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Risk sexual behaviors in Uruguayan adolescents: the role of

self-regulation and sex-gender

Abstract

During adolescence, there is an increase in romantic and sexual exploration that is part of humans’
healthy development. However, in some circumstances, sexual behavior is associated with risky
behaviors. Dual systems models of cognitive development posit that adolescents’ risk behaviors are the
result of a developmental imbalance between the socioemotional and the cognitive control systems. In
this research we focus on the cognitive control system through the study of the association between self-
regulation and risk sexual behaviors, and the modulation of sex-gender and socioeconomical status. A
retrospective cross-sectional study was carried out in a sample of sexually active adolescents (Mage =
17.292, SD = 1.498), from Montevideo (Uruguay). Participants completed the Tower of London Task and
the sociodemographic and sexual behavior questionnaires. We found an association between self-
regulation and the probability of having had sex before age 15, the number of sexual partners and the
inconsistency in the use of contraceptive methods (CM). Moreover, interactions between self-regulation
and sex-gender were observed for the number of sexual partners and for the inconsistency in the use of
CM. Our results contribute to understand the association between cognitive factors and risk sexual

behaviors during adolescence in a socioeconomically diverse sample from a Latin American country.
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Introduction

Adolescence main characteristics are physical, psychological and social changes (Steinberg, 2014;
UNICEF, 2017). During this period, there is an increase in romantic and sexual exploration that is part of
humans’ healthy development. However, in some circumstances, sexual behavior is associated with risk
behaviors that, eventually, could result in unplanned pregnancy and sexually transmitted diseases (STD),
including HIV infection (Crandall et al., 2018). Several sexual behaviors have been identified as risky
during adolescence, such as early sexual intercourse (before 15 years old) (Khurana et al., 2012;
O’Donnell et al., 2001), multiple sexual partners (Birthrong & Latzman, 2014) and inconsistent or non-
use of contraceptive methods in casual or non-monogamous relationships (Manlove et al., 2007; Manning

et al., 2000).

The effects of risk sexual behaviors during adolescence are major health problems worldwide. In fact,
adolescents and young adults make up 25% of the sexually active population, but signify almost 50% of
all new acquired STDs (Da Ros & da Silva Schmitt, 2008) and adolescent pregnancy make up 11% of
births (Todd & Black, 2020). Uruguay, a Latin American high-income country (World Bank, 2021), faces
similar problems. Adolescents and young people (15 to 25 years old) represented 26.7% of new HIV
cases in 2019 (MSP, 2020). Furthermore, adolescent pregnancy was a major health problem during
several decades. Despite being in a relatively advantageous position with respect to the region, in 2019
Uruguay had a high adolescent fertility rate (32 per 1,000) compared with North America and Europe
(13.2 per 1,000) (Lopez-Goémez et al., 2021; WHO, 2021). Certainly, according to data from the
Uruguayan Perinatal Informatics System, two thirds of pregnant adolescents stated that the pregnancy

was unplanned (L6pez-Gémez et al., 2021).

Several strategies on adolescent sexual and reproductive health were implemented worldwide. Traditional
strategies have focused on changing individual behaviors by increasing the information about
consequences of risky sexual behaviors (Plourde et al., 2016). However, adolescents are not irrational,
unaware, or unconcerned about the potential harms of risk behaviors. Therefore, interventions designed to
alter knowledge, attitudes, or beliefs have not been as effective as it was expected (Steinberg, 2007).
Consequently, understanding risk sexual behavior in adolescence from a cognitive perspective might
provide information to develop new intervention strategies to tackle the problem. Importantly, producing

evidence in a Latin American country might add information to the existing literature that is mostly based



in samples from US and Western Europe (Banati & Lansford, 2018; Henrich et al., 2010; Kurtis &

Adams, 2018).
Cognitive development and risk sexual behaviors

Dual systems models of cognitive development posit that heightened risk taking during adolescence is the
result of a temporal gap between the development of two cognitive systems: the socioemotional and the
cognitive control (Steinberg, 2010). The former is especially sensitive to social and emotional stimuli,
reward, novelty, and sensation seeking. This system develops faster during adolescence and follows an
inverted-U pattern over development (similar to risky behaviors) (Duell et al., 2018). The latter includes
psychological processes that facilitate self-controlled behavior such as planning, abstract reasoning, and
impulse control. This system develops over the course of adolescence and young adulthood, following a
lineal pattern, and it is independent from puberty. Importantly, it was proposed that this system develops
slower than the socioemotional system (Steinberg, 2007). Therefore, due to this developmental
imbalance, adolescents might be less able to control impulses, especially in emotionally arousing contexts
such as sexual encounters (Shulman et al., 2016; Smith et al., 2013). In this research we focus on the
cognitive control system through the study of the association between self-regulation and risk sexual

behaviors.

Self-regulation is the ability to engage in behaviors that are in line with social and moral standards to
reach long-term goals, suppressing inappropriate emotions, desires and actions opposite to that goal
(Crandall et al., 2017; Morawska et al., 2019). This ability is governed by the prefrontal cortex, which
develops during the first three decades of our life, being adolescence a key period. An inadequate self-
regulation could be associated with substance abuse, violence, overspending, risk sexual behaviors,
unintended pregnancies and STD (Griffin et al., 2011; Khurana et al., 2012; Watson & Milfont, 2017).
Self-regulation has different composites such as planning, response inhibition, strategic problem solving,

and flexible rule use (Albert & Steinberg, 2011b).

There is evidence that low self-regulation is associated with an increased likelihood and frequency of risk
sexual behavior among adolescents and adults (Crockett et al., 2006; Demidenko et al., 2019; Knowles
et al., 2020). Higher self-regulation has been associated with delayed sexual initiation; whereas lower
self-regulation, with earlier onset of sexual intercourse (Magnusson et al., 2019; Moilanen, 2015;

Wasserman et al., 2017). Lower self-regulation has also been associated with multiple sexual partners



(Crandall et al., 2018; Kalina et al., 2017; Moilanen, 2015; Raffaelli & Crockett, 2003) and sexual
intercourse under the influence of alcohol or drugs (Kalina et al., 2017). Moreover, it was observed that
greater self-regulation predicts less unprotected sex (Moilanen & Manuel, 2018; Quinn & Fromme,
2010); whereas lower levels of self-regulation predict greater involvement in unprotected sex (Kogan

et al., 2011). Finally, some researchers have addressed the neural bases of the association between self-
regulation and sexual behaviors, and they found a pattern of low activation in frontal regions during
impulse control in adolescents who used less contraceptive methods (CM) (Goldenberg et al., 2013) and
lower connectivity between frontal and subcortical areas associated with reward was observed in

adolescents who used condoms less frequently (Lisdahl et al., 2013).

Moreover, sex-gender and socioeconomic status (SES) are associated with both sexual behaviors and self-
regulation. It was observed sex-gender differences in the development of self-regulation. For example, it
was proposed that adolescent girls develop more advanced executive functions one to two years earlier
than boys, and boys have lower levels of impulse control and higher levels of sensation seeking
(Magnusson et al., 2019). However, these differences are not only explained by biological factors. In fact,
gender roles influence executive functions (Norvilitis & Reid, 2002) and could influence behavior
through self-regulatory processes (Witt & Wood, 2010). Notably, self-regulation develops in a complex
interplay between genetics and life experiences (Nachon et al., 2020). Therefore, SES might have an
effect on self-regulation. Actually, there is evidence of a long-term effect of poverty and low SES on
brain development, both structurally and functionally, which may be maintained in adolescence and

adulthood (Crandall et al., 2018; Deater-Deckard et al., 2019).

Sexual behaviors are also modulated by sex-gender and SES. Actually, in the field of sexual and
reproductive health, the study of sex-gender modulation is key. Women, compared to men, are more
likely to contract HIV due to sociocultural factors such as unequal distribution of power in negotiating
safe sexual practices and gender-based violence (Kovensky et al., 2021). For example, there are
discrepancies in the use of condoms by men and women. In general, the most used contraceptive method
by men is the condom, while for women it is the most used only in the first sexual intercourse. Women
more frequently use birth control pills as a regular method (ENCOR, 2017; O’Sullivan & Thompson,
2014). Importantly, adolescent girls are more likely to engage in unprotected sex than adolescent boys
and adult women. In many cultures adolescent girls have less power to insist that their partner use a

condom and limited direct control over safe sex practices (Cherry & Dillon, 2014). This is underpinned



by gender roles that foster significant power inequalities that make it difficult for women to negotiate
(Lemley et al., 2018). Certainly, women face disproportionate health consequences of risk sexual

behaviors (Kovensky et al., 2021).

Furthermore, socioeconomic status affects sexual behaviors through the social norms of the community.
For example, it has been suggested that in high SES social norms may be less permissive with respect to
sexual behaviors such as the number of partners (Warner et al., 2011), and low SES and low parental
educational level are associated with higher likelihood of early sexual intercourse (Crockett et al., 2003)
and lower likelihood of using CM than middle and high socioeconomic levels (Cherry & Dillon, 2014;

Slater & Robinson, 2014; Woolley & Macinko, 2019).

Although the association between self-regulation and sexual behavior in adolescents was studied, its
associations with each risk sexual behavior, using a behavioral task that measures planning and impulse
control, have not been estimated. Certainly, previous research in Uruguay has focused on social and
economic factors associated with sexual and reproductive health, using survey data and qualitative
studies. Therefore, it was pointed out the need for research on cognitive, emotional, and social aspects
associated with sexual decision making in adolescents (Lopez Gdmez & Varela, 2016). Moreover,
understanding the interactions between cognitive and socioeconomic factors is vital to grasp this
phenomenon in the Uruguayan population. Hence, in this study we aimed to investigate the association
between self-regulation and several risk sexual behaviors, and the interactions with sex-gender and SES
in sexually active adolescents. Considering these aims, the following hypotheses were tested: 1) lower
impulse control and worse planning skills (composites of self-regulation) are associated with a higher
probability of an early sexual debut, inconsistent use of Contraceptive Methods and higher number of
sexual partners; 2) a modulation of sex-gender and socioeconomic status will be observed in the
association of self-regulation with the probability of an early sexual debut, inconsistent use of

Contraceptive Methods, and the number of sexual partners.

Methods

Participants and procedure

All procedures were in accordance with the Declaration of Helsinki and were approved by the local
Research Ethics Committee. The researchers obtained written consent from participants or their parent or

guardian for minor-aged adolescents.



To assess the association between self-regulation and risk sexual behaviors, and the interactions with sex-
gender and SES, a retrospective cross-sectional study was carried out in a sample of sexually active
adolescents between 15 and 20 years old from Montevideo, the capital of Uruguay. This is the largest city
in the country with around 1.3 million inhabitants. The exclusion criteria were: in the case of minors, not
having the consent of the parent or legal guardian; in the case of adults, not giving their consent; residence
outside Montevideo; and conditions that would hinder the performance of the behavioral task (e.g.:

daltonia).

In order to obtain a heterogeneous sample of adolescents from different socioeconomic backgrounds, the
participants were recruited by two procedures. First, the National Institute of Statistics (INE) provided a
database with households from all neighborhoods of Montevideo in which at least one adolescent resided.
These households were contacted by phone or in person to invite adolescents to participate. If contact was
possible and they agreed to participate, a researcher went to the household, or the adolescent was invited to
the University. Second, the research team contacted public high school authorities and several territory-
based social organizations in different neighborhoods. If the institutions agreed to collaborate, information
about the research was delivered to adolescents, parents, or legal guardians. In this case, data was collected

in the institutions.

Data was collected using a computer assisted self-interview (CASI) system in laptops that allowed
automatic data collection without the intervention of the researcher. Also, this system allows confidential
data storage and logfiles were encrypted. Participants completed the Matrix of reasoning in WASI
(Wechsler, 2011) to produce an estimate of nonverbal intellectual ability (control variable), the Tower of
London Task, and the sociodemographic and sexual behavior questionnaires. The procedure lasted between
30 and 50 minutes. The tasks were programmed using PsychoPy 1.7/1.8 (Peirce, 2007, 2008) while the
questionnaires were carried out in html language. All participants received the same reward (a cinema

ticket).

After discarding incomplete cases (those with the sexual behavior questionnaire incomplete) and WASI
outliers (1.5 Interquartile Range), the final sample consisted of 168 sexually active adolescents (Mage =

17.292, SD = 1.498). View Table 3 in results for further details.

Instruments



A computerized version of the Tower of London (ToL) task (Shallice, 1982) was used to generate measures
of self-regulation (for a description see: Albert and Steinberg 2011b; Botdorf et al. 2017). Spanish version
of ToL was the same used in a study in Colombia (Steinberg et al., 2017). Participants had to solve 20
problems divided in five sets, beginning with problems that could be solved in three moves and progressing
to those that required a minimum of seven moves. From this task the following measures were calculated:
a) impulse control (IC_RT) is the reaction time to first movement (Albert & Steinberg, 2011c), longer
reaction times to first movement are associated with greater cognitive control (Steinberg et al., 2008); b)
the mean of extra move (EM) from all trials for each subject (Newman, Greco, & Lee, 2009), more EM are
associated with worse planning skills; c) the ratio of planning time (reaction time to the first movement)
over solving time (RPT/ST) for all trials (Luciana et al., 2009), higher RPT/ST is associated with better
planning skills. Before calculating these variables, trials with a solving time greater than 60 seconds were

discarded.

Sociodemographic and sexual behavior questionnaires were completed after the task. From the first one,
we extracted sex-gender and socioeconomical status (SES). For sex-gender, participants were asked if they
were “female” or “male”. For the measurement of the socioeconomic level (SES), we adapted the short
version of the Socioeconomic Level Index (INSE) that includes neighborhood of residence, family
composition, housing status, level of household comfort, and that has a high correlation with the real income

level of Uruguayan households (Perera & Cazulo, 2016).

The sexual behavior questionnaire collected information about the age of first sexual intercourse, number
of sexual partners in the last three months and use of contraception. Some of the questions and response
type/scales from the sexual behavior questionnaire were: “How old were you when you had your first sexual
intercourse?”, response: age in years; “In the last three months, with how many people have you had sexual
intercourse?”, response options: 1, 2, 3, 4, 5, 6 or more; “Have you used some contraceptive method (CM)
in your first sexual intercourse / during the last 6 months / in your last sexual intercourse?”, response options
were yes or no for each situation. Using this information, we constructed a variable addressing the
inconsistency in the use of CM with two levels: “Always have used CM” and “Sometime have not used

CM”. Participants answered all questions and performed the task in Spanish.

Data analysis



Data analysis was performed with RStudio version 1.3.1. First, to center the variables, they were
transformed to z scores. Binomial and Poisson logistic regression models were fitted to estimate the
association between self-regulation variables and sexual behavior variables. Binomial logistic regression
allows us to explore the effects associated with a set of predictor variables (x) when working with a
dichotomous outcome variable (y). This type of regression models the probability of occurrence of the
event of interest dependent on the set of variables considered in each model. Poisson regression is a type
of generalized linear modeling used when the phenomenon of interest (y) corresponds to a count variable.
The value of the coefficients is interpreted as the change in the outcome variable, per additional unit of
the predictor interval variable (x) or with respect to the reference group when it is a nominal variable
(e.g., sex-gender) (Cohen et al., 2003; Fox, 2016, 2019). Table 1 shows the type of regression fitted for

each response variable and the reference level (if applicable).

Table 1 Fitted regression type for each outcome variable

Behavior (outcome variable) Reference level (if applicable) Type of regression
After 15.

Early sexual intercourse The probability of the occurrence of "Before 15" Binomial
is modeled.

Number of partners in last 3

R Poisson
months

Inconsistent use of CM sometime did not use CM Binomial
Estimate the probability of "Always used CM"

The stepwise method was used to select the most appropriate model for each variable. Within the
stepwise method, we used the forward direction strategy (Fox, 2016). We fitted seven models for each
predictor variable (IC_RT, EM, and RPT/ST) with each response variable (sexual behavior: having the
first sexual intercourse before the age of 15, number of sexual partners in the last three months, and
inconsistent use of CM). Table 2 shows the specification of the models fitted following the stepwise -

forward method.

Table 2 Specification of the models fitted

Model  Main effect Main Effect ~ Main effect Interaction Interaction

M1 PV

M2 PV SES

M3 PV Sex-gender

M4 PV SES Sex-gender

M5 PV SES PV * SES

M6 PV Sex-gender PV * Sex-gender

M7 PV SES Sex-gender PV * SES PV * Sex-gender

Note: PV: Predictor Variable (ToL: IC_RT, EM y RPT/ST)



We used the AIC (Akaike information criterion) method to select the model. Therefore, the most
parsimonious model will be the one that has the best fit with the fewest predictors. The model that records
the minimum value in AIC is selected (Cohen et al., 2003; Fox, 2016). Subsequent to model selection,
ANOVAs were performed on the models to test whether the model terms were significant. In this case,
the ANOVA allows to analyze the variance/deviance of the model, compared to a full model (Fox, 20186,
2019). In the results section we reported only the models with significant main effects and/or interactions
in the ANOVA. Finally, for interactions, we used the Istrends function of RStudio to estimate and

compare model slopes with a confidence level of 0.95 and the Tukey HSD fitting method (Lenth, 2016).

Results

Descriptive statistics
Table 3 depicts descriptive statistics for sociodemographic characteristics and sexual behavior variables.

Table 3 Demographic characteristics and sexual behavior variables

Variables # (%) Mean (SD)
Demographic characteristics

Sex-gender (# in category (%))

Female 94 (55.95)
Male 74 (44.04)
SES (# in category (%))

Low 33 (19.64)
Medium 104 (61.90)
High 31 (18.45)
Race/ethnicity (# in category (%))

Black 20 (11.90)
Indigenous 23 (13.69)
White 105 (62.50)
Other 20 (11.90)
Sexual behavior variables

Age at first sexual intercourse (mean (SD)) 15.2 (1.76)
Sexual intercourse before 15 years old (# in category (%)) 52 (32.5)
Sexual partners in the last three months (mean (SD)) 1.309 (2.153)
Inconsistent use of CM (# in category (%))

Always have used CM 137 (81.55)
Sometime have not used CM 31 (18.45)

SD standard deviation, CM contraceptive methods. SES socioeconomic status. SES national cutting
points are used here.
Regression models results

In this section we present the models with significant main effects of a ToL variable and/or the

interactions with sex-gender and/or SES in the ANOVA. Therefore, we present five models. There was



not significant interaction between a ToL variable and SES in either of the models selected by the method

presented before.
Early sexual intercourse (before age 15)

In a Model 1 (only the ToL variable), we observed a positive main effect of ME (extra movements) on the
probability of having had sex before age 15 was observed (X? (1, N = 156) = 3.914, p = 0.048) (Fig. 1a).
Extra movements in the ToL imply difficulties in efficiency during plan execution (Berg et al., 2010).
Likewise, in a Model 3 (ToL variable and sex-gender main effects) we observed a negative main effect of
RPT/ST (ratio between planning time and solving time) on the probability of having initiated sex early
(X? (1, N = 156) = 6.468, p = 0.011) (Fig. 1b). RPT/ST implies a relationship between impulse control for
making the plan and the time in which the subject executes the plan (Luciana et al., 2009). The complete

models can be found in Table 4 from supplementary information.

Fig. 1 (a) Predicted probabilities for a binomial logistic model using the ggpredict function, that predicts
values for all possible levels and values from a model’s predictors. Predictor variable: EM ToL (z-scores).
Outcome variable: Sexual intercourse before 15 years old. (b) Predicted probabilities for a binomial
logistic regression model using the ggpredict function. Predictor variable: Ratio planning time/solving
time (RPT/ST) for all trials in ToL (z-scores). Outcome variable: Sexual intercourse before 15 years old.

The shaded area represents the 95% confidence bands.

Number of sexual partners in the last three months

In a Model 7 (ToL variable, SES, sex-gender and interactions) shows a positive main effect of ME (X? (1,
N = 158) = 1.562, p<0.001) (Table 5). Also, an interaction between EM and sex-gender was observed (X2
(1, N =158) = 12.826, p<0.001). According to the Tukey HSD comparison the slope for women (trend =
-0.286, ES = 0.126, CI [-0.533,-0.039]) is negative and significantly lower than the slope for men (trend =
0.259, ES = 0.086, CI [0.090,0.428]) (p<0.001). Moreover, the main effect of "being female" on the
number of sexual partners is negative. Therefore, women have fewer sexual partners than men. Similarly,
in a Model 6 (predictor variable, sex-gender and interactions), we observed an interaction between
RPT/ST (ratio between planning time and solving time) and sex-gender (X? (1, N = 158) = 4.432, p =
0.035) for the number of partners in the last three months; the slope for men (trend = -0.004, ES = 0.086,

Cl [-0.172,0.165]) is negative and significantly lower than the slope for women (trend = 0.262, ES =



0.091, CI[0.081,0.443]) (p = 0.035) (Table 7). The interactions with SES were not significant in the

ANOVA test; therefore, it is not discussed.

Table 5 Model 7: Extra movements for the number of sexual partners (last three months) and Model 6:
Ratio planning time / solving time for the number of sexual partners

M7 M6
(Intercept) 0.430 ** (0.143)
EM 0.510 *** (0.150)
SES_medium -0.147 (0.184)
SES_high 0.208 (0.169)
Sex-gender_female -0.510 *** (0.151) -0.451 ** (0.142)
EM:SES_medium -0.407 * (0.177)
EM:SES_high -0.347 * (0.172)
EM:Sex-gender_female -0.545 *** (0.152)
RPT/ST -0.004 (0.086)
RPT/ST:Sex-gender_female 0.266 * (0.126)
N 158 158
AlC 648.093 654.610
BIC 672.594 666.860
Pseudo R2 0.182 0.101

Model coefficients (standard error) *** p < 0.001; **p <0.01; *p <0.05.

Inconsistent use of contraceptive methods

In a Model 6, we observed a positive and significant main effect of impulse control (reaction time)
(IC_RT) (X2 (1, N = 164) = 4.399, p = 0.036); the higher the IC_RT, the higher the probability of having
always used CM (Fig. 2a). This ToL variable is related to impulse control, inhibition of immediate and
automatic response, and the ability to sustain this inhibition to achieve an optimal solution (Albert &
Steinberg, 2011c). Moreover, in the same model, we observed an interaction between IC_RT and sex-
gender (X2 (1, N = 164) = 4.565, p = 0.033) on the probability of having always used CM. According to
the Tukey HSD comparison, the slope for women (trend = -0.134, SE = 0.264, Cl [-0.6518,0.384]) is
negative and significantly lower than the slope for men (trend = 1.400, SE = 0.668, CI [0.092,2.709]) (p =

0.033) (Fig. 2b). The complete model can be found in Table 6 from supplementary information

Fig. 2 (a) Predicted probabilities for a binomial logistic model using the ggpredict function, that predicts
values for all possible levels and values from a model’s predictors. Predictor variable: IC_RT ToL (z-
scores). Outcome variable: consistent use of CM. The shaded area represents the 95% confidence bands.

(b) IC_RT by sex-gender and CM use. Error bars reflect + 2 standard error mean (SEM)



Discussion

Self-regulation is a crucial construct to understand risk behaviors during adolescence. Poor self-regulation
was linked to substance abuse (Wills et al., 2003), crime and violence, overspending (Baumeister et al.,
2007) and risk sexual behavior (Crandall et al., 2018; Griffin et al., 2011; Knowles et al., 2020), among
others. Our study advances on the association between self-regulation and sexual behavior in adolescents,
using a computerized version of the Tower of London task (ToL) to measure the time individuals expend
on planning (impulse control / reaction time — CI_RT), the proportion of that time in the whole execution
(ratio planning time/solving time - RPT/ST) and the result of the plan (extra moves — EM) in a
socioeconomically diverse sample from a Latin American country. We hypothesized that lower impulse
control and worse planning skills are associated with a higher probability of an early sexual debut,
inconsistent use of Contraceptive Methods and higher number of sexual partners. Also, we expected a
modulation of sex-gender and socioeconomic status in the association of self-regulation with the
probability of an early sexual debut, inconsistent use of Contraceptive Methods and the number of sexual

partners.

First, self-regulation was associated with less risk sexual behaviors. Particularly, there was an association
between self-regulation and the probability of having had sex before the age of 15, the number of sexual
partners and the consistency in the use of contraceptive methods. Our results are congruent with previous
research showing that greater self-regulation and greater impulse control are associated with delayed
sexual initiation. Whereas lower self-regulation is associated with earlier sexual debut (Knowles et al.,
2020; Kogan et al., 2011; Magnusson et al., 2019; Moilanen, 2015; Moilanen & Manuel, 2018; Quinn &
Fromme, 2010; Wasserman et al., 2017). In the same vein, Khurana et al. (2012) found that impulsivity
was positively correlated with early onset of sexual intercourse and other authors found that was
associated with increased likelihood of casual sex, more lifetime sexual partners, inconsistent or non use
of contraceptive methods, and risk of chlamydia (Charnigo et al., 2013; Dir et al., 2014; Kahn et al., 2002;
Knowles et al., 2020). Furthermore, our results are in line with previous studies that also show that lower
self-regulation and lack of planning is associated with multiple sexual partners (Crandall et al., 2018;

Kahn et al., 2002; Kalina et al., 2017; Moilanen, 2015; Raffaelli & Crockett, 2003).

The main effects we have observed, along with previous literature, can be explained within the

framework of the Dual Systems Model. This model proposes that risk taking during adolescence is due to



a developmental imbalance between the socioemotional and the cognitive control systems. The latter is
still developing during adolescence and might not be strong enough to modulate the socioemotional
system. Moreover, the connectivity between both systems is still improving (Albert & Steinberg, 2011a,
2011b). Importantly, sexual activity is highly rewarding (Victor & Hariri, 2016). In fact, the ventral
tegmental area (part of the mesolimbic system, with important projections of dopaminergic neurons) is
involved in sexual motivation and anticipation of sexual reward (Frohmader et al., 2010). Moreover, the
rewards associated with sexuality are diverse in nature, e.g. physical pleasure, tension release, emotional

expression, and closeness with a partner (Tolman & Diamond, 2014).

Interactions with sex-gender

Interactions between self-regulation and sex-gender were observed for the number of sexual partners and
for the inconsistency in the use of CM. First, in these models the main effect of "being a woman" on the
number of sexual partners is negative; then, women have fewer sexual partners than men. Regarding the
interaction between EM and sex-gender, as this ToL variable represents difficulties in efficiency during
plan execution (Berg et al., 2010), the expected effect would be that the greater the EM, the greater the
number of sexual partners in the last three months. However, the slope is negative for women. On the
other hand, in the interaction between RPT/ST and sex-gender the slope for men is negative. In this case,
higher levels of the variable imply greater planning (Luciana et al., 2009). Therefore, the effect is
expected to be negative (higher RPT/ST, lower number of partners), as observed in men. However, we
observed that for women both effects (EM and RPT/ST) are contrary to what is expected in theory.
Similarly, when we looked the interaction between IC_RT and sex-gender on the probability of having
always used CM, the slope for women is negative. In that model, the main effect of IC_RT is positive; the
higher the IC_RT, the higher the probability of having always used CM, which is expected theoretically.
These results provide evidence of the modulation exerted by gender role socialization, guiding what is
expected for men and women, especially in behaviors such as the number of sexual partners, which has
variations and different social expectations for each gender. Certainly, the interpretation of the
interactions between the ToL variables and sex-gender should be carried out with caution since the
differences between men and women, in many cases, have been used to support the thesis that men are
superior to women (Cala Carrillo & Barbera Heredia, 2009). In the following paragraphs we will discuss

these results.



First, our results show that the number of sexual partners is lower for women. This result is congruent
with previous studies that have observed that men have a higher number of sexual partners (Blanc Molina
& Rojas Tejada, 2018; Lonczak et al., 2002; Sok et al., 2020). This difference has been explained based
on gender norms, which are tacit norms that determine the attributes and behaviors that are valued and
accepted for men and women (Greene & Patton, 2020). In this sense, there is cultural pressure for men to
prove their virility and women are expected to repress their sexual behaviors (Bearinger et al., 2007).
Likewise, the Gender Schema Theory (Bem, 1981) states that children learn what it means to be a "man"
or a "woman" for their culture from the early stages of development. This impacts children's behavior
(Lorist, 2018) and how they process information (Hyde & DeLamater, 2007). In fact, previous studies
have observed that females report having more beliefs about the potential social risk of risky sexual
behaviors (Dir et al., 2014). Therefore, girls might have greater social pressure to regulate their impulses
linked to sexual behaviors (Shulman et al., 2015). Actually, in the case of the number of sexual partners, a
sexual double standard is observed, a set of divergent expectations for males and for females in terms of
sexual behavior (Lorist, 2018). Women are expected to have a feminine sexuality, with reproductive
purposes, and limited to the sphere of marriage or cohabiting couple; while men are expected to have a

masculine sexuality, with pleasurable purposes, in the public sphere (L6pez Gémez, 2005).

Although adolescents have a higher risk propensity and lower self-regulation than adults, this effect
differs between males and females. Males have higher risk propensity (Duell et al., 2018; Gowen et al.,
2019; Trofimova, 2015) and lower self-regulation (Dir et al., 2014; Kuhn, 2015; van Tetering et al., 2020)
than females. In addition, previous studies have shown that males with poor self-regulation are more
likely to engage in risky behaviors than females (Kalina et al., 2017). Importantly, some authors have
proposed that adolescent girls use more top-down processing, whereas boys use mainly bottom-up

processing (Kuhn, 2015).

Regarding the inconsistency in the use of contraceptive methods (CM), it could be argued that poor self-
regulation may be a greater risk factor in the use of CM for women than for men due to the unequal
power relations when negotiating the use of methods. In this regard, previous research has observed that
impulsivity is a greater risk factor for females in risk sexual behaviors (Dir et al., 2014). More assertive
negotiation strategies are associated with greater condom use. However, adolescent girls are at a
disadvantage due to their age, gender role inequalities, and inexperience related to negotiating safe sex.

These factors are deepened by developmental stage-specific difficulties, especially in making decisions



about long-term outcomes, as brain regions involved in impulsive and reward-driven decision making

develop earlier than the prefrontal cortex, which is associated with self-regulation (Lemley et al., 2018).

Finally, our results, together with the dual systems models of cognitive development (Steinberg, 2010)
and previous studies, point out the relevance of early intervention (Gavin et al., 2010). Self-regulation has
a direct impact on health, income, interpersonal relationships, and social opportunities. Furthermore, self-
regulation is considered a buffer between other factors and risk behaviors (Quinn & Fromme, 2010).
Moreover, adolescence, as childhood, offers a sensitive window in the brain (due to neuroplasticity) that
is unique for learning and changing habits (Crone & Dahl, 2012), also called the Second window of
opportunity (UNICEF, 2017). Therefore, it would be relevant to create interventions that enhance the
development of self-regulation of individuals in early childhood (Schweinhart et al., 2005), school age
and early adolescence (Lipina & Segretin, 2015). Self-regulation stands as an area of intervention as it has
effects on several risk behaviors. Furthermore, taking our results regarding gender differences into
account, it is important to mention that females and males might benefit from comprehensive sex

education intervention and prevention strategies (Dir et al., 2014).

Limitations and future research

Due to the cross-sectional nature of the data, interpretation of the findings must be cautious. Participants
reported behaviors that happened several years before our study; therefore, memory biases must be
considered. In order to understand the causal link of the phenomena and account for the memory biases, a
longitudinal design with several data collection moments is needed. Also, the sample was not
probabilistic; consequently, the results are not representative of the population of adolescents living in

Montevideo. Finally, the sample size is a limitation of the study.

Although it is possible to conclude that self-regulation, through its composites (planning time and plan
performance), is associated with risk sexual behaviors, our study is unable to evaluate self-regulation in
an emotional heightened situation, such as sexual intercourse. Therefore, the role of self-regulation in risk

behavior in adolescence should be investigated in a more ecological way.

Furthermore, our study uses only a behavioral task to measure self-regulation composites because there
are few antecedents with the Tower of London and sexual behaviors. Future research should incorporate a
self-regulation scale and develop a self-regulation composite measure with behavioral and self-reported

measures.



Moreover, we evaluated specific sexual behaviors such as first sexual intercourse, number of sexual
partners, and the use and type of contraceptive methods. Even though these measures are important to
understand sexual behavior, it would be interesting to look for sexual trajectories, starting in pre-

adolescence. This would allow us to better understand sexual initiation and, maybe, risk behaviors.

Conclusions

In line with previous research, we found that self-regulation was associated with a lower probability of
engaging in risky sexual behaviors. Moreover, we found interactions between self-regulation and sex-
gender that add information about the role of gender norms in the association between a cognitive

variable and sexual behaviors.

More research is needed to gain a better understanding of the phenomenon. Future research should be

conducted with larger samples, which would allow testing more interactions between variables of interest.
Also, tasks that assess "hot" executive functions should be incorporated since risky behaviors often occur
in emotionally challenging situations. Finally, it would be interesting to have longitudinal studies that can

investigate how the development of these variables affects risk behaviors.

Additionally, our study was developed in a Latin American country. Most research about the association
between cognition and sexual behavior was carried out in US and Western Europe. Summing up, our
study contributes to the understanding the association between cognitive factors and risk sexual behaviors

during adolescence in a socioeconomically diverse sample from a Latin American country.
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