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Abstract: Consistent condom use tends to be limited in youth, which makes this group especially
vulnerable for sexually transmitted infections (STIs) and unplanned pregnancies. It is known that
sexual risk may vary as a function of behavioral intentions (e.g., condom use intention or having
sex under the influence of alcohol), but no studies have yet characterized the sexual risk profiles
considering behavioral intentions. This study utilizes latent class analysis (LCA) to explore the
subtyping of behavioral intentions related to sexual risk in a community-based sample of adolescents
aged 14 to 16 years from Spain. Multinomial logistic regression was used to assess the association
between class membership and participants’ sociodemographic variables (sex, age, educational
level, socioeconomic status, and family situation), and behavioral variables (sexual experience and
percentage of condom use). Among the 1557 participants, four latent classes of risk were identified:
“Condom + drugs”, “abstinent”, “condom + no drugs”, and “no condom + drugs”. Differences in
adolescents’ sex, age, educational level, sexual experience, and condom use across latent classes were
found. Findings highlight opportunities for psychologists, educators, and health-care providers to
promote condom use in adolescents with differing sexual risk profiles. Increased understanding of
behavioral intentions among adolescents may help to reduce sexual risk behaviors in this group.

Keywords: HIV; latent class models; teenagers; sexual health; reproductive health

1. Introduction

Sexually transmitted infections (STIs) are among the most common conditions and
may compromise people’s health and lives worldwide [1]. Apart from the physical com-
plications associated with STIs (e.g., genital ulceration, pelvic inflammatory disease, and
infertility), individuals with STIs may experience shame, stigma, vulnerability, stereotyp-
ing, and gender-based violence [1,2]. There are 376 million new infections per year with
one of four curable STIs: Chlamydia, gonorrhea, syphilis, and trichomoniasis, which means
that more than 1 million people are acquiring an STI daily [1,3]. It is estimated that more
than 500 million people have a genital infection with herpes simplex virus (HSV), and
more than 290 million women have a human papillomavirus (HPV) infection [4,5]. People
who have an STI are at higher risk of contracting HIV, so far, without a cure, although
antiretroviral treatment has made it a chronic condition. Spain holds the global rate of
new HIV diagnoses (8.82 per 100,000), higher than the global average in Central Europe
(3.2 per 100,000) and West Europe (6.4 per 100,000) [6,7]. The trend for other curable
infections, such as gonorrhea and syphilis, has been increasing since the 2000s [8]. Most
of the cases diagnosed with STIs occur in young adults, and these infections tend to be
asymptomatic. This may explain that about 46.7% of cases are diagnosed late (understood
as the presence of a CD4 cell count less than 350 cells/µL) [8]. Based on this, adolescence,
when the first intimate relationships often begin, is considered a critical stage to prevent
STIs. Unplanned pregnancies are another risk that adolescents are exposed to. Becoming
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a parent in adolescence may compromise the mother’s psychosocial development (e.g.,
educational level, work opportunities, socioeconomic status, etc.) and health (e.g., maternal
anemia, pre-eclampsia, and preterm birth) [3,9,10].

Condoms offer one of the most effective methods of protection against STIs and
unplanned pregnancies when used correctly and consistently [3]. The condom is the most
used protection method in sexual intercourse in youth [11]. A study of Health Behavior in
School-aged Spanish Children (HBSC), which involved over 10,000 participants from Spain
aged 11–18, evaluated in 2002, 2006, and 2010, concluded that condom use has decreased
over time in Spanish adolescents aged 15–18, from 90.9% who used a condom in their
last intercourse in 2002 to 74.4% in 2010 [12]. Although the percentage of condom use is
relatively high, consistent and correct condom use is much lower (20–50%) [13,14]. Condom
use intention has been considered the best predictor of condom use, according to theoretical
models such as the theory of planned behavior (TPB) [15–17]. Attitudes, perceived norms,
and perceived control are predictors of behavioral intentions. The relationship between
condom use intention and the use of this protection method has been proven in meta-
analytic and empirical studies with different populations [18–20]. In Spain, a study that
tested three sociocognitive models to predict condom use in adolescents showed that the
TPB was most appropriate and that condom use intention was a significant predictor of the
frequency of condom use in adolescents (β = 0.61, p < 0.001) [21].

In the prediction of condom use, one of the most studied risk factors has been drug use,
especially alcohol [22,23]. Sex under the influence of alcohol and other drugs is considered
a risk behavior because it is associated with behavioral disinhibition, a reduction in risk
perception, and a loss of self-control [23]. In a study in which slightly more than one
thousand Spanish adolescents aged 14 and 18 years old participated, those who reported
having had sex under the influence of alcohol were less likely to report consistent condom
use, more likely to engage in vaginal sex, oral sex, and anal sex, and presented a more
negative attitude toward condom use when there are obstacles to its use, compared to
those who reported not having mixed sex and alcohol [24]. Consistently, a growing number
of studies concluded that young people who have sex under the influence of drugs were
more likely to contract an STI and/or conceive an unplanned pregnancy, both associated
with lower condom use [22,25]. Although some studies have found no clear relationship
between drug use and risky sexual behaviors [26], considerable evidence suggests that
youth who have sex under the influence of alcohol and other drugs are more likely to
engage in sexual risk behaviors, such as not using a condom [22,25,27,28].

Risk factors associated with condom use have been widely studied in samples of
adolescents and young people (see [23]), but these factors are usually approached separately,
and the different risk profiles that may occur are not considered. For example, adolescents
may intend to seek a condom in case they have sex, intend to do so, and may also intend to
have sex under the influence of alcohol and drugs. Another possible profile could be that of
adolescents who do not intend to use condoms but also do not plan to have sex under the
influence of alcohol or other drugs. Although several of these combinations are possible
and may differentially affect the risk of contracting an STI and/or conceiving an unplanned
pregnancy, to our knowledge, there are no studies that have explored such profiles of
behavioral intentions related to sexual risk in adolescents. Past research has focused on
analyzing separately sexual risk factors in adolescents (e.g., condom use intention) [21,23],
but subtyping behavioral sexual risk intentions has not been explored using person-based
methods, such as latent class analysis (LCA).

Methods such as the LCA examine the heterogeneity of risk factors associated with
health behaviors (e.g., using a condom during sexual intercourse) and group individuals
based on their individual differences. LCA is a statistical technique that aims to classify
individuals into mutually exclusive groups, which share similar characteristics [29,30].
LCA identifies unobservable groups and allows a better understanding of the concurrent
impact of exposure to several risk factors, as well as the antecedents and consequences of
complex attitudes and behaviors so that interventions can be tailored to specific groups
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and a greater benefit can be obtained [29]. In this field, LCA can provide information on the
level of sexual risk in adolescents and help to illustrate different effects and special groups
for the prevention of and approach to risky sexual behaviors, considering adolescents’
intentions of engaging in healthy and unhealthy behaviors.

To address this gap, this study used LCA to explore the subtyping of behavioral
intentions related to sexual risk in a sample of Spanish adolescents aged 14 to 16 years
old. To determine the existence of significant groups of individuals with different levels of
sexual risk, LCA was carried out using their self-reported behavioral intentions (intention
to seek condoms, intention to negotiate condom use with the sexual partner, condom use
intention, and intention to have sex under the influence of alcohol and/or other drugs)
to identify sexual risk profiles in adolescents. Furthermore, we aimed to determine the
relationship among behavioral intentions (to seek condoms, use a condom, negotiate
condom use, to have sex under the influence of alcohol and/or drugs), the latent classes
and demographic variables (i.e., adolescents’ sex, age, educational level, socioeconomic
status, and family situation), and adolescents’ sexual behavior (being sexually experienced
or not, and percentage of condom use). We hypothesize that analyses will reveal latent
classes of adolescents with different levels of sexual risk according to their intention to
engage in sexual risks such as condom use intention (if they have sex) and intention of
having sex under the influence of alcohol or drugs. According to previous studies [31,32],
it was hypothesized that males (compared to females), older participants (compared to the
younger ones), and consequently those belonging to a higher level of education (compared
to those belonging to a lower level of education) would be more likely to belong to profiles
with higher sexual risk. No conclusive results were found regarding the relationship
between sexual risk and socioeconomic status or family situation, so no hypotheses were
formulated.

2. Materials and Methods
2.1. Participants

The participants were 1557 community-based adolescents (51.2% were boys) from the
9th and 10th grades in Spain. With the permission of the principals and informed consent
by parents, we obtained a sample from 18 different middle schools in four Autonomous
Communities, located in the north, east, south-east, and south of Spain. Table 1 presents
detailed participant characteristics.

Table 1. Demographic distribution of the sample of Spanish adolescents.

Females, N (%) 760 (48.8)

Age, M ± SD 14.87 ± 1.02
Educational level, N (%)

9th grade 835 (53.6)
10th grade 562 (36.1)

Curriculum adaptation—level 1 88 (5.7)
Curriculum adaptation—level 2 72 (4.6)

Socioeconomic status, N (%)
Low 521 (33.35)

Medium 919 (59)
High 117 (7.5)

Family situation, N (%)
Married parents 1144 (77.1)
Divorced parents 309 (20.8)

Unmarried parents living together 8 (0.5)
Single parent 21 (1.4)

Orphan 1 (0.1)
Behavioral intentions, M ± SD (range: 1–5)

seek condoms 3.62 ± 1.36
condom use 4.45 ± 0.96

negotiate condom use 4.27 ± 1.07
have sex under alcohol influence 2.18 ± 1.15
have sex under drugs influence 1.47 ± 0.94
Sexually experienced *, N (%) 506 (32.5)

Percentage of condom use, M ± SD 85.13 (22.65)
Note. M = Mean; SD = Standard Deviation; * reported having had vaginal sex, and/or anal sex and/or oral sex.
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2.2. Measures
2.2.1. Demographic Variables

Demographic variables of interest included: Sex (male vs. female), age (in years),
educational level (9th grade, 10th grade, curriculum adaptation—level 1, and curriculum
adaptation—level 2), socioeconomic status (low, medium, and high), and family situation
(married parents, divorced parents, unmarried parents living together, single parent, and
orphan). Response options are presented in Table 1. Socioeconomic status was measured
with the family affluence scale by Boyce et al. [33]. It evaluates a family’s economic well-
being with four items: The number of cars and computers a family possesses, possession
of a bedroom to oneself, and the number of family vacation periods taken during the
preceding 12 months.

2.2.2. Behavioral Intentions

A 5-item scale to evaluate intention to engage in safer sexual behavior in the next
12 months was used [34]. Each item is rated on a scale ranging from 1 (definitely not) to
5 (definitely). It comprises two subscales: (1) The intention to acquire, use, and negotiate
condom use with a sexual partner (α = 0.80); and (2) the intention to have sex under the
influence of alcohol and other drugs (α = 0.75). In the present study, the ordinal alpha was
0.82 for both subscales.

2.2.3. Sexual Behavior

The following behaviors were assessed: (a) Type of sexual experience (petting, vaginal
sex, oral sex, anal sex, and mutual masturbation) (yes/no), and (b) frequency of condom
use (range of percentage: 0–100).

2.3. Procedure

This cross-sectional study is part of a broader project aiming to explore sexual behav-
iors in Spanish adolescents, which was approved by the ethics committee of the Miguel
Hernández University (DPS-JPE-001–10). Eligible participants were students enrolled in the
9th and 10th grades (14–16 years old). Eighteen middle schools located in the north, south,
east, and southeast of Spain participated, after the school principals had agreed. There
were about 300 participants (about 100 per school) recruited in each of the five provinces
involved in the study. More information about the recruitment process can be found at
Espada et al. [34]. Parental written informed consent was obtained, after explaining the
objective of the study and ensuring the confidentiality of the data. The assessment was
undertaken in groups of approximately 30 students and it was online using Google Forms.
The questionnaire took approximately 45 min to complete, and a trained research assistant
was present to aid participants. No participant withdrew from the study after they initiated
the survey. No incentives were provided to the participants who completed the survey.

2.4. Data Analyses

To examine intentional patterns among adolescents, latent class models were com-
puted via Mplus 8 [35]. Originally assessed on a five-point scale, intention was di-
chotomized for this analysis due to its skewed distribution (see Table 1). Consequently, the
indicators reflected negative (“0,” definitely not, probably not) and positive (“1,” probably,
very probably, definitely) intentions toward sexual behaviors. This led to 14.3% to 95% of
adolescents reporting positive intentions regarding acquiring (79.5%), using (95%), and
negotiating (92.8%) condoms, as well as combining sexual activities with alcohol (38.2%) or
other drugs (14.3%). Overall, missing data were low (0.7%; 11/1557) and random.

Latent class estimation was an iterative process, estimating models and comparing
the model fit between one and six latent classes. A robust maximum likelihood estima-
tion (command MLR in Mplus) was chosen with 200 initial random starts and a logit
link function. This estimator is robust in estimating latent class models with randomly
missing data [36]. The model fit was evaluated based on the interpretability and theoretical
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tenability of the classes, as well as statistical indicators of goodness of fit, sparseness, and
classification quality [37–39]. Therefore, the bootstrapped likelihood ratio test (BLRT) cap-
tured the overall fit by comparing the estimated model with k classes to a model with k-1
classes using 50 random starts with 20 bootstrap draws for each comparison. A significant
test indicates a preference for the model with k classes over the model with k-1 classes.
Lower values for the Akaike Information Criterion (AIC) and the sample-size-adjusted
Bayes Information Criterion (BIC) indicate model sparseness. Finally, average latent class
probabilities (ALCP) and entropy reflect classification quality (i.e., latent class separation).
Both parameters range between 0 and 1; the closer to 1, the better the fit. A value of at least
0.7 is recommended as an indicator of sufficient latent class separation [37], meaning that
estimated patterns are substantially different between classes. Apart from these statistical
criteria, the theoretical background and interpretability of class solutions were also consid-
ered a decision aid in model selection. To assess conditional independence, we checked
standardized bivariate residuals for each model, with values exceeding |3.84| indicating
conditional dependence [40].

Following model selection, sociodemographic data, behavioral intentions, and sexual
behavior variables were compared between latent classes using chi-square (for categorical
variables) and one-way ANOVA (for continuous ones). Cramer’s V for categorical variables
and the partial eta square for continuous variables were calculated as effect size coefficients.
Multinomial logistic regression was performed to assess the association between latent
classes and adolescents’ sex, age, educational level, sexual experience, and condom use,
and relative prevalence ratios (RPR) are reported for significant results. These analyses
were conducted with SPSS 25 and based on α = 0.05.

3. Results
3.1. Latent Class Models

To identify the best model, statistical criteria and interpretability of classes were
considered (see 2.4. Data Analyses for details). Table 2 lists model fit criteria for models
with up to five latent classes. A model with six classes was also tested but could not be
successfully identified using the selected estimation methods. A model with four latent
classes was chosen because most criteria showed the best fit for this model, and entropy
(0.88), as well as ALCP (0.81 to 0.98), was also sufficient. An analysis of standardized
bivariate residuals revealed values below |0.40|, thus indicating conditional independence.
Estimated indicator probabilities for the latent class model are shown in Figure 1.

Table 2. Model fit criteria for latent class models of behavioral intentions regarding sexual (risk)
behavior in a sample of Spanish adolescents (N = 1557).

1 Class 2 Classes 3 Classes 4 Classes 5 Classes 6 Classes

Free pa-
rameters 5 11 17 23 29 Not

identified
BLRT 1 - 479.59 *** 423.45 *** 38.96 *** 5.98
AIC 2 6355.82 5888.23 5476.78 5449.82 5455.84

SSABIC 3 6366.69 5912.14 5513.74 5499.81 5518.88
Entropy - 1.00 0.86 0.88 0.89
ALCP 4 1.00 1.00 0.81 0.98 0.81

1.00 0.99 0.94 0.90
0.98 0.98 0.64

0.81 0.98
0.90

1 BLRT, bootstrapped likelihood ratio test. 2 AIC, Akaike Information Criterion. 3 SSABIC, sample-size-adjusted
Bayes Information Criterion. 4 ALCP, average latent class probabilities. Fit criteria indicating the best model are
printed in bold. *** p < 0.001.
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Figure 1. Estimated indicator probabilities for latent classes of behavioral intentions regarding sexual activity (i.e., intentions
to seek, negotiate the use of, and use, condoms, as well as combining alcohol or other drug use and sexual activity), ranging
from 0 (low probability) to 1 (high probability) in a sample of Spanish adolescents (N = 1557).

The first class (“condom + drugs”; n = 527) comprises about one-third of the sample
and reports moderate to high probabilities for all facets of intention. The second class
(“abstinent”; n = 49) is small and has distinctively very low probabilities overall. The third
class (“condom + no drugs”; n = 951) is the largest class (about 61% of the sample) and is
characterized by high probabilities for the intention to seek, negotiate, and use condoms,
as well as low probabilities of intending to combine alcohol and other drug use and sexual
activity. The fourth class (“no condom + drugs”; n = 30) is the smallest class and it has
low probabilities of intending to seek, negotiate, or use condoms but moderate to high
probabilities of mixing alcohol and other drugs with sexual activities. Therefore, class 3 has
the lowest risk profile (based on intentions), with classes 1, 2, and 4 mirroring an increase
in risk.

3.2. Association between Behavioral Intentions and Latent Classes

Table 3 summarizes the differences in sociodemographic variables and behavioral
intention scores by latent classes, based on the results of cross-tables and ANOVA analyses.
Latent classes did not differ in socioeconomic status or family situation but presented small
to large effects (η2 ranged from 0.03 to 0.67) regarding other sociodemographic variables.
Adolescents belonging to the “no condom + drugs” group were older (than the “condom
+ no drugs” group) and scored lower in intention to seek condoms (than the “condom +
drugs” group), lower in condom use intention, and lower in intention to negotiate condom
use (than the “condom + drugs” and the “condom + no drugs” groups). They also had
a higher intention to have sex under the influence of alcohol (than the “abstinent” and
the “condom + no drugs” groups), and a higher intention to have sex under the influence
of drugs (than the other three groups). Adolescents belonging to the “condom + drugs”
group were older (than the “condom + no drugs” group), and the proportion of males
was higher (than the “condom + no drugs” group). They reported lower condom use
and a lower intention to negotiate condom use (than the “condom + no drugs” group),
and a higher intention to have sex under the influence of alcohol and drugs (than the
“abstinent” and the “condom + no drugs” groups). Adolescents belonging to the “condom
+ no drugs” group were slightly younger (than the “condom + drugs”) and only presented
a lower intention to seek condoms (than the “condom + drugs” and “no condom + drugs”
groups). Adolescents belonging to the “abstinent” group presented a lower intention to
seek condoms (than the “condom + drugs” and the “condom + no drugs” groups), a lower
intention to use condoms, and a lower intention to negotiate condom use (than the rest).
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Table 3. Sociodemographic variables and behavioral intentions depending on latent class membership.

Total
Class 1

“Condom + Drugs”
(n = 527)

Class 2
“Abstinent”

(n = 49)

Class 3
“Condom + No Drugs”

(n = 951)

Class 4
“No Condom + Drugs” (n =

30)
F/χ2 E.S. Direction

Sociodemographics
Females, N (%) 760 (48.8) 164

(31.1)
25

(51)
561
(59)

10
(33.3) 108.42 *** 0.26 3 > 1

Age, M ± SD 14.87 ± 1.02 15.12 ± 1.04 14.82 ± 0.95 14.71 ± 0.98 15.30 ± 1.23 20.22 *** 0.03 1 > 3
4 > 3

Educational level, N (%)
9th grade 835 (53.6) 243 (46.1) 30 (61.2) 550 (57.8) 12 (40) 58.37 *** 0.11 3 > 1

10th grade 562 (36.1) 204 (38.7) 14 (28.6) 335 (35.2) 9 (30) -
Curriculum adaptation—level 1 88 (5.7) 34 (6.5) 4 (8.2) 45 (4.7) 5 (16.7) 4 > 3
Curriculum adaptation—level 2 72 (4.6) 46 (8.7) 1 (2) 21 (2.2) 4 (13.3) 4 > 3

4 > 1
Socioeconomic status, N (%)

Low 521 (33.35) 172 (32.6) 19 (38.8) 317 (33.3) 13 (43.3) 4.84 - -
Medium 919 (59) 307 (58.3) 27 (55.1) 570 (59.9) 15 (50)

High 117 (7.5) 48 (9.1) 3 (6.1) 64 (6.7) 2 (6.7)
Family situation, N (%)

Married parents 1144 (77.1) 382 (76.2) 36 (73.5) 709 (78.3) 17 (60.7) 15.95 - -
Divorced parents 309 (20.8) 109 (21.8) 13 (26.5) 176 (19.4) 11 (39.3)

Unmarried parents living together 8 (0.5) 0 (0) 0 (0) 8 (0.9) 0 (0)
Single parent 21 (1.4) 10 (2) 0 (0) 11 (1.2) 0 (0)

Orphan 1 (0.1) 0 (0) 0 (0) 1 (0.1) 0 (0)
Behavioral intentions, M ± SD

Seek condoms 3.62 ± 1.36 4.10 ± 0.95 1.20 ± 0.40 1.83 ± 0.98 3.62 ± 1.36 111.10 *** 0.17

1 > 2
1 > 3
1 > 4
3 > 2
4 > 3

Condom use 4.45 ± 0.96 4.46 ± 0.75 1.20 ± 0.40 4.68 ± 0.60 1.76 ± 0.43 610.22 *** 0.54

1 > 2
3 > 1
1 > 4
3 > 2
4 > 2
3 > 4

Negotiate condom use 4.27 ± 1.07 4.19 ± 0.97 1.37 ± 0.72 4.53 ± 0.80 2.13 ± 1.07 269.08 *** 0.34

1 > 2
3 > 1
1 > 4
3 > 2
4 > 2
3 > 4

Have sex under alcohol influence 2.18 ± 1.15 3.45 ± 0.70 1.16 ± 0.37 1.50 ± 0.62 3.30 ± 1.14 1069.65 *** 0.67

1 > 2
1 > 3
3 > 2
4 > 2
4 > 3

Have sex under drugs influence 1.47 ± 0.94 2.06 ± 1.24 1.14 ± 0.35 1.12 ± 0.36 2.87 ± 1.54 184.23 *** 0.26

1 > 2
1 > 3
4 > 1
4 > 2
4 > 3

Sexually experienced *, N (%) 506
(32.5)

235
(44.6)

14
(28.6)

239
(25.1)

18
(60) 69.35 *** 0.21

4 > 1
4 > 3
1 > 3

Percentage of condom use, M ± SD 85.13
(22.65) 86.50 (20.05) 50

(33.41)
85.60

(23.18)
56.42

(36.82) 7.59 *** 0.05
1 > 2
1 > 4
3 > 2
3 > 4

Note. M = Mean; SD = Standard Deviation; F = Fisher’s F-test for quantitative variables; χ2 = chi-square for sex (categorical variable); p = p-value; E.S. = eta squared for continuous variables and Cramer’s V for
categorical variables. * reported having had vaginal, anal, and/or oral sex sexual practices; *** p < 0.001.



Int. J. Environ. Res. Public Health 2021, 18, 1855 8 of 14

3.3. Predicting Latent Class Membership

Multinomial logistic regression was used to assess the association between class mem-
bership and participants’ sociodemographic variables, including sex (female vs. male), age,
educational level (categories: “9th grade”, “10th grade”, “curriculum adaptation—level 1”,
and “curriculum adaptation—level”), socioeconomic status (categories: “Low”, “medium”,
and “high”), family situation (categories: “Married parents”, “divorced parents”, “unmar-
ried parents living together”, “single parent”, and “orphan”), and behavioral variables,
including sexual experience (categories: “Yes” vs. “no”), and percentage of condom use
(from “0” to “100”).

Results (see Table 4) indicated that, compared to the “condom + drugs” group (Class
1), the “abstinent” group (Class 2) and the “no condom + drugs” group (Class 4) were less
likely to use condoms when they had sex; in addition, the “condom + no drugs” group
(Class 3) included a higher proportion of women.

Table 4. Results of multinomial logistic regression predicting latent class membership by sociodemographic and behavioral
variables.

Class 1
“Condom + Drugs”

Class 2
“Abstinent”

Class 3
“Condom + No Drugs”

Class 4
“No Condom + Drugs”

n = 527 n = 49 n = 951 n = 30

RPR [95% CI] RPR [95% CI] RPR [95% CI] RPR [95% CI]

Reference: Class 1

Sex - 2.36 [0.16, 33.95] 0.29 [0.18, 0.47] *** 1.69 [0.17, 16.28]
Age - 0.48 [0.12, 1.83] 0.89 [0.70, 1.15] 0.49 [0.19, 1.28]

Educational level -
1 = 9th grade - 1.30 [0, 2.30] 0.93 [0.47, 1.86] 0.27 [0.02, 2.74]

2 = 10th grade - 1.92 [0.16, 22.09] 0.97 [0.54, 1.74] 0.22 [0.02, 2.50]
3 = ref. - - - -

Sexual experience - 3.23 [0] 0.79 [0.31, 2.02] 1.22 [0.11, 12.75]
Condom use - 0.95 [0.91, 0.98] ** 0.99 [0.98, 1.01] 0.96 [0.93, 0.98] **

Reference: Class 2

Sex 0.42 [0.02, 6.09] - 0.12 [0.009, 1.81] 0.72 [0.02, 21.96]
Age 2.05 [0.54, 7.75] - 1.85 [0.49, 6.97] 1.01 [0.20, 5.05]

Educational level -
1 = 9th grade >99 ***a - >99 ***a >99 ***a

2 = 10th grade 0.51 [0.04, 5.95] - 0.50 [0.04, 5.86] 0.11 [0.004, 3.26]
3 = ref. - - - -

Sexual experience >99 ***a - >99 ***a >99 ***a

Condom use 1.05 [1.01, 1.09] ** - 1.05 [1.01, 1.09] ** 1.01 [0.20, 5.05]

Reference: Class 3

Sex 3.34 [2.11, 5.29] *** 7.90 [0.55, 113.18] - 5.68 [0.59, 54.17]
Age 1.11 [0.86, 1.42] 0.95 [0.91, 0.98] ** - 0.55 [0.21, 1.43]

Educational level -
1 = 9th grade 1.06 [0.53, 2.11] 1.39 [0] - 0.29 [0.03, 2.96]

2 = 10th grade 1.02 [0.57, 1.84] 1.97 [0.17, 22.95] - 0.23 [0.02, 2.59]
3 = ref. - - - -

Sexual experience 1.26 [0.49, 3.22] 4.08 [4.08, 4.08] - 1.55 [0.14, 16.68]
Condom use 1 [0.99, 1.01] 0.95 [0.91, 0.98] ** - 0.96 [0.94, 0.98] **

Reference: Class 4

Sex 0.58 [0.06, 5.64] 1.39 [0.04, 42.43] 0.17 [0.01, 1.67] -
Age 2.02 [0.77, 5.27] 0.98 [0.19, 4.89] 1.03 [1.01, 1.06]** -

Educational level -
1 = 9th grade 3.58 [0.36, 35.22] 4.69 [0] 3.36 [0.33, 33.61] -

2 = 10th grade 4.36 [0.40, 47.68] 8.41 [0.30, 230.76] 4.25 [0.38, 46.89] -
3 = ref. - - - -

Sexual experience 0.81 [0.07, 8.47] 2.63 [2.63, 2.63] 0.64 [0.06, 6.94] -
Condom use 1.03 [1.01, 1.06] ** 0.98 [0.19, 4.89] 1.03 [1.01, 1.06] ** -

Note. ref = reference class; RPR = relative prevalence ratio; CI = confidence interval; significant results are printed in bold. ** p < 0.01,
*** p < 0.001. a The prevalence of the reference category was very low in the reference class, leading to very high RPR estimates, which we
have listed as >99.
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Compared to the “abstinent” group (Class 2), the proportion of sexually experienced
adolescents was higher in the “condom + drugs” (Class 1) and the “condom + no drugs”
groups (Class 4), but it was lower in the “condom + no drugs” group (Class 3). The
percentage of condom use was higher in the “condom + drugs” (Class 1) and the “condom
+ no drugs” groups (Class 3), compared to the “abstinent” group (Class 2).

Compared to the “condom + no drugs” group (Class 3), the proportion of females was
lower in the “condom + drugs” (Class 1), and the mean age was higher in the “abstinent”
group (Class 2). The percentage of condom use was lower in the “abstinent” (Class 2) and
the “no condom + drugs” groups (Class 4), compared to the “condom + no drugs” group
(Class 3).

Compared to the “no condom + drugs” group (Class 4), the percentage of condom use
was higher in the “condom + drugs” (Class 1) and the “condom + no drugs” groups (Class
3). No differences were observed in the rest of the variables.

4. Discussion

In the current study, we examined different patterns of sexual risk in a sample of
1557 Spanish adolescents aged 14–16. Using LCA to categorize behavioral intentions,
including the intention to seek condoms, intention to negotiate condom use with the
sexual partner, condom use intention, and intention to have sex under the influence of
alcohol and drugs, we found four distinct risk profiles. Factors associated with class
membership were also explored, considering participants’ sociodemographic variables
(sex, age, educational level, socioeconomic status, and family situation), and behavioral
variables (sexual experience and percentage of condom use).

Four latent classes are highlighted: “Condom + drugs” (Class 1), “abstinent” (Class
2), “condom + no drugs” (Class 3), and “no condom + drugs” (Class 4). Although only
30 participants (almost 2% of the sample) were classified as “no condom + drugs” (Class
4), this group represented the highest sexual risk. Adolescents in this group had low
probabilities of intending to seek condoms, negotiating condom use with the sexual part-
ner, and using condoms, but moderate to high probabilities of mixing alcohol and other
drugs with sexual activities. Participants assigned to the “condom + drugs” group (Class
1) represented about one-third of the participants and presented moderate to high prob-
abilities for all dimensions of behavioral intentions related to sexual risk. Adolescents
classified as “abstinent” (Class 2; about 3% of the sample) presented distinctively very low
probabilities overall. Lastly, participants classified as “condom + no drugs” (Class 3) repre-
sented the largest group (about 61% of the sample). According to empirical and theoretical
studies [15,21,41], this is possibly the group with the lowest risk of contracting STIs and
conceiving unplanned pregnancies because they were more likely to use a condom and
less likely to have sex under the influence of alcohol and drugs. Adolescents in this group
presented high probabilities for the intention to seek, negotiate, and use condoms, as well
as low probabilities of intending to combine alcohol and other drugs with sexual activity.

According to socio-cognitive models of health behavior, adolescents with a lower
intention of seeking condoms, negotiating condom use with the sexual partner, and using
condoms are less likely to perform these behaviors [15,17,21]. Moreover, having sex under
the influence of alcohol and other drugs may increase the probability of engaging in sexual
risk behaviors, such as having sex without a condom. For example, Espada et al. [24] found
that Spanish adolescents who reported having had sex under the influence of alcohol were
less likely to report consistent condom use, despite being more likely to engage in vaginal
sex, oral sex, and anal sex, compared to those who reported not having mixed sex and alco-
hol before. Based on these theoretical and empirical studies, “no condom + drugs” (Class
4) presented the highest sexual risk, while “condom + no drugs” (Class 3) presented the
lowest sexual risk. Participants assigned to the “abstinent” (Class 2) and “condom + drugs”
(Class 1) groups presented a low to moderate sexual risk, respectively.

There were several differences in participants’ sociodemographic variables by latent
classes, except for socioeconomic level and family situation. Females were more likely to
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belong to the “condom + no drugs” (Class 3) compared to the “condom + drugs” group
(Class 1) (59% vs. 31.1%, respectively), which suggests that a higher proportion of females
were part of the group with the lowest sexual risk. This is consistent with previous studies
that highlighted that females are more likely to present more favorable attitudes toward
condom use, and consistently higher condom use intention [21,31]. Therefore, it would
be expected that females are more likely to use condoms in their sexual relationships, and
present lower sexual risk compared to boys. Older adolescents (and therefore belonging
to higher educational levels) were more likely to belong to the “condom + drugs” (Class
1) and “no condom + drugs” (Class 4) groups, compared to the “condom + no drugs”
(Class 3) group. This result suggests that, as adolescents get older, they are more likely
to engage in sexual behaviors and consume alcohol and drugs. This may explain why
older adolescents are more present in groups with a greater intention of combining sex and
alcohol, compared to the youngest ones.

Sexual experience and condom use percentage significantly differed by latent classes.
Sexually experienced adolescents were more likely to be classified as “condom + drugs”
(Class 1) and “no condom + drugs” (Class 4) groups, compared to the “condom + no drugs”
group (Class 3). This suggests that initiation in the first sexual experiences may coincide
with the consumption of alcohol and other drugs [23,24]. Classes 1 and 4 had similar
moderate to high probabilities of having sex under the influence of alcohol and/or other
drugs. However, those belonging to Class 1 were more likely to use a condom to protect
themselves during sexual intercourse, and those belonging to Class 4 presented a lower
percentage of condom use.

Adolescents who reported a higher percentage of condom use in their sexual relationships
tended to belong to the “condom + drugs” (Class 1: 86.50%) and “condom + no drugs” (Class 3:
85.60%) groups, compared to the “abstinent” (Class 2: 50%) and “no condom + drugs” (Class
4: 56.42%) groups. In the “abstinent” group, although they reported a low percentage
of condom use in their sexual relationships, only 28% of them reported being sexually
experienced. As most of them were not sexually experienced, they would not be expected
to present a high intention of seeking condoms, negotiating their use, and using them, or
to report a high percentage of condom use. Actually, the “abstinent” group is considered
the group with the lowest sexual risk, just behind the “condom + no drugs” group (Class
3). Considering that adolescents in the “no condom + drugs” group (Class 4) were less
likely to report the intention to seek condoms, negotiate condom use, and use condoms
but a higher intention of having sex under the influence of alcohol and drugs, they were
considered to present the highest risk of engaging in a risky sexual relationship, such as
having unprotected sex.

This study has some limitations. This sample was not representative of adolescents
in Spain. Although the sample is geographically dispersed, there is no representation
of all the autonomous communities in Spain. Data were obtained through quantitative
self-reports. Although they are the most common form of evaluation in our field of study,
they are not exempt from methodological issues, such as social desirability. Future research
could address these limitations by using a larger and more representative sample and
using qualitative methods to understand adolescents’ motivation to engage in sexual risk
practices, such as unprotected sex. Due to the low percentage of sexually experienced
participants (only about one-third of the sample), condom use was not included as a
classifier variable for latent classes. This allows us to capture a more realistic representation
of the behavioral intentions and sexual behavior of Spanish adolescents. If we had selected
only sexually active youth, this would have biased our results because, by default, they
are at a higher risk than youth who are not active. It would be interesting to replicate
this study with a large sample of young people who report being sexually active to study
different patterns of sexual risk, considering, in addition to behavioral intentions, the use
of condoms as the main method of protection against STIs and unplanned pregnancies in
this group. The lack of studies similar to this one made it difficult to compare and discuss
the results.
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5. Conclusions

In conclusion, our findings suggest that the level of sexual risk may vary depending on
behavioral intentions associated with protective behaviors, such as condom use, as well as
the intention to engage in risky practices, such as having sex under the influence of alcohol
and other drugs. In our study, more than half of the adolescents (61%) were classified
in Class 3 (“condom + no drugs”) and presented a low level of sexual risk, considering
the results of previous empirical studies [23,25] and theoretical models to predict health
behaviors [15,21,41]. These participants presented high probabilities of engaging in safe
sexual behaviors such as negotiating condom use with their sexual partner and using
condoms if they have sexual intercourse, besides a low probability of engaging in sexual
risk behaviors such as having sex under the influence of alcohol and other drugs.

Only about one-third of the participants were sexually experienced and reported
steady condom use for about 86% of the times they had sex (Class 1: “Condom + drugs”).
This is a similar percentage as reported in a previous study with Spanish adolescents aged
15–18 [31]. It was considered that this group—the second largest (33.8%)—presented a
moderate level of sexual risk, based on socio-cognitive models widely used to predict
healthy behaviors such as condom use [17,21]. On the one hand, these adolescents reported
higher probabilities of engaging in safe behaviors—such as having the intention to seek
condoms, negotiate condom use with the sexual partner, and use condoms if they have sex—
than the other classes. On the other hand, they also reported a higher intention to engage
in risky behaviors, such as combining sex and alcohol to a moderate-high extent—which
has been associated with other sexual risks such as early sexual initiation and number of
sexual partners [25,28]—compared to Classes 2 and 3. Almost half of these individuals
were sexually experienced (44.6%), and the percentage of condom use was about 86% of
the times they had sex.

Of the entire sample, only 3.1% of the participants reported a low intention to engage in
safe behaviors such as seeking condoms, negotiating condom use, and using a condom, and
also a low probability of having sex under the influence of alcohol and drugs. Considering
that about 70% of them reported not being sexually experienced, they were classified in
the group called “abstinent” (Class 2: “Abstinent”). Due to the low probability of sexually
experienced individuals in this group, it is not surprising that the percentage of condom
use was low. It would be interesting to explore whether the low intention to engage in the
target practices is due to a lack of interest in sexual relationships.

Finally, almost 2% of the participants were characterized by having moderate-high
probabilities of engaging in sexual risk, such as having the intention to have sex while
under the influence of alcohol and drugs, and low intention to seek condoms, negotiate its
use with the sexual partner, and condom use (Class 4: “No condom + drugs”). The majority
of this group were sexually active (60%), and they reported using a condom only half the
times they had sex. This makes this group the one with the highest risk of contracting an
STI and/or conceiving an unplanned pregnancy, based on the main risk factors included
in theoretical models of health behaviors [17,21].

Our study allows us to identify four sexual risk profiles in adolescents, based on their
intention to engage in healthy or risky sexual behaviors. Unlike previous studies that
analyzed sexual risk based on risk factors [31,32], this work provides a multidimensional
perspective from which to delve into the profiles of sexual risk in adolescence. LCA allowed
us to examine multiple attitudes simultaneously, which provides a more nuanced perspec-
tive on often-conflicting cognitions in adolescents (e.g., personal norms vs. perceived peer
pressure regarding drug use or sexual activity). In contrast to singular indices of risk, this
type of analysis reveals attitudinal or behavioral patterns that represent more complex con-
stellations to be addressed via targeted health promotion. The results of this study suggest
that most adolescents belong to the group that is characterized by presenting a low sexual
risk, based on their behavioral intentions (Class 3: “Condom + no drugs”). However, a
significant proportion of participants presented a moderate level of sexual risk due to their
intention of engaging in sex under the influence of alcohol and drugs, but also of protecting
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themselves during sexual intercourse by using condoms (Class 1: “Condom + drugs”).
Thus, this group might not benefit from health promotion regarding condom use, as their
intention is already high, but rather promotion regarding alcohol/drug use surrounding
sexual activities, such as parties or dating. Thus, latent class models can be implemented
to identify such patterns and lead to targeted recommendations or interventions.

Class 2 (“abstinent”) and Class 4 (“no condom + drugs”) were represented by a small
group of participants. This may be because both profiles represent the two extremes of a
continuum, ranging from the lowest (Class 2) to the highest (Class 4) level of sexual risk.
On the one hand, Class 2 may represent the profile of adolescents who are beginning their
intimate relationships, and most of them have not had sexual intercourse; therefore, they
inform of a low intention to engage in sexual behaviors (such as condom use or having
sex under the influence of alcohol). On the other hand, Class 4 may represent the group
of adolescents who are mostly sexually experienced and have the intention to engage in
sexual risk behaviors (e.g., combining sex with alcohol or other drugs), but low intention
to protect themselves by using condoms.

Sexual risk reduction interventions are often applied in the school setting [42] and
in a group format, without considering the different sexual experiences of adolescents or
their sexual risk profiles [43]. Highlighting the sexual risk factors associated with each
profile of sexual risk among adolescents provides an opportunity to develop tailored and
targeted sexual health promotion interventions, messages, and HIV awareness campaigns
focusing on individuals at highest risk for an STI and/or unplanned pregnancy. These
findings could be useful for the design of a screening tool for detecting sexual risk pro-
files based on behavioral intentions, even creating an algorithm to predict risky sexual
behaviors in this population, as proposed by Dangerfield et al. [44] in a study aimed at
analyzing black men who have sex with men, and women’s sexual risk profiles using LCA.
Future research in sexual health promotion could benefit from this approach, for instance,
with the development of risk profile scales. With a better understanding of adolescents’
behavioral intentions, sexual risk reduction interventions will be more suitable to address
the prevention of adolescents’ unplanned pregnancies and STIs.

Author Contributions: Conceptualization, J.P.E., A.M. and S.T.; methodology, A.M. and S.T.; soft-
ware, A.M. and S.T.; validation, J.P.E. and M.O.; formal analysis, A.M. and S.T.; investigation, J.P.E.,
M.O. and A.M.; resources, J.P.E. and M.O.; data curation, J.P.E. and M.O.; writing—original draft
preparation, A.M. and S.T.; writing—review and editing, J.P.E. and M.O.; visualization, J.P.E. and
M.O.; supervision, J.P.E. and M.O.; project administration, J.P.E.; funding acquisition, J.P.E. and A.M.
All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by Foundation for Research and Prevention of Aids in Spain,
Ref. FIPSE 360971/10, and by the Program Valid for Research Staff training of the Council of Culture,
Education and Science of the Valencian Autonomous Government, Ref. ACIF/2012/132.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Institutional Ethics Committee of Miguel Hernández
University (DPS-JPE-001–10).”

Informed Consent Statement: Informed consent was obtained from all participants involved in the
study and their parents.

Data Availability Statement: The data presented in this study are available on request to the authors.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Rowley, J.; Hoorn, S.V.; Korenromp, E.; Low, N.; Unemo, M.; Abu-Raddad, L.J.; Chico, R.M.; Smolak, A.; Newman, L.; Gottlieb, S.;

et al. Chlamydia, gonorrhoea, trichomoniasis and syphilis: Global prevalence and incidence estimates, 2016. Bull. World Health
Organ. 2019, 97, 548–562. [CrossRef]

2. Amin, A. Addressing gender inequalities to improve the sexual and reproductive health and wellbeing of women living with
HIV. J. Int. AIDS Soc. 2015, 18, 20302. [CrossRef]

http://doi.org/10.2471/BLT.18.228486
http://doi.org/10.7448/IAS.18.6.20302


Int. J. Environ. Res. Public Health 2021, 18, 1855 13 of 14

3. World Health Organization. Report on Global Sexually Transmitted Infection Surveillance. 2018. Updated 2018. Available online:
https://apps.who.int/iris/bitstream/handle/10665/277258/9789241565691-eng.pdf?ua=1 (accessed on 3 November 2020).

4. Looker, K.J.; Magaret, A.S.; Turner, K.M.; Vickerman, P.; Gottlieb, S.L.; Newman, L.M. Global estimates of prevalent and incident
herpes simplex virus type 2 infections in 2012. PLoS ONE 2015, 10, e114989. [CrossRef] [PubMed]

5. de Sanjosé, S.; Diaz, M.; Castellsagué, X.; Clifford, G.; Bruni, L.; Muñoz, N.; Bosch, F.X. Worldwide prevalence and genotype
distribution of cervical human papillomavirus DNA in women with normal cytology: A meta-analysis. Lancet Infect. Dis. 2007, 7,
453–459. [CrossRef]

6. European Centre for Disease Prevention and Control; WHO Regional Office for Europe (Eds.) HIV/AIDS Surveillance in Europe
2018–2017 Data; WHO Regional Office for Europe: Copenhagen, Danmark, 2018.

7. Área de Vigilancia de VIH y Comportamientos de Riesgo (Ed.) Vigilancia Epidemiológica del VIH y sida en España 2017; Plan
Nacional sobre el Sida-D.G. de Salud Pública, Calidad e Innovación/Centro Nacional de Epidemiología-ISCIII; Sistema de
Información sobre Nuevos Diagnósticos de VIH y Registro Nacional de Casos de Sida: Madrid, Spain, 2018.

8. Unidad de vigilancia del VIH, hepatitis y conductas de riesgo. Vigilancia Epidemiológica de las Infecciones de Transmisión Sexual
en España, 2018. Centro Nacional de Epidemiología, Instituto de Salud Carlos III/Plan Nacional sobre el Sida, Dirección
General de Salud Pública, Calidad e Innovación. 2020. Available online: https://www.mscbs.gob.es/ciudadanos/enfLesiones/
enfTransmisibles/sida/vigilancia/Vigilancia_ITS_1995_2018_def.pdf (accessed on 8 November 2020).

9. Avellaneda, C.N.; Dávalos, E. Identifying the macro-level drivers of adolescent fertility rate in latin america: The role of
school-based sexuality education. Am. J. Sex. Educ. 2017, 12, 358–382. [CrossRef]

10. Leppälahti, S.; Gissler, M.; Mentula, M.; Heikinheimo, O. Is teenage pregnancy an obstetric risk in a welfare society? A
population-based study in finland, from 2006 to 2011. BMJ Open 2013, 3, e003225.

11. INJUVE (Ed.) Informe Juventud en España 2016; Instituto de la Juventud: Madrid, Spain, 2017.
12. Moreno, C.; Ramos, P.; Rivera, F.; Sánchez-Queija, I.; Jiménez-Iglesias, A.; García-Moya, I.; Fuchs, N. (Eds.) Los Estilos de Vida y la

Salud de los Adolescentes Españoles a lo largo de La Primera década del Milenio. El Estudio Health Behaviour in School-Aged Children
(HBSC) 2002–2006–2010; Ministerio de Sanidad, SERVICIOS Sociales e Igualdad: Madrid, Spain, 2013.

13. Escribano, S.; Espada, J.; Morales, A.; Orgilés, M. Mediation analysis of an effective sexual health promotion intervention for
spanish adolescents. AIDS Behav. 2015, 19, 1850–1859. [CrossRef]

14. Morales, A.; Espada, J.P.; Orgilés, M. A 1-year follow-up evaluation of a sexual-health education program for spanish adolescents
compared with a well-established program. Eur. J. Public Health 2016, 26, 35–41. [CrossRef]

15. Ajzen, I. Theory of planned behavior. Handb. Theor. Soc. Psychol. Vol. One 2011, 1, 438.
16. Ajzen, I. From intentions to actions: A theory of planned behavior. In Action-Control: From Cognition to Behavior; Kuhl, J., Beckman,

J., Eds.; Springer: Heidelberg, Germany, 1985; pp. 11–39.
17. Ajzen, I. The theory of planned behavior. Organ. Behav Hum. Decis. Process. 1991, 50, 179–211. [CrossRef]
18. Armitage, C.J.; Conner, M. Efficacy of the theory of planned behaviour: A meta-analytic review. Br. J. Soc. Psychol. 2001, 40,

471–499. [CrossRef]
19. Godin, G.; Kok, G. The theory of planned behavior: A review of its applications to health-related behaviors. Am. J. Health Promot.

1996, 11, 87–98. [CrossRef] [PubMed]
20. Albarracin, D.; Johnson, B.T.; Fishbein, M.; Muellerleile, P.A. Theories of reasoned action and planned behavior as models of

condom use: A meta-analysis. Psychol. Bull. 2001, 127, 142. [CrossRef]
21. Espada, J.P.; Morales, A.; Guillén-Riquelme, A.; Ballester, R.; Orgilés, M. Predicting condom use in adolescents: A test of three

socio-cognitive models using a structural equation modeling approach. BMC Public Health 2016, 35. [CrossRef] [PubMed]
22. Sarkar, N. Barriers to condom use. Eur. J. Contracept. Reprod. Health Care 2008, 13, 114–122. [CrossRef] [PubMed]
23. Espada, J.P.; Morales, A. Comportamientos sexuales en nuestros jóvenes: De la salud al riesgo. In La Salud Afectivo-Sexual de

la Juventud en España; Fuertes, A., González, E., Eds.; Rev. de Estud. de Juv.; Instituto de la Juventud: Madrid, Spain, 2019; pp.
31–45. Available online: http://www.injuve.es/sites/default/files/adjuntos/2020/01/revista_injuve_123.pdf (accessed on 30
October 2020).

24. Espada, J.P.; Morales, A.; Orgiles, M.; Piqueras, J.A.; Carballo, J.L. Sexual behaviour under the influence of alcohol among spanish
adolescents. Adicciones 2013, 25, 55–62. [CrossRef] [PubMed]

25. Seth, P.; Sales, J.M.; DiClemente, R.J.; Wingood, G.M.; Rose, E.; Patel, S.N. Longitudinal examination of alcohol use: A predictor of
risky sexual behavior and trichomonas vaginalis among african-american female adolescents. Sex. Transm. Dis. 2011, 38, 96–101.
[CrossRef]

26. Diane, M.; Mary, M.; Gillmore, R.; Hoppe, M.J.; Gaylord, J.; Leigh, B.C.; Rainey, D.; Morrison, D.M.; Gillmore, M.R. Adolescent
drinking and sex: Findings from a daily diary study. Perspect. Sex. Reprod. Health 2003, 35, 162–168. [CrossRef]

27. Cooper, M.L. Alcohol use and risky sexual behavior among college students and youth: Evaluating the evidence. J. Stud. Alcohol
Drugs. 2002, 101–117. [CrossRef]

28. Lomba, L.; Apóstolo, J.; Mendes, F. Consumo de drogas, alcohol y conductas sexuales en los ambientes recreativos nocturnos de
portugal drugs and alcohol consumption and sexual behaviours in night recreational settings in portugal. Adicciones 2009, 21,
309–326. [CrossRef] [PubMed]

29. The Methodology Center. Latent Class Analysis. Updated 2020. Available online: https://methodology.psu.edu/ra/lca (accessed
on 17 October 2020).

https://apps.who.int/iris/bitstream/handle/10665/277258/9789241565691-eng.pdf?ua=1
http://doi.org/10.1371/journal.pone.0114989
http://www.ncbi.nlm.nih.gov/pubmed/25608026
http://doi.org/10.1016/S1473-3099(07)70158-5
https://www.mscbs.gob.es/ciudadanos/enfLesiones/enfTransmisibles/sida/vigilancia/Vigilancia_ITS_1995_2018_def.pdf
https://www.mscbs.gob.es/ciudadanos/enfLesiones/enfTransmisibles/sida/vigilancia/Vigilancia_ITS_1995_2018_def.pdf
http://doi.org/10.1080/15546128.2017.1372830
http://doi.org/10.1007/s10461-015-1163-2
http://doi.org/10.1093/eurpub/ckv074
http://doi.org/10.1016/0749-5978(91)90020-T
http://doi.org/10.1348/014466601164939
http://doi.org/10.4278/0890-1171-11.2.87
http://www.ncbi.nlm.nih.gov/pubmed/10163601
http://doi.org/10.1037/0033-2909.127.1.142
http://doi.org/10.1186/s12889-016-2702-0
http://www.ncbi.nlm.nih.gov/pubmed/26762643
http://doi.org/10.1080/13625180802011302
http://www.ncbi.nlm.nih.gov/pubmed/18465472
http://www.injuve.es/sites/default/files/adjuntos/2020/01/revista_injuve_123.pdf
http://doi.org/10.20882/adicciones.72
http://www.ncbi.nlm.nih.gov/pubmed/23487280
http://doi.org/10.1097/OLQ.0b013e3181f07abe
http://doi.org/10.1363/3516203
http://doi.org/10.15288/jsas.2002.s14.101
http://doi.org/10.20882/adicciones.222
http://www.ncbi.nlm.nih.gov/pubmed/20011989
https://methodology.psu.edu/ra/lca


Int. J. Environ. Res. Public Health 2021, 18, 1855 14 of 14

30. Castro-López, C.; Tenorio-Aguirre, A.J. Modelos de clases latentes aplicados a las encuestas de percepción ciudadana: Estudio de
caso. Rev. Legis. de Estud. Soc. y de Opin. Pública 2010, 3, 187–200.

31. Espada, J.P.; Escribano, S.; Orgilés, M.; Morales, A.; Guillén-Riquelme, A. Sexual risk behaviors increasing among adolescents
over time: Comparison of two cohorts in spain. AIDS Care 2015, 27, 783–788. [CrossRef] [PubMed]

32. Morales, A.; Vallejo-Medina, P.; Abello-Luque, D.; Saavedra-Roa, A.; García-Roncallo, P.; Gomez-Lugo, M.; García-Montaño,
E.; Marchal-Bertrand, L.; Niebles-Charris, J.; Pérez-Pedraza, D.; et al. Sexual risk among colombian adolescents: Knowledge,
attitudes, normative beliefs, perceived control, intention, and sexual behavior. BMC Public Health 2018, 18, 1377. [CrossRef]

33. Boyce, W.; Torsheim, T.; Currie, C.; Zambon, A. The family affluence scale as a measure of national wealth: Validation of an
adolescent self-report measure. Soc. Indic. Res. 2006, 78, 473–487. [CrossRef]

34. Espada, J.P.; Morales, A.; Orgilés, M.; Jemmott, J.B.I.; Jemmott, L.S. Short-term evaluation of a skills-development sexual education
program for spanish adolescents compared with a well-established program. J. Adolesc. Health 2015, 56, 30–37. [CrossRef]

35. Muthén, L.K.; Muthén, B.O. Mplus User’s Guide, 8th ed.; Muthén & Muthén: Los Angeles, CA, USA, 1998–2017.
36. Lanza, S.T.; Cooper, B.R. Latent class analysis for developmental research. Child. Dev. Perspect. 2016, 10, 59–64. [CrossRef]
37. Nylund, K.L.; Asparouhov, T.; Muthén, B.O. Deciding on the number of classes in latent class analysis and growth mixture

modeling: A monte carlo simulation study. Struct. Equ. Model. 2007, 14, 535–569. [CrossRef]
38. Tomczyk, S.; Isensee, B.; Hanewinkel, R. Latent classes of polysubstance use among adolescents-a systematic review. Drug Alcohol

Depend. 2016, 160, 12–29. [CrossRef]
39. Tomczyk, S.; Schomerus, G.; Stolzenburg, S.; Muehlan, H.; Schmidt, S. Who is seeking whom? A person-centred approach

to help-seeking in adults with currently untreated mental health problems via latent class analysis. Soc. Psychiatry Psychiatr.
Epidemiol. 2018, 53, 773–783. [CrossRef]

40. Schreiber, J.B. Latent class analysis: An example for reporting results. Res. Soc. Adm. Pharm. 2017, 13, 1196–1201. [CrossRef]
41. Fishbein, M.; Ajzen, I. Predicting and Changing Behavior: The Reasoned Action Approach; Taylor & Francis: Oxfordshire, UK, 2011.
42. Morales, A.; Espada, J.P.; Orgilés, M.; Escribano, S.; Johnson, B.T.; Lightfoot, M. Interventions to reduce risk for sexually

transmitted infections in adolescents: A meta-analysis of trials, 2008–2016. PLoS ONE 2018, 13, e0199421. [CrossRef]
43. Morales, A.; Orgilés, M.; Espada, J.P. Sexually unexperienced adolescents benefit the most from a sexual education program for

adolescents: A longitudinal cluster randomized controlled study. AIDS Educ. Prev. 2020, 32, 492–510.
44. Dangerfield, D.T.; Harawa, N.T.; Smith, L.R.; Jeffries, W.L.; Baezconde-Garbanati, L.; Bluthenthal, R. Latent classes of sexual risk

among black men who have sex with men and women. Arch. Sex. Behav. 2018, 47, 2071–2080. [CrossRef]

View publication statsView publication stats

http://doi.org/10.1080/09540121.2014.996516
http://www.ncbi.nlm.nih.gov/pubmed/25587688
http://doi.org/10.1186/s12889-018-6311-y
http://doi.org/10.1007/s11205-005-1607-6
http://doi.org/10.1016/j.jadohealth.2014.08.018
http://doi.org/10.1111/cdep.12163
http://doi.org/10.1080/10705510701575396
http://doi.org/10.1016/j.drugalcdep.2015.11.035
http://doi.org/10.1007/s00127-018-1537-7
http://doi.org/10.1016/j.sapharm.2016.11.011
http://doi.org/10.1371/journal.pone.0199421
http://doi.org/10.1007/s10508-017-1142-y
https://www.researchgate.net/publication/349308647

	Introduction 
	Materials and Methods 
	Participants 
	Measures 
	Demographic Variables 
	Behavioral Intentions 
	Sexual Behavior 

	Procedure 
	Data Analyses 

	Results 
	Latent Class Models 
	Association between Behavioral Intentions and Latent Classes 
	Predicting Latent Class Membership 

	Discussion 
	Conclusions 
	References

