 48% (n=286), closely followed by Reflexes with 43% (n=267). In terms of
usefulness, Waiting for Valentine led with 49% (n=296), compared to 33% for Reflexes (n=200).

In Figure 3, the results of the last two questions of the intervention evaluation are presented. The results show
that 75% (n=449) of the students believe that if a person considers starting to use crystal meth, the comic and
platform could be helpful in preventing them from doing so. Only 14% (n=87) mentioned that the platform and
comic would not be helpful, and 10% (n=62) were unsure of their effectiveness. Regarding whether the comic and
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platform could help prevent thoughts or plans of suicide, 67% (n=404) of the students thought they could be
helpful, 9% (n=53) were unsure, and 19% (n=115) did not believe they would be effective.

Figure 3. Responses of the students to the open questions of the Intervention evaluation.
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Note. The number in the top of the bars is the percentage of the total of students.

Overall, the results indicate that students perceive the platform and comics as potentially helpful tools for pre-
venting crystal meth use and suicidal behavior among adolescents. Additionally, Waiting for Valentine was the
most understood, liked, and considered useful comic for youth, despite some difficulty in understanding the spe-
cific subjects presented in the comic. It is also noteworthy that there were few differences in preferences for the
most liked comic.

DISCUSSION AND CONCLUSION

The objective of this study was to evaluate the effectiveness of a self-administered intervention, based on ani-
mated comics, in increasing awareness of suicidal behavior and crystal meth use among adolescent students.
Additionally, assess the students’ perceptions of the intervention, focusing on its utility and their understanding
of the comics and the information presented, within schools in the state of Aguascalientes. According to the
pretest and posttest evaluations, the prevention intervention successfully increased adolescents awareness about
crystal meth use and suicide behavior, regardless of whether the intervention was web-based or in paper, showing
significant differences. The increase of awareness about crystal meth use and suicide behavior, could also
increase risk perception and may reduce the likelihood of initiating or maintaining substance use and stop the
suicide attempts (Mendez-Ruiz, 2018).

All the information provided, and the identification of some socioemotional abilities in the main characters of
the comics, give adolescents the opportunity to consider the consequences and all the information before decid-
ing to consume crystal or commit suicide. Mann (1972) mentions that stable decision-making is a function of rel-
gvant considerations before a choice is made.

The preventive intervention carried out in this study took only two hours, two topics were presented, and the inter-
vention evaluation was made the. The duration of the intervention per topic takes one hour, like the approach used by
Norman et al. (2008), where they found a reduction in smoking initiation in a group with online intervention.
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Several studies have highlighted the effectiveness of self-administered and digital interventions in substance
use prevention. Rooke et al. (2010) found that these interventions are moderately effective, especially when com-
bined with intermittent professional support. Schaub et al. (2012) also demonstrated that combining cognitive-
behavioral techniques with self-help elements provides an accessible and effective approach, complementing tra-
ditional treatments. Torrecilla et al. (2004) emphasized the importance of interactive educational strategies, show-
ing that the use of comics can increase knowledge and risk perception among young people.

The effectiveness of these interventions can be attributed to several key factors. First, the use of comics and
interactive content captures the attention of young people and facilitates the understanding of complex informa-
tion in an engaging and accessible manner (Torrecilla et al., 2004; Sanchez and Robinson, 2018). Second, the
flexibility of digital platforms allows for their implementation in various contexts, from school environments to
homes, thereby expanding their reach and accessibility (Tiburcio et al., 2016; Kapitdny-Fovény et al., 2018).
These studies underscore the potential of digital interventions and innovative educational methods in substance
use prevention, highlighting their flexibility and accessibility. However, more literature is needed on the specific
components that should be considered in the planning and execution of prevention programs that use comics
as a main tool.

Some weaknesses of the study include variability in implementation, with some students using digital plat-
forms and others using paper, which could have affected the uniformity of experience and perception, although
results showed no difference. Additionally, the lack of long-term follow-up limited the assessment of its lasting
impact. Technological limitations in some institutions hindered the consistent application of the digital interven-
tion.

The intervention demonstrated several notable strengths. Using animated comics as a preventive tool
proved to be an innovative and engaging approach for adolescents, facilitating their understanding and interest
in complex topics such as substance use and suicidal behavior. The stories of the characters in the comics were
friendly, easy to understand, and relatable, increasing their relevance for adolescents and show them examples
of socioemotional abilities that could be important for the adolescents, like self-regulation and the importance
of look for support not only in family or friends, but also whit professionals when needed. Additionally, pre- and
post-intervention evaluations allowed for an objective measurement of the increase in awareness about crystal
meth use and suicide behavior among participants. The flexibility in application enabled implementation both in
internet-accessible environments and in those without it thus broadening its reach. Students perceived the plat-
form and comics as potentially useful tool for preventing methamphetamine use and suicidal behavior, suggest-
ing that this type of intervention can be well-received and effective among the adolescent population. Lastly, the
intervention was brief and non-intrusive, with sessions lasting one to two hours, allowing integration into the
school routing without significant disruptions, facilitating its implementation in a larger number of educational
institutions.

In conclusion, this study highlights the importance of self-administered interventions using comics for ado-
lescents. The combination of accessibility, interactivity, and cultural relevance makes comics a valuable and effec-
tive tool in prevention programs targeting adolescents. Integrating comics into self-administered interventions
can enhance educational and preventive impact and could reduce substance use and prevent suicidal behavior
among young people. These findings underscore the need to continue exploring and developing comic-based
interventions to maximize their preventive and educational potential on diverse topics.
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