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A B S T R A C T
IMPLICATIONS AND
Purpose: Mexico has implemented comprehensive sexuality education. We hypothesized that
young women who received sexuality education as adolescents would be more likely to report
modern contraceptive use at first sexual intercourse.
Methods: We used a nationally representative survey of Mexican women aged 20e24 years who
were asked about experiences during adolescence. We defined our treatment variable in three
mutually exclusive groups: comprehensive sexuality education (receipt of education in nine
topics); incomplete sexuality education (receipt of at least one topic in each of three themes); or no
sexuality education. Our outcome was use of modern contraception at first sexual intercourse. We
included individual- and household-level sociodemographic factors. All presented data used sur-
vey weights. We used multivariable logistic regression and predicted probabilities to estimate the
association between sexuality education and using modern contraception at first intercourse.
Results: In our sample (n ¼ 2,725; population N ¼ 4,008,722), 60.6% of participants reported
receipt of comprehensive, 15.6% of incomplete, and 23.9% of no sexuality education; 62.5% reported
utilizing a modern method of contraception at first intercourse. Women who reported receiving
comprehensive (adjusted odds ratio: 2.3, 95% confidence interval [CI]: 1.7, 3.2) or incomplete
(adjusted odds ratio: 2.4, 95% CI: 1.3, 4.2) sexuality education had higher odds of using contra-
ception at first intercourse compared with no sexuality education. The absolute multivariable
probabilities of using modern contraception at first intercourse were 57.5% (95% CI: 55.2%e59.8%),
60.4% (95% CI: 56.0%e64.9%), and 37.6% (95% CI: 33.9%e41.3%) among comprehensive, incomplete,
and no sexuality education, respectively.
Conclusions: Sexuality education is associated with contraception use at first intercourse among
young women in Mexico.
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Receipt of both compre-
hensive and incomplete
sexuality education is
associated with use of a
modern contraceptive
method at first intercourse
in Mexico. These findings
should motivate increased
support for sexuality edu-
cation in Mexico and can
inform current national
efforts to reduce adoles-
cent pregnancy in Mexico.
The birth rate among adolescent women aged 15e19 years in
Mexico is one of the highest in the world at 68 births per 1,000
[1]. Owing to the consequences of adolescent birth, including
reduced educational attainment, earning potential, and socio-
economic status in addition to adverse obstetric outcomes, the
Mexican government has prioritized adolescent pregnancy as a
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public health issue [2]. Mexico’s National Strategy for the Pre-
vention of Adolescent Pregnancy (ENAPEA) has two goals: to
reduce the adolescent fertility rate by 50% and “eradicate preg-
nancy among adolescents aged 14 years or younger” by 2030 [3].

Use of contraception among sexually active adolescents
varies widely around the world, and literature suggests that
behavioral, cultural, social, and health system factors affect
contraception use [4e6]. For example, population behavioral
changes, such as increased contraception use, are associated
with reduced risk of pregnancy in adolescence [7,8]. Although
sexuality education has been shown to be effective at reducing
adolescent pregnancy, studies that have evaluated the associ-
ation between sexuality education and contraceptive use have
found mixed results [9e13].

There are numerous types of sexuality education. Abstinence-
only sexuality education focuses on pregnancy prevention by
avoiding sexual intercourse [13]. Contrarily, comprehensive
sexuality education incorporates education about numerous
topics, including human development, relationships, sexual and
reproductive health and behavior, and culture, seeking to
empower students to develop skills and attitudes for healthy
relationships [14]. Several studies have examined the association
of each type of sexuality educationwith contraception use at first
intercourse [10e13]. However, there are no data establishing a
causal relationship.

Sexuality education is a national policy inMexico andmust be
integrated into both public and private schools beginning from
primary school [15]. In 2015, Mexico’s National Strategy for the
Prevention of Adolescent Pregnancy (ENAPEA) directed the
development of an evidence-based comprehensive sexuality
education encompassing biological, psychological, social, eco-
nomic and cultural topics [3]. However, despite the national
curriculum in comprehensive sexuality education, students
receive varying amounts of sexuality education and most do not
receive education in all recommended topics [16].

In alignment with the Mexican government’s focus on
adolescent pregnancy prevention and a national sexuality edu-
cation curriculum, we sought to assess the association of sexu-
ality education with contraceptive use at first sexual intercourse.
We hypothesized that there is a positive association between
receipt of comprehensive or incomplete sexuality education, as
determined by the number of topics covered at school and use of
a modern method of contraception, including implants, intra-
uterine devices, injection, pills, patch, condoms, spermicides, or
emergency contraceptive pills, at first sexual intercourse among
young Mexican women.

Methods

Study design and population

We conducted a cross-sectional study using data from the
2017 National Survey of Factors and Determinants of Adolescent
Pregnancy (ENFaDEA; Encuesta Nacional de los Factores Deter-
minantes del Embarazo Adolescente) [17]. ENFaDEA surveyed
women aged 20e24 years about their current reproductive
health and sociodemographic information as well as information
about their households and themselves during adolescence.
ENFaDEAwas fielded by the School of SocialWork (ENTS; Escuela
Nacional de Trabajo Social) at the National Autonomous
University of Mexico (Spanish acronym: UNAM). The data are
publicly available [17]. The survey data were collected through
face-to-face interviews similar to the methodology used for
Mexico’s large population-based surveys as well as other surveys
fielded by the same technical group [18,19]. A total of 24,093
households and 3,380 individual young women were surveyed,
with a response rate of 81.5% at the household and 91.4% at the
individual levels.

The study was designed to be nationally representative of both
rural and urban participants, meaning participants were sampled
to ensure adequate representation of both rural and urban areas
and permit inference to the national population. It was estimated
that 15,000 urban households and 15,000 rural households would
have to be visited to survey 3,400 women aged 20e24 years.
Following standard definitions used by the Mexican government,
ruralwas defined as<2500 inhabitants. Sixty urbanmunicipalities
were selected, factoring in the population size; all urban
municipalities withmore than 800,000 residents were included in
the study, and the remainder were selected with probabilities
proportional to their population size. Foreach samplemunicipality,
a list of houses was compiled, fromwhich a random sample of 10
houseswasobtained. For ruralmunicipalities, urbanmunicipalities
were excluded, and 20 municipalities were selected with proba-
bilities proportional to their population size. In this case, 10
municipalitieswere selected randomly, and a random sample of 75
houses was obtained. In both urban and rural settings, study
personnel visited each selected household. The household survey
was completed with a member of each household, and if there
were women aged 20e24 years in the household, each completed
the individual questionnaire. Questionnaires were entered into
STATA and deidentified.

Our analytic sample includes participants who reported sex-
ual intercourse at least once, had attended at least some school,
and had complete data for the sexuality education and contra-
ception use questions (n ¼ 2,725; population N ¼ 4,008,722;
Figure 1). Our use of the deidentified data for secondary analysis
was deemed not human subjects research by the Institutional
Review Board at Oregon Health & Science University.

Measures

Our independent variable was receipt of sexuality education
with three mutually exclusive categories. Participants were asked
whether a professor or professional at school had discussed nine
different sexual and reproductive health topics and was intended
to capture formal sexuality education (Figure 2); the survey did not
differentiate between formal and informal sexuality education.
However, we considered this sexuality education because of the
implementation of Mexico’s national comprehensive sexuality
education policy. Participants were considered to have received
comprehensive sexuality education if all nine topics were dis-
cussed. Among those who did not receive education on all nine
topics, participants were considered to have received incomplete
sexuality education if they had received education on at least one
topic in each of three themes; we used a previously published
framework to determine the themes and which topics fit into
which theme [16]. The three themes were reproductive health,
self-efficacy, and rights and relationships.

Our outcome was use of a modern contraceptive method
during or immediately after first sexual intercourse. Participants
were asked, “in your first sexual relations, what did you or your
partner do or use to prevent pregnancy or a sexually transmitted
infection?” Then, the interviewer was instructed to circle any
method reported by the participant. Modern methods included



Figure 1. Analytic sample. ENFaDEA ¼ National Survey of the Determinant
Factors of Adolescent Pregnancy.
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implants, intrauterine devices, injection, pills, patch, condoms,
spermicides, and emergency contraceptive pills; participants
who reported no method or reported using withdrawal or
fertility awareness methods were classified as not using a mod-
ern method [20].

We included demographic information, religion, and social
factors of participants in our study. Questions asked about the
participant were framed to assess personal and familial char-
acteristics at the time of the survey or at fifteen years of age
(a proxy for during adolescence). Current self-identified
indigenous status was classified as a binary variable, using the
question, “do you consider yourself indigenous according to
your traditions or customs?” Age at first sexual intercourse was
divided into three categories: younger than age 16, ages 16e19,
or 20 years or older.

Among the variables assessing the participant at the age of
15 years was location of residence, which was categorized as
urban versus rural. Participants were asked about household
structures and appliances at age 15, from which we calculated a
wealth index using principle component analysis [21]. We then
created a variable that categorized participants into tertiles,
representing wealthy, middle-income, and poor households. We
also included a binary indicator of health insurance status at age
15. The survey asked about religion during adolescence, but as
the large majority of individuals were Catholic, we chose to use
the participants’ level of religiousness during adolescence
instead, with a description of religiousness that included “not
religious,” “a little religious,” “religious,” and “very religious.”We
categorized religiousness into “not religious,”which included the
two least religious categories, “somewhat religious,” and “very
religious.” This was not a validated method of measuring reli-
giousness; however, prior literature has demonstrated large
variability in beliefs within religious affiliations and behaviors
are more closely associated with beliefs than the religious affil-
iation itself [22e24].
We assessed information about the participant’s family:
educational attainment of the participant’s mother (secondary
school completion) and whether the participant’s mother expe-
rienced an adolescent pregnancy (pregnancy before age 20). We
also included whether “someone” at home discussed sexual and
reproductive health topics during adolescence (five topics:
menstruation, pregnancy, relationships, sex, and contraception),
which could have been any household member.

Statistical analysis

Table 1 shows crude and weighted proportions. All other
analyses present only the weighted results. We used survey
weights for all analyses to account for complex sampling design
and produce national estimates. The survey weights were
designed to allow inference to the national rural and urban
populations of Mexico. We used Pearson chi-squared test or two
sample t-tests, as appropriate, for the analysis of differences
among participants who had received comprehensive sexuality
education, incomplete sexuality education, and no sexuality ed-
ucation. We used bivariate statistics to assess the relationship
between receipt of sexuality education and use of modern
contraception at first sexual intercourse.

We next developed a multivariable logistic regression model
to assess the association between comprehensive and incom-
plete sexuality education, compared with no sexuality education
and modern contraception use at first sexual intercourse. Model
building was an iterative process. We first relied on previous
literature to identify variables for inclusion in our models
[10,12,25]. We next assessed the correlation among variables;
many were highly correlated. We selected variables that were
included in previous analyses on this topic or were different by
receipt of sex education and were not collinear with other vari-
ables. We hypothesized a priori that sexuality education topics
discussed at home might modify the relationship between sex
and modern contraception use. We tested this interaction; it was
nonsignificant, and we chose not to include it in the final model
as it was highly correlated with other variables including wealth
and location of residence. In addition, we used Bayesian infor-
mation criteria to compare potential models. Our final model
included rural residence, religiousness, the wealth index, age at
first sexual intercourse, and health insurance in addition to our
independent variable.

To ease interpretation, we calculated the multivariable abso-
lute and relative predicted probabilities of using modern
contraception at first sexual intercourse based on receipt of
sexuality education, holding the covariates included in the
regression model at the mean [26].

Sensitivity analysis

We performed several sensitivity analyses comparing results
from models with different categorization for a variety of vari-
ables to evaluate if these changes affected estimates of the
relationship between sexuality education and use of contracep-
tion at first intercourse. Results were robust to model specifica-
tion. We evaluated a binary variable for age at first sexual
intercourse, as<20 or�20 years of age, to test whether changing
our definition of age at first sex changed the observed relation-
ship between contraception use at first sexual intercourse. In
addition, we created quintiles for household wealth to determine
if changes to the categorizations affected the association. We also
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tested the association by defining incomplete sexuality educa-
tion as only receiving the reproductive health topics, which were
covered in sexuality education in the past before the adoption of
comprehensive sexuality education in Mexico. Finally, we tested
the association with comprehensive and incomplete sexuality
education in separate models and also as a direct comparison to
each other (excluding the no sexuality education group). Our
results were robust to all these sensitivity analyses; we present
only our final model. We used STATA 15 for all analyses.
Results

Our analytic sample included 2,725 females aged 20e24 years
(population N ¼ 4,008,722; Figure 1; 80.6% of total). The per-
centage of our sample reporting that they discussed specific
sexuality education topics at school varied from 71.2% to
93.2% (Figure 2). In our sample, 60.6% received comprehensive
sexuality education, 15.6% received incomplete sexuality educa-
tion, and 23.9% did not receive any sexuality education (Table 1).
When comparing receipt of sexuality education, our sample
varied by wealth (<.01), age at first sexual intercourse (p ¼ .04),
and whether someone at home discussed sexuality education
topics (p < .01). There were no significant differences in reli-
giousness, indigenous status, or rural residence by receipt of
sexuality education (Table 1).

Nearly two thirds (62.5%) of our sample reported using
modern contraception at first sexual intercourse. Among those
who used a modern method of contraception, the overwhelming
majority reported using condoms (91.1%); a minority reported
using emergency contraceptive pills (3.8%), contraceptive pills
(2.7%), and injections (1.4%). The remaining methods had lower
than 1% utilization.

In bivariate analysis, both comprehensive and incomplete
sexuality education were positively associated with modern
contraception use at first sexual intercourse (p � .01). In multi-
variable analysis, the odds of using modern contraception at first
sexual intercourse among women who had received comprehen-
sive (odds ratio ¼ 2.3; 95% confidence interval [CI]: 1.7e3.2) and
incomplete (odds ratio¼ 2.4; 95% CI: 1.3e4.2) sexuality education
were similar and significantly larger compared with women who
had not received any sexuality education (Table 2). Other factors
associatedwithusingmoderncontraceptionatfirst sexwereurban
residence, higher wealth, and older age at first sexual intercourse.
Higher reported level of religiousness was not associated with
use of modern contraception at first sexual intercourse.

When we performed multivariable predicted probabilities,
holding all other covariates at the mean, women who reported
receipt of comprehensive or incomplete sexuality education were
20%and22%more likely tousemoderncontraceptionatfirst sexual
intercourse, respectively, than those who did not receive any
sexuality education (p < .01). The absolute probabilities of using a
modern method of contraception at first sexual intercourse by
sexuality education groupwere 57.5% (95%CI: 55.2%e59.8%), 60.4%
(95% CI: 56.0%e64.9%), and 37.6% (95% CI: 33.9%e41.3%) among
comprehensive, incomplete, and no sexuality education, respec-
tively (Figure 3), controlling for all model covariates.
Discussion

In a nationally representative sample of young Mexican
women, we observed a positive and significant independent
association between receiving sexuality education at school and
using modern contraception at first sexual intercourse. There are
diverse plausible pathways to explain the relationship of sexu-
ality education and modern contraception use at first sexual
intercourse.

Our results indicate that accounting for differences in socio-
economic and cultural factors, the relationship between sexu-
ality education and contraceptive use persisted. Young women
who received either comprehensive or incomplete sexuality
education as adolescents were about 20% more likely to use
modern contraception at first sexual intercourse compared with
those who did not receive any sexuality education.

Our sensitivity analyses varying the definition of incomplete
sexuality education and comparing incomplete directly to
comprehensive sexuality education showed that there was no



Table 1
Sample characteristics by receipt of sex education among women who reported sexual intercourse, ENFaDEA 2017, Mexico

Full sample, N ¼
4,008,722 (n ¼ 2,725)

Comprehensive sex education, N ¼
2,427,281 (n ¼ 1,618)

Incomplete sex education, N ¼
625,361 (n ¼ 428)

No sex education, N ¼
956,080 (n ¼ 679)

p

Sample proportion 100.00 60.55 15.60 23.85
Current age of the respondent

(mean � SE)a
22.03 (.03) 22.01 (.03) 22.02 (.10) 22.08 (.11) .78

Indigenous 1,340 (41.70) 768 (40.79) 201 (39.69) 371 (45.33) .51
Rural residence during

adolescence
1,610 (24.24) 942 (23.25) 224 (20.83) 444 (28.98) .36

Wealth index during
adolescence (tertiles)

<.01b

Wealthy household 592 (33.51) 411 (36.53) 97 (32.15) 84 (26.75)
Middle-income household 775 (33.85) 493 (35.25) 147 (42.41) 135 (24.70)
Poor household 1,358 (32.63) 714 (28.22) 184 (25.43) 460 (48.54)

Religiousness during
adolescence

.25

Not religious 311 (14.12) 180 (13.52) 46 (8.40) 85 (19.37)
Somewhat religious 1,072 (33.49) 622 (32.44) 160 (38.74) 290 (32.74)
Very religious 1,342 (52.39) 816 (54.05) 222 (52.85) 304 (47.89)

Access to health insurance
during adolescence

2,263 (85.78) 1,435 (89.72) 368 (82.98) 460 (77.59) .09

Age at first sexual intercourse .04b

<16 495 (16.77) 233 (13.40) 80 (16.45) 182 (25.54)
16e19 1,781 (66.06) 1,088 (68.26) 289 (65.32) 404 (60.97)
�20 449 (17.16) 297 (18.34) 59 (18.23) 93 (13.49)

Age at first sexual intercourse
(mean � SE)a

17.54 (.13) 17.71 (.13) 17.62 (.19) 17.05 (.23) .11

Family member discussed all 5
SRH topics at home

1,493 (58.30) 1,103 (67.99) 221 (55.09) 169 (35.77) <.01b

Unless otherwise marked, the p values were calculated using chi-square test of proportions.
Counts are unweighted, and percentages, mean, and SE are weighted.
ENFaDEA ¼ National Survey of the Determinant Factors of Adolescent Pregnancy; SE ¼ standard error; SRH ¼ sexual and reproductive health.

a The p value was calculated using a t test.
b Significant at alpha <.05.
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significant difference in the odds of using modern contraception
at first sexual intercourse in any of these iterations. This is further
reinforced by the similar effect size between comprehensive and
incomplete sexuality education in the main model presented in
this analysis. Although the number of topics covered during
sexuality education varies widely, our results suggest no differ-
ence between incomplete and comprehensive sexuality educa-
tion andmodern contraceptive utilization among youngMexican
women. As observed in the sociodemographic differences of the
study sample by sexuality education group, the group that
received no sexuality education is the most disadvantaged, with
the highest proportion in the lowest wealth tertile and the
youngest age group at first sexual intercourse. It is not that
comprehensive sexuality education is not better than incomplete
sexuality education, but rather receiving no sexuality education
at all puts adolescents most at risk for not using contraception at
first sexual intercourse.

The overwhelming majority of young women who used a
method at first sexual intercourse reported using condoms, in this
as in previous surveys [27]. When used correctly and consistently,
condoms prevent pregnancy with the added benefit of preventing
sexually transmitted infections; however, the typical use failure
rate is much higher than perfect use, and adolescents are at even
higher risk of incorrect or inconsistent use [28].

Our study aligns with prior studies in Mexico, indicating that
comprehensive sexuality education receipt is associated with
improved sexual health behaviors [16,25]. The Mexican National
demographic survey (Spanish acronym: ENADID) has repeatedly
found that the use of contraception at first sexual intercourse
increases with increasing educational attainment, but ENADID
does not contain information about receipt of school sexual ed-
ucation curricula [27]. Their results do show, however, in line
with our results, that the proportion of women that used
contraception at first sexual intercourse is higher among urban
and nonindigenous women [27].

Previous work in Mexico has shown that adolescents often ac-
cess contraceptives through pharmacies [27]; that when accessing
family planning within the health services they report lower
quality of care [29]; and that they are usually offered the most
effective, long-acting reversible methods only after childbirth
[29,30]. A small proportion of our sample reported use of emer-
gency contraceptive pills, which is available over the counter even
to adolescents: although long-lastingefforts to increaseknowledge
of this option in Mexico have been carried out, gaps in knowledge
and use are still reported [31,32]. National goals to reduce adoles-
cent fertility will require efforts to expand access to effective
methods before sexual initiation and before a first pregnancy [3].

Mexico is a heavily Catholic country and many young women
in our sample considered themselves very religious during
adolescence, but religiosity was not significantly associated with
use of modern contraception at first sex in our study. Evidence
suggests that Mexican Catholics are not opposed to the use of
contraception, that many feel that the Catholic Church should
permit use of modern contraception, and that Catholic parents
support school-based sexuality education [33] and adolescent
access to contraception [34]. National surveys support this;
religious beliefs are rarely cited as a reason for nonuse of
contraception at first sexual intercourse [27].

This study has limitations. First, our analysis relied on self-
report data about events that occurred in the past; we do not



Table 2
Multivariable analysis of the association between receiving sexuality education
and modern contraception use at first sexual intercourse

Modern contraception use,
N ¼ 4,008,722 (n ¼ 2,725),
OR (95% CI)

Received sexuality education
None 1.00 (referent)
Incomplete 2.35 (1.31, 4.20)
Comprehensive 2.32 (1.68, 3.20)

Location
Urban 1.00 (referent)
Rural .53 (.39, .72)

Wealth index (tertiles)
Rich household 1.00 (referent)
Middle-income household .48 (.32, .72)
Poor household .34 (.29, .40)

Access to health insurance at age 15
No 1.00 (referent)
Yes 1.56 (.96, 2.54)

Religiousness during adolescence
Not religious 1.00 (referent)
Somewhat religious .86 (.39, 1.89)
Very religious .90 (.48, 1.70)

Age at first sexual intercourse
<16 1.00 (referent)
16e19 2.23 (1.41, 3.52)
�20 2.91 (1.73, 4.88)

CI ¼ confidence interval; OR ¼ odds ratio.

95% CI: 
55.2%-59.8% 

95% CI: 
56.0%-64.9% 

95% CI:
33.9%-41.3% 

0
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Figure 3. The predicted probabilities of using a modern method of contracep-
tion at first sexual intercourse by sexuality education group. CI ¼ confidence
interval.
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know how accurately participants recalled or reported past
events. However, the average age of participants is age 22,
which is closer to the age at which first sexual intercourse
occurred than other Mexican surveys that sample older adults
about these same experiences [27]. Second, owing to the cross-
sectional study design, we cannot determine definitively
whether receipt of sexuality education preceded use or nonuse
of modern contraception at first sexual intercourse; although,
since Mexico has a national policy of comprehensive sexuality
education beginning from primary school, temporality is likely
not an issue in this analysis. Furthermore, the survey did not
differentiate specifically between formal and informal sexu-
ality education, yet because of the national policy, we
considered the provision of information by a professor or
professional to capture formal sexuality education [15]. Next,
the definition of Indigenous status used in ENFaDEA is
different than the official government definition used in other
population-based surveys [35], limiting our ability to compare
this variable. In addition, although we were able to include a
range of sociodemographic information associated with our
exposure and outcome, unmeasured confounders may remain.
Finally, we only assessed the association between sexuality
education and modern contraception use at first sexual inter-
course among women; therefore, we cannot comment on this
association among men in Mexico.

Strengths of our study include a focus on a sample of women
aged 20e24 years which provides a larger sample of young
women and means less time had passed between events at the
time they occurred and when they were surveyed than in other
surveys [27]. The ENFaDEA also improves upon other cross-
sectional surveys by capturing key factors both at time of sur-
vey and at age 15, which improves although does not solve
temporality concerns.

Our study demonstrated that the probability of using modern
contraception at first sexual intercourse is higher in young
Mexican women who received sexuality education than those
who did not. While prior research has explored the association
between sexuality education and contraception at first sexual
intercourse in the U.S. [9e12], few studies have been conducted
in Mexico [16,25]. Our analysis adds to the body of evidence on
this topic, particularly for utilization in Latin America. These data
should motivate increased support for the provision of compre-
hensive sexuality education in schools in Mexico.
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