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Abstract

Background: A common risk behavior in adolescence is the early initiation of unprotected sex that exposes
adolescents to an unplanned pregnancy or sexually transmitted infections. Schools are an ideal place to strengthen
adolescents’ sexual knowledge and modify their behavior, guiding them to exercise responsible sexuality. The
purpose of this article was to evaluate the knowledge of public secondary school teachers who received training in
comprehensive education in sexuality (CES) and estimate the counseling’s effect on students’ sexual behavior.

Methods: Seventy-five public school teachers were trained in participatory and innovative techniques for CES. The
change in teacher knowledge (n = 75) was assessed before and after the training using t-tests, Wilcoxon ranks tests
and a Generalized Estimate Equation model. The students’ sexual and reproductive behavior was evaluated in
intervention (n = 650) and comparison schools (n = 555). We fit a logistic regression model using the students’
sexual debut as a dependent variable.

Results: Teachers increased their knowledge of sexuality after training from 5.3 to 6.1 (p < 0.01). 83.3% of students
in the intervention school reported using a contraceptive method in their last sexual relation, while 58.3% did so in
the comparison schools. The students in comparison schools were 4.7 (p < 0.01) times more likely to start sexual
initiation than students in the intervention schools.

Conclusion: Training in CES improved teachers’ knowledge about sexual and reproductive health. Students who
received counseling from teachers who were trained in participatory and innovative techniques for CES used more
contraceptive protection and delayed sexual debut.
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Background
Adolescence is the stage in which reproductive capacity is
developed, identity is affirmed, independence is built, and
self-assertion is strengthened [1]. During adolescence, life
plans are established, but behavioral patterns may

represent health risks. One of the patterns is the early de-
but of unprotected sex that exposes the adolescent to an
unplanned pregnancy or sexually transmitted infection
(STI) [2]. According to the World Health Organization
(WHO), teenage pregnancy is a public health problem,
which has negative effects such as: 1) school dropout, 2)
abuse of children raised by adolescents, and 3) limited aca-
demic and/or job growth; these factors often serve to per-
petuate the cycle of poverty [3–6].
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The WHO reported in 2012 that around sixteen mil-
lion teenagers worldwide between the ages of 15 and 19
give birth each year. The children of teenage mothers
represent 11% of all births, of which 95% occur in low
and middle-income countries [7]. In 2016, Mexico
ranked first in adolescent pregnancies (ages 15–19)
among members of the Organization for Economic Co-
operation and Development (OECD). Mexico’s birth rate
of 64.2 per thousand adolescents is much higher than
the rest of the member countries [5, 8]. Consequently,
the sexual and reproductive health of the adolescent
population is a national priority. To address this prob-
lem, the Mexican government launched the National
Strategy for the Prevention of Adolescent Pregnancy
(ENAPEA) in 2015 [9]. ENAPEA aims to reduce births
in girls aged 10–14 to zero and to decrease the fertility
rate of adolescents aged 15–19 by 50% by 2030. The na-
tional average for teenage pregnancy in 2016 was 35 per
1000, with high variability between states. Morelos is a
state located in the center of the country near Mexico
City and it has one of the highest teen pregnancy rates
(36.2 per 1000 adolescents) [10].
Previous research shows that high school students

have little knowledge and low perception of the risks
and consequences of unprotected sexual practices. Early
sexual debut (SD) is a risk factor for adolescent preg-
nancy and sexually transmitted diseases [11]. Inter-
national recommendations support the need for
comprehensive sexuality education (CSE) programs for
adolescents. These programs aim to strengthen know-
ledge, attitudes and skills in seven areas: gender, sexual
and reproductive health, sexual citizenship, pleasure, vio-
lence, diversity and interpersonal relationships. Their
implementation has been associated with improved
knowledge in sexual and reproductive health and fewer
risky practices that result in pregnancy and sexually
transmitted infections [12, 13]. On the other hand,
proper sexual education has been shown to delay sexual
initiation, reduce the risk of teenage pregnancies, the fre-
quency of sexual intercourse, the number of sexual part-
ners, and increase the use of condoms and other
contraceptive methods [14–16].
Schools are an ideal place to strengthen adolescents’

knowledge and modify their behavior, guiding them to
exercise responsible sexuality [17]. It has been docu-
mented that teachers who are trained in sex education
can act as agents of change and provide students with
good quality information, which in turn helps prevent
reproductive risk behaviors [18–21]. Research shows en-
couraging results of sex education interventions that
have a multidisciplinary perspective, focus on sexual and
reproductive rights, and involve teachers, adolescents,
and parents [13–15]. In Mexico, as in other parts of the
world, sexual education initiatives for adolescents have

been developed in schools but face challenges, such as:
teachers’ inadequate knowledge of sexuality issues and
limited skills for addressing these topics; occasional edu-
cational content that does not match students’ concerns
and needs; as well as resistance from parents and educa-
tional authorities [22]. Given these problems, it is im-
portant to support initiatives for sexual education
among adolescents and measure their results. This art-
icle aims to assess the knowledge of public secondary
school teachers in Morelos, Mexico who received sexual
education training and estimate the effect of counseling
on students’ sexual behavior.

Materials and methods
Description of the intervention
The training model is based on best practices for a
Comprehensive Sexuality Education. CSE is built on a
framework of rights; it aims to provide adolescents with
knowledge, skills, attitudes and values that allow them to
enjoy their physical and emotional sexuality on an indi-
vidual level and in their relationships. CSE views sexual-
ity in a holistic manner, as an integral part of
adolescents’ emotional and social development. It recog-
nizes that information alone is not enough; sexual edu-
cation should provide the opportunity to acquire
essential life skills and develop positive attitudes and
values towards sex [23]. CSE was implemented in Mexi-
can public schools in two stages. The first focused on
teachers and the second on students.
The first stage consisted of two phases. In the first

phase, we defined objectives, designed the content and
prepared evaluation instruments. In the second phase,
teachers were invited to participate in training through
the Institute of Basic Education of the State of Morelos
(IEBEM). The training workshop was held to improve
teachers’ knowledge and skills in CSE for adolescents.
The workshop lasted 3 days and focused on four
theoretical-methodological axes, which are defined by
the following concepts and content: 1) Gender perspec-
tive, which distinguishes the differential characteristics,
attitudes and behaviors that society attributes to men
and women that must be recognized in order to achieve
equity [24] (Gender and its expressions in the commu-
nity, expectations and life-plans, gender inequalities, em-
powerment, assertive communication); 2) Adolescence
and sexuality, which refers to the period of life between
10 and 19 years when sexuality is explored [25] (sexual
debut, mythos in sexuality, sexually transmitted infec-
tions, Internet and appropriate information sources); 3)
Teenage pregnancy and responsible sexuality, which re-
fers to pregnancies during ages 10 to 19 and the respon-
sibility that adolescents must assume when exercising
their sexuality [26] (anatomy of pregnancy, implications
of teenage pregnancy, sexual self-care); and 4) Teenage
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contraceptive methods, which focuses on adolescents’
right to know about contraceptive methods and how
to use them [12] (contraceptive methods, advantages
and disadvantages). The workshop was developed
using participatory and innovative methodology with
a Gestalt philosophy that included reflection and dis-
cussion of each topic [25]. On the basis of the
teachers’ tacit knowledge (knowledge embedded in
the human mind through experience and jobs) [26] in
each theme, a reflective process was carried out and
misconceptions and myths were identified. A tech-
nique was developed to facilitate teacher-student
communication, so that the teacher could learn how
to use it and replicate it in class. The workshop facili-
tators were expert researchers in the subject,
knowledgeable about assertive communication skills,
and had work experience with teenagers. At the end
of the workshop, each teacher was given a kit of ma-
terials (electronic folder with the themes developed in
the workshop, a flip chart, a poster and leaflets).
The second stage also had two phases. In the first

phase, the trained teachers selected the order in
which the themes they learned in the workshop (from
all four theoretical-methodological axes) would be
taught in the classroom (35–40 adolescents from sec-
ond and third secondary grade). All the topics were
addressed in 24 sessions. The methodology employed
in each session was diverse, using questions that ado-
lescents proposed and cases that described their sexu-
ality problems, as well as theatrical performances or
fairs. Regardless of the technique used, each topic
began with a reflection process to recognize positive
and negative aspects. Each discussion developed ac-
cording to the adolescents’ knowledge, while teachers
clarified erroneous ideas and myths. To close,
teachers and students identified healthy behaviors
they should adopt. The teachers covered the themes
in the classroom for an average of 8 months, in
weekly sessions of 1 h (a total of 24 sessions). In the
second phase, the evaluation was performed. At the
end of the school year, students who received CES in
intervention schools and students from comparison
schools were selected to answer a questionnaire. The
comparison schools used traditional public-school sex
education (TSE) [27], which is requiered for all stu-
dents in all schools in Mexico. Exceptions are only
made for students whose parents have requested ex-
emption due to cultural or religious reasons. The
themes in the school curriculum are adjusted accord-
ing to grade level, although the topics are discussed
at the teacher’s discretion. Classes are usually given 1
h a week for an average of 8 months. The themes are
oriented towards the anatomy of sexual organs and
the use of contraceptives.

Population and sample
The intervention was designed for teachers and students
in second and third grade in public secondary schools in
Morelos, Mexico. It was carried out during October
2015–June 2016. For the intervention, 45 schools were
randomly selected and 45 for comparison schools. Tech-
nical secondary schools are similar to general secondary
schools; however, technical secondary emphasizes
technological education, according to the economic ac-
tivity of each region (agriculture, fishing, forestry or ser-
vices), both in rural and urban communities. Tele
secondary is an educational option for communities of
less than 2500 inhabitants.
To participate in training of CSE, two teachers who

taught sex education were randomly selected from each
intervention school. The sample of students who re-
ceived training in CSE was estimated at 693 (from 3540
students in intervention schools) and for students who
received TSE, 738 (4329 students from comparison
schools). The questionnaires were answered by randomly
selected students in both intervention and comparison
schools (Fig. 1).

Outcomes
For teachers, the outcome was knowledge of compre-
hensive sexuality education, which includes knowledge
of gender, adolescence, pregnancy prevention, contra-
ceptive use and sexually transmitted diseases. For adoles-
cents, the outcome was sexual debut, which was
measured by self-report of their first sexual intercourse.

Evaluation design
The change in the knowledge of the trained teachers
was evaluated before and after the workshop. We used
the questionnaire by the Mexican Foundation for Family
Planning, made up of 22 questions [28]. It explored the
perspective of gender equality, adolescence and sexuality,
teenage pregnancy, responsible sexuality and contracep-
tive methods. Additionally, it included sociodemographic
information like age, sex, the teacher’s main duty (teach-
ing, principal or assistant principal), and type of school
(general, technical or tele secondary). The answers to
the questions were multiple choice and only one answer
was correct; where 0 = incorrect and 1 = correct. The
score obtained by each teacher was transformed into a
10-point scale; the score for each methodological axis
was multiplied by 10 and divided by the maximum pos-
sible score of each methodological axis. To estimate the
global score, we added up the scores obtained in all
methodological axes, multiplied by 10 and divided by
the maximum possible score (twenty two). We classified
the score between 0 and 5 as: inacceptable, 5.1–6: regu-
lar, 6.1–7: acceptable, 7.1–8: very acceptable, and 8 or
more: excellent.
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For students, to estimate the effect of CSE, we mea-
sured sexual debut as 0 = if the first sexual inter-
course occurred more than 6 months prior to the
time of answering the questionnaire and 1 = if the
first sexual intercourse occurred less than 6 months
prior. We applied a questionnaire with 20 items that
included sociodemographic variables and explored
their reproductive knowledge (gender differences, ITS,
Knowledge of contraceptive methods, social effect of
pregnancy) and sexual behavior (sexual debut, use of
contraceptive in the first and last sexual interaction).
The questions to explore reproductive knowledge
were multiple choice, e.g. what is the recommended
method that provides double protection against preg-
nancy and sexually transmitted infections? 1 = Abstin-
ence, 2 = Intrauterine device, 3 = Condom, 4 =
Hormonal method 5 = I don’t know. The questions to
explore sexual behavior were dichotomous, e.g. did
you use contraceptive methods during your sexual
interaction? 1 = yes 2 = not. The instrument was ap-
plied at the end of the school year to both interven-
tion and comparison schools after they had received
orientation and counseling in sexual education.

Data collection
Teachers answered the self-administered questionnaire
electronically on a computer provided by the research
team before and after the workshop. At the end of the
school year, the students received the questionnaire in
their e-mails. After answering it, their responses were
linked to the google docs platform. The questionnaires
from teachers and students were answered
anonymously.

Analysis of information
Teachers’ overall knowledge was estimated with the sum
of correct answers. The average level of knowledge about
the four theoretical-methodological axes was also esti-
mated. Descriptive statistics were estimated for all study
variables (percentages, means, medians and confidence
intervals). To analyze differences by sex, the Cohen Chi2

test was used. To estimate the change in teacher know-
ledge, the paired Student t-test was used when the
scores presented a normal distribution. The Wilcoxon
rank sum test for paired data was used when the distri-
butions did not have a normal distribution. We fit a
Generalized Estimation Equations model with mixed

Fig. 1 Selection of the study population
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effects to analyze the characteristics associated with the
change in the overall rating. The model was adjusted
considering the effect of conglomerates at the school
level.
Sociodemographic information, knowledge and repro-

ductive behavior was reported for students. To compare
the percentages between intervention and non-
intervention schools, the Cohen Chi2 statistic was used.
We fit a logistic regression model using sexual debut as
the dependent variable and used age, sex, school grade
and type of school as covariates. Robust variance estima-
tors were calculated by adjusting for the cluster effect at
the school level.

Ethical considerations
The Ethics and Research Committee of the National In-
stitute of Public Health of Mexico (record number 767)
approved this project and authorized verbal informed
consent for all informants. Therefore, we requested ver-
bal consent from teachers, parents of minors (under the
age of 18), and adolescents. Only those informants who
freely agreed to participate were included in the study.

Results
Effect of the intervention on teachers
Of the 89 teachers who attended the CES training work-
shop, 84% (75) participated in both measurements (be-
fore and after). The teachers came from 26
municipalities in the state. 36% (27) were women, the
mean age was 49 ± 9.9 years and 63% (46) were between
40 and 59 years old. 66% of the teachers worked in gen-
eral secondary schools and 62.7% (47) were Directors or
Deputy Directors who also worked as counselors in sex
education in the schools (Table 1).
Table 2 shows the scores that the teachers obtained

before and after the workshop. Overall, their score be-
fore the workshop was 5.1 and afterwards, it was 6.1 out
of a total of 10 points. An increase of 0.8 points (p <
0.001) was observed in the unadjusted model and 0.9
when the model was adjusted by age, sex, type of school
and teacher duties. In general, teachers’ knowledge of
adolescence and sexuality, adolescent pregnancy and re-
sponsible sexuality and contraceptive methods improved
after their participation in the workshop, both in the un-
adjusted and in the adjusted analysis. (p < 0.007).

Effect of the intervention on students
A total of 1205 students (650 in intervention group and
555 in comparison group) were included to assess the ef-
fect of the CSE intervention. The median of age of ado-
lescents in the intervention group was 13.4 and for
adolescents in the comparison group, it was 13.8. How-
ever, a greater percentage of younger adolescents was
observed in the intervention group. Regarding the school

grade in the intervention group, there was a higher per-
centage of students in the second grade, while in the
comparison group there was a higher percentage of stu-
dents in the third grade. Finally, in the intervention
group, the majority of the participants were in general
secondary schools and in the comparison group, in tech-
nical secondary schools (Table 3). 89.4% of students in
the intervention group vs. 81.1% in the comparison
group responded that they received pregnancy preven-
tion advice. Regarding the effects of pregnancy on ado-
lescents, 84.5% of participants in the intervention group
reported they would consider dropping out of school in
case of pregnancy and in the comparison group, 79.1%.
About 2% of participants in the intervention group re-
ported their sexual debut was (on average) at 14.1 ± (1.5)
years, while in the comparison group 5.4% started their
sexual debut at 13.1 ± (0.7) years; these differences were
statistically significant (p < 0.01) (Table 3).
With respect to the place where they got a contracep-

tive method, 38.4% (462) of the adolescents reported
that they could only acquire them in health centers,
24.8% (299) in pharmacies, 32.4% (390) in health centers
and pharmacies, and the remaining (4.4%) obtained
contraceptive methods at school, with their parents, with
their partner, or they did not specify. There were no sta-
tistically significant differences between the comparison
and intervention group. 83.3% of participants used a
contraceptive method in their last sexual relation in the
intervention group and in the comparison group, it was
58.3%.
The ratio of data of the SD as an indicator of repro-

ductive risk was estimated (Table 4). It was found that

Table 1 Characteristics of the teachers involved in training

N (75) % (95%CI)

Sex

Male 48 64.0 (52.9, 75.1)

Female 27 36.0 (24.9, 47.1)

Age groups

19 to 29 1 1.4 (0.0, 4.1)

30 to 39 13 17.8 (8.8, 26.8)

40 to 49 20 27.4 (16.9, 37.9)

50 to 59 26 35.6 (24.4, 46.9)

60 or above 13 17.8 (8.8, 26.8)

Type of school

General secondary 46 64.8 (64.8, 76.2)

Technical secondary 19 26.7 (16.2, 37.3)

Telesecondary schools 6 8.5 (1.8, 15.1)

Teachers’ duties

Directors or Subdirectors 47 62.7 (51.5, 73.9)

Teaching 28 37.3 (26.1, 48.5)
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Table 2 Mean scores and differences in adolescents’ sexuality knowledge before and after teacher training

Mean before Mean after Unadjusted difference Adjusted difference

(95% CI5%) (IC95%) (IC95%) (IC95%)

Global 5.3 (4.9, 5.6) 6.1 (5.7, 6.4) 0.8*(0.4, 1.2) 0.9* (0.4, 1.3)

Gender perspective 5.2 (4.7, 5.6) 5.7 (5.0, 6.2) 0.5 (−0.2,1.1) 0.7 (0.03, 1.4)

Adolescence and sexuality 5.0 (4.5, 5.5) 5.8 (5.4, 6.2) 0.8* (0.3, 1.4) 0.8*(0.3, 1.4)

Teenage pregnancy and responsible sexuality 4.7 (4.2, 5.2) 5.7 (5.1, 6.3) 1.0* (0.4, 1.6) 1.0*(0.3, 1.7)

Teenage contraceptive methods 6.4 (5.9, 6.8) 7.2 (6.7, 7.8) 0.9* (0.2, 6.5) 0.9 (0.1, 1.6)

Adjusted by: age, sex, type of school and teachers duties
p values were adjusted post-hoc using Bonferroni correction *:p < 0.035

Table 3 Characteristics of students in intervention and comparison schools. Morelos, 2016

INTERVENTION GROUP COMPARISON GROUP

n = 650 n = 555

a) Main social demographic characteristics

Sex % (IC95%) % (IC95%) p valueb

Male 50.5 (46.6 54.3) 46.8 (42.6, 51.0)

Female 49.5 (45.6, 53.3) 53.2 (48.9, 57.3) 0.211

Age

12 to 13 52.6 (48.7, 56.4) 33.3 (29.3, 37.2)

14 to 15 46.3 (42.4, 50.1) 66.5 (62.5, 70.4)

16 to 17 1.1 (0.2, 1.8) 0.2 – < 0.001

Grade level

Second 54.5 (50.6, 58.3) 42.9 (38.7, 47.0)

Third 45.5 (41.6, 49.3) 57.1 (52.9, 61.2) < 0.001

Type of school

General secondary 93.2 (91.2, 95.1) 35.9 (31.8, 39.8)

Technical secondary 6.8 (4.8, 8.7) 38.9 (34.8, 42.9)

Telesecondary 0 – 25.2 (21.6, 28.8) –

b) Reproductive behavior

Sexual debut

Yes 2.0 (0.9, 3) 5.4 (3.5, 7.2)

No 98.0 (96.9, 99) 94.6 (92.7, 96.4) c < 0.001

Pregnancy prevention advicea,b

Yes 89.4 (87, 91.7) 81.1 (77.8, 84.3)

No 10.6 (8.2, 12.9) 18.9 (15.6, 22.1) < 0.001

Pregnant women drop out of school

Yes 84.5 (81.6, 87.2) 79.1 (75.7, 82.4)

No 15.5 (12.7, 18.3) 20.9 (17.5, 24.2) < 0.001

Use of contraceptive in first sexual relation

Yes 63.6 (29.7, 97.5) 66.7 (48.7, 84.5)

No 36.4 (2.4, 70.2) 33.3 (15.4, 51.2) 0.99

s/d 4.0

Use of contraceptive in last sexual relation

Yes 83.3 (69.1, 97.4) 53.8 (22.4, 85.2) 0.061

No 16.7 (2.5, 30.8) 46.2 (14.7, 77.5)
a Pregnancy prevention advice includes: pregnancy prevention, use of contraceptive methods and life project
post-hoc unadjusted p values; b Cohen ji2; c Fisher exact test
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students in the comparison group had a higher risk of
starting sex life earlier compared to the intervention
group (OR = 4.7).

Discussion
Results from the evaluation of the CSE training model
demonstrated that teachers who participated in the
workshop increased their knowledge of sexual education.
Among the students, there was a significant reduction in
SD among those who received sex education from the
teachers in the intervention schools vs. the students
from the schools in the comparison group.
To strengthen sex education in schools, teachers

should be trained in CES to promote adequate know-
ledge of adolescent sexual health and facilitate teacher-
student interactions [29]. It has been documented that
sex education in schools in Mexico focuses on a bio-
logical approach and that CSE is not sufficiently and ad-
equately addressed in the curricula, plus a lack of
teacher training [27]. The Kirby study showed that many
issues related to SD in adolescents are not covered by
the teacher in the classroom, which is why training is
needed to prepare teachers as facilitators in sex educa-
tion [17, 30]. Currently, traditional and conservative
norms and pedagogical practices are imposed in school
sex education programs [17]. Implementing sexuality-
related educational strategies with adolescents through
teachers is a challenge [31].

Several studies have shown that school training inter-
ventions that improve teachers’ skills in sexual health
maximize the effectiveness of interactions with their stu-
dents. These interventions have shown results in redu-
cing risky sexual behaviors and preventing teenage
pregnancy [32]. Furthermore, CSE is effective in influen-
cing adolescents’ decisions, such as delaying sexual de-
but [23]. Therefore, training teachers in sex education is
a strategy that is recommended worldwide, but its devel-
opment and implementation is still limited [33]. It is in-
teresting to note that the training offered to teachers in
this intervention included topics related to STIs and
showed positive results in their knowledge improvement,
despite the short period of training. These results could
be attributed to the use of a reflective methodology and
the teacher’s recovery of tacit knowledge, which they
could have applied to the subject [34]. It is also import-
ant to highlight that young people identify different ac-
tors to meet their reproductive health needs; from
parents as confidants in courtship issues, to doctors for
sexuality problems (sexual impotence and pregnancy),
and to teachers as counselors in sexuality issues [35].
Likewise, the evidence shows that STIs occur at an

earlier age and that the risk perception is non-existent
for adolescents [36]. Therefore, it exposes adolescents to
having a greater number of sexual partners which is as-
sociated with unsafe sexual practices and carries greater
risks of contracting STIs [37, 38]. It also exposes them
to an unplanned pregnancy that forces them to take re-
sponsibility for the care of a child and alters their per-
sonal development plans [34]. The results of this study
show that adolescents who receive adequate counseling
on sexuality will delay SD. Similar studies show that for
the programs to be effective and achieve the expected
result in sexual behavior, they must address issues re-
lated to pregnancy prevention, STIs, HIV / AIDS, en-
courage contraceptive use and provide tools to cope
with peer pressure [39]. These topics were extensively
developed in the training model with the teachers of the
intervention schools.
The main limitation of this study lies in the design of

the evaluation. The ideal effect evaluation design should
include before and after measurements of teachers and
students in both the intervention and comparison
groups. For budgetary reasons, it was not possible to
fully implement this design, so the evaluation in teachers
was limited to before-after measurements only per-
formed in the group of teachers who received the train-
ing. The other limitation is that we do not evaluate
teachers’ knowledge and skills in CSE at the end of the
school year. It is likely that these skills improved, since
they had to review the information in order to teach the
themes to their students. In the students, a cross-
sectional measurement was conducted after the CSE

Table 4 Sexual debut and associated factors in intervention
and comparison schools. Morelos, México 2016

OR (95%CI)

Sexual debut

Intervention schools 1

Comparison schools 4.77** (2.41, 9.43)

Type of school

General secondary 1

Technical secondary 0.48* (0.25, 0.94)

Others 0.4 (0.1, 1.56)

Sex

Female 1

Male 0.5 (0.21, 1.19)

Age

12 to 13 1

14 to 15 0.77 (0.35, 1.68)

16 to 17 11.29* (1.54, 82.55)

Grade level

Second 1

Third 2.31* (1.02, 5.19)

p values were adjusted post-hoc using Bonferroni correction *:p < 0.01
Adjusted model by all variables presented in the table
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implementation in the intervention and comparison
schools. Although schools were randomly selected for
both the intervention and comparison groups, there
were differences in the types of schools included in each
group. Additionally, we cannot rule out that other events
outside the intervention (social networks and internet
use that were not measured in the study) may have in-
fluenced the increase in knowledge. It could also be ar-
gued that the differences between intervention and
comparison groups (in the case of students) are due to
differences in their characteristics. In the case of the stu-
dents, the analysis was adjusted by characteristics (age,
sex and schooling and type of school) to control the ef-
fect that the differences between the groups could have.
It is possible that students in secondary schools have a
greater interest in continuing their studies than those in
technical secondary schools and tele schools. They may
place more importance on staying in school because it is
an important part of their future life plans [27, 40, 41].
Finally, we do not know if teachers and students from
the schools that participated in the intervention shared
materials with teachers and students from the compari-
son schools.

Conclusions and recommendations
Training teachers in issues related to comprehensive
sexuality through participatory and reflexive method-
ology strengthens their knowledge and skills to transmit
information to their students in an appropriate manner.
In this study, students who received information from
teachers who were trained in CSE used more contracep-
tive protection and delayed SD [27, 29]. Consequently,
in light of the results presented, we recommend that
schools develop innovative and attractive sex education
programs for adolescents as they are ideal settings to im-
plement responsible sexuality programs for this popula-
tion. Therefore, teachers must be continuously trained
in innovative methodology to become sexual education
counselors and help students reduce their sexual risk be-
haviors [28, 32].
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