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Abstract Despite the well-established association between
adolescent sexual activity and delinquent behavior, little
research has examined the potential importance of relationship contexts in moderating this association. The current
study used longitudinal, behavioral genetic data on 519
same-sex twin pairs (48.6% female) divided into two age
cohorts (13–15 and 16–18 years olds) drawn from the
National Longitudinal Study of Adolescent Health. Analyses tested whether adolescent sexual activity that occurred in
romantic versus non-romantic relationships was associated
with delinquency from adolescence to early adulthood, after
controlling for genetic influences. Results indicated that, for
both younger and older adolescents, common underlying
genes influence both sexual behavior and delinquency. After
controlling for these genetic influences, there was no withintwin pair association between sexual activity and delinquency in younger adolescents. In older adolescents, sexual
activity that occurred in romantic relationships predicted
lower levels of delinquency, both cross-sectionally and
longitudinally, whereas sexual activity in non-romantic
relationships predicted higher levels of delinquency. These
results are consistent with emerging research that suggests
that the psychological correlates of adolescent sexual
activity may be moderated by the social context in which
this activity occurs.
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Introduction
As the number of sexually active American teenagers has
increased over the past half-century (Kotchick et al. 2001),
both researchers and policymakers have expressed concern
about the sequelae of such behavior, particularly whether
sexual activity during adolescence might precipitate
adverse psychosocial consequences. Current federal sex
education policy directly states that ‘‘sexual activity outside the context of marriage is likely to have harmful
psychological and physical effects’’ (Section 510, Federal
Social Security Act; emphasis added). This government
policy draws on a wide body of research demonstrating that
teenagers who are sexually active also report a breadth of
psychosocial problems, including poor academic achievement, depression, and low self- esteem (Hallfors et al.
2005; Meier 2007; Spriggs and Halpern 2008). Historically, an earlier initiation of sexual activity has been seen
as a marker of externalizing problems (Jessor and Jessor
1977). Sexually active adolescents are more likely to
engage in delinquent activities (Armour and Haynie 2007;
Leitenberg and Saltzman 2000), and adolescents with a
history of childhood conduct disorder tend to have earlier
ages at first intercourse and higher rates of teenage pregnancy (Emery et al. 1999; Woodward and Fergusson 1999).
While the correlation between adolescent sexual behavior and externalizing problems is well-documented, understanding how adolescent sexual experiences may impact the
development of delinquency remains unclear. In the current
article, we address two challenges to understanding the
mechanisms by which sexual activity and delinquency are
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associated. First, we consider the diversity of relationship
contexts in which adolescent sexual activity occurs. Second,
we control for the role of common underlying genetic factors that impact both sexual activity and delinquency in
adolescence. By simultaneously considering both the environmental contexts of adolescent sexual experience and the
role of genetic predispositions, we hope to advance a more
nuanced understanding of the developmental impact of
adolescent sexual activity.
Romantic Versus Non-Romantic Relationship Contexts
One challenge in examining the psychosocial sequelae of
adolescent sexual behavior is that teenagers are sexually
active within different types of relationships, and these
relationship contexts may moderate the developmental
impact of sexual behaviors. In contrast to the perspective
that adolescent sexual activity, in and of itself, is a manifestation of underlying adjustment difficulties, most adolescents first experience sexual intercourse in the course of a
romantic relationship (Manning et al. 2000), and romantic
relationships are a normative part of adolescent life. More
than 70% of 18-year-olds report involvement in a romantic
partnership in the preceding 18 months (Carver et al. 2003),
and the average duration of these relationships is 12 months.
Despite the obvious link between romantic relationships
and sexual experiences—and the high subjective importance of romantic relationships for adolescents themselves—research on adolescent sexuality has paid little
attention to the characteristics of relationships (Collins et al.
2009). In addition, although adolescents most commonly
initiate sexual intercourse within the context of romantic
relationships, they also have sex with people who are not
established romantic partners and with whom there are
no clear expectations of emotional intimacy, exclusivity,
or commitment. For example, Manning and colleagues
(Manning et al. 2005, 2006) reported that the majority of
sexually active adolescents have engaged in sexual activity
in both romantic and non-romantic relationships, with
acquaintances, friends, and former romantic partners being
the most common non-romantic sexual partners. These nonromantic sexual experiences may have different developmental sequelae than sex that occurs exclusively within the
context of a romantic relationship.
Colloquially, non-romantic sexual experiences are
referred to as ‘‘hooking up’’ or ‘‘friends with benefits.’’ The
popular media broadly denigrates ‘‘hooking up’’ and its
negative effects on adolescent well-being (e.g., Blow 2008;
Denizet-Lewis 2004; Stepp 2007). However, few empirical
studies have directly examined the developmental impact
of sexual activity in non-romantic relationships. Of this
limited body of research, results reported by McCarthy and
Casey (2008) are most relevant for understanding the

123

J Youth Adolescence (2011) 40:825–838

association between sex and delinquency. Using a combination of longitudinal data and measured covariates to
control for selection effects, they found that sexual activity
that occurred in the context of non-romantic relationships
predicted a 20% increase in delinquency and a 31%
increase in substance use, but that sexual activity occurring
exclusively in a romantic relationship was not associated
with either delinquency or substance use (McCarthy and
Casey 2008). Similar patterns have been reported for
internalizing outcomes, including negative emotions
(Donald et al. 1995) and depressive symptoms (Meier
2007). In contrast, other researchers have found negative
effects for sex in non-romantic relationships only for girls
(Grello et al. 2006; Shulman et al. 2009). Finally, still other
studies have failed to find any effects of sex in nonromantic relationships, after controlling for preexisting
differences in adolescents’ psychosocial functioning
(Eisenberg et al. 2009; Grello et al. 2003; Monahan and
Lee 2008). It therefore remains unclear whether
non-romantic sex can precipitate delinquent behavior, or
whether adolescents with pre-existing psychosocial problems are simply more likely to have sex in non-romantic
relationship contexts.
The Role of Genes in the Link between Sexual Activity
and Delinquency
An additional challenge when examining the psychosocial
correlates of adolescent sexual activity is the importance of
genetic factors and, specifically, that the association
between sexual activity and adolescent delinquency may be
partly due to a common set of genes influencing both traits.
Developmental research has largely neglected the role of
genes in adolescent sexual behavior, but it is certainly clear
that adolescents actively shape and select their social
environments—including their romantic and sexual experiences. This process is, in part, governed by their own
genetically influenced traits and interests, including their
personality traits and their levels of physical development.
Thus, adolescent sexual activity can be seen as an example
of gene-environment correlation (rGE), because the likelihood of an adolescent experiencing sexual intercourse
within a particular type of relationship is related to his or
her genetic propensities.
Three related lines of research support the importance of
considering genes in the association between delinquency
and adolescent sexual behavior. First, a number of twin
studies have demonstrated that a variety of sexual behaviors—including whether a teenager is sexually active, when
he or she first becomes sexually active, and his or her
number of sexual partners—are all genetically influenced
(Bricker et al. 2006; Dunne et al. 1997; Martin et al. 1977;
Mustanski et al. 2007). Molecular genetic analyses suggest
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that genes related to the dopamine system, which is known
to be important for sensation-seeking personality traits
(Derringer et al. 2010), are also associated with earlier ages
at first sex (Guo and Tong 2006; Miller et al. 1999), likelihood of having had sex (Eisenberg et al. 2007), and
number of sexual partners (Guo et al. 2007, 2008; Halpern
et al. 2007). In addition, genes influence a variety of other
fertility-related phenotypes that are positively correlated
with age at first sex (Udry and Cliquet 1982), such as age at
menarche (Rowe 2002) and age at first birth (Kohler et al.
2002). Second, both twin and molecular genetic studies
have shown that genes influence delinquency and antisocial
behavior (e.g., Arsenault et al. 2003; D’Onofrio et al. 2007;
Scourfield et al. 2004; Slutske et al. 1997; Young et al.
2002; for reviews see Miles and Carey 1997; Raine 2002;
Rhee and Waldman 2002; Rowe 2001). Third, and most
relevant for the current project, bivariate behavior genetic
analyses suggest that the genes influencing sexual behavior
overlap with those influencing antisocial behavior. For
example, Verweij et al. (2009) found that the correlation
between risky sexual behavior (e.g., sex without a condom,
multiple partners in 24-h period) and antisocial behavior
in adults was primarily attributable to common genetic
influences. Similar results have been obtained in a crossgenerational analysis: The association between teenage
childbearing and children’s externalizing problems is due,
in part, to the parent-to-child transmission of genes influencing both sexual behavior and externalizing symptomatology (Harden et al. 2007).
Analyses that control for the genetic influences common
to adolescent sexual activity and delinquency can yield
surprising results. In a previous article using twin data from
the National Longitudinal Study of Adolescent Health
(Add Health), we reported that earlier age at first sex was
actually associated with lower involvement in delinquency
in early adulthood after controlling genetic influences on
both delinquency and age at first intercourse (Harden et al.
2008). This provocative finding suggests that adolescent
sexual activity may represent a marker for underlying
genetic predispositions for delinquent behavior, while also
being a developmental transition that may confer some
psychosocial benefits. Our previous study focused on a
single dimension of sexual experience—age of first sexual
intercourse. As we discussed above, however, sexual
activity may occur in a variety of social contexts that may
modify the relation between sex and delinquency.

Goals of the Current Article
In the current article, we extend previous behavior genetic
analyses of the association between adolescent sexual
activity and delinquency by examining differences between
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sexual activity that occurs in romantic relationships versus
non-romantic relationships. These analyses use longitudinal, behavioral genetic data drawn from the National Longitudinal Study of Adolescent Health. Specifically, we
address two research questions. First, to what extent do
common genetic factors account for the associations
between delinquency and sexual activity in romantic and
non-romantic relationship contexts? Given results from
previous research, we hypothesize that a substantial proportion of the association between delinquency and sexual
activity, regardless of context, will be attributable to common genetic factors. Second, after controlling for these
common genetic factors, does the association between
sexual activity and the development of delinquent behavior
differ between romantic and non-romantic contexts?
Building from the results from our previous genetically
informed research on this topic (Harden et al. 2008), we
hypothesize that sexual activity in romantic relationships, in
particular, will be associated with reductions in delinquent
behavior, whereas sexual activity in non-romantic relationships may be associated with elevated risk for delinquent behavior.

Method
Participants: National Longitudinal Study
of Adolescent Health
Data are drawn from the National Longitudinal Study of
Adolescent Health (Add Health; Udry 2003), a nationally
representative study designed to evaluate adolescent health
behaviors. The Add Health study targeted a stratified random sample of US high schools, and 79% of selected
schools agreed to participate in the study (N = 134
schools). Of the participating schools, 96% allowed students (N = 90,118) to complete a confidential in-school
survey during the 1994–1995 academic year. The rosters of
participating schools were used to randomly select a subsample of 20,745 participants who completed a follow-up,
90-min in-home interview between April and December
1995 (Wave I interview; 10,480 female; 10,264 male).
Participants in the full AddHealth sample ranged in age
from 11 to 21 at Wave I (M = 16 years, 25th–75th
percentile = 14–17 years).
During the in-school interview, adolescents were asked
whether they currently lived with another adolescent in the
same household. This information was used to deliberately
oversample adolescent sibling pairs, even if one member of
the pair did not attend a high school in the original probability sample. The focus of the current analyses is a
subsample of 519 same-sex twin pairs divided into two age
cohorts: younger adolescents were ages 13–15 at Wave I
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(N = 114 DZ pairs, 126 MZ pairs) and older adolescents
were ages 16–18 at Wave I (N = 126 DZ pairs, 153 MZ
pairs). Twin zygosity was determined primarily on the
basis of self-report and responses to four questionnaire
items concerning similarity of appearance and frequency of
being confused for one’s twin. Similar questionnaires have
been utilized widely in twin research and have been
repeatedly cross-validated with zygosity determinations
based on DNA (e.g., Spitz et al. 1996). Analyses were
restricted to same-sex twins, in order to prevent bias in
estimates of genetic influence due to MZ twins necessarily
being identical for sex. That is, to the extent that there are
gender-specific differences in the etiology of age at first sex
(such as differences in parental monitoring or other parenting between girls and boys, or different cultural
expectations regarding the ‘‘appropriate’’ age for sexual
initiation), same-sex MZ twins would be more similar than
opposite-sex DZ twins, even if there were no genetic
influences on age at first sex. Just over half of the twin
pairs were non-Hispanic White (56.5%, N = 293 pairs),
123 (23.7%) were non-Hispanic Black, 74 (14.3%) were
Hispanic/Latino, 21 (3.9%) were Asian, and the remaining
8 pairs (1.5%) reported they were another race/ethnicity or
did not report race/ethnicity. Jacobson and Rowe (1999)
compared the sociodemographic composition of sibling
pairs to the full AddHealth sample and found negligible
differences.
There have been three follow-up interviews with the
Add Health participants: Wave II in 1996, Wave III in
August 2001–2002, and Wave IV in 2007–2008. The current study examines the effects of sexual activity on
desistance from delinquency from adolescence to early
adulthood, thus we use data from the Wave I (adolescent)
and Wave III (early adulthood; 6 year follow-up) interviews. At Wave III, the younger cohort was 19–21 years
old, while the older cohort was 22–24 years old.
Measures
Delinquency
The current analyses use 6 items from the Wave I and
Wave III interviews that measure engagement in the following delinquent activities: painting graffiti, deliberately
damaging someone else’s property, stealing something
worth more than $50, stealing something worth less than
$50, taking something from a house or store, and selling
marijuana or drugs. These items were selected based on
consistency of administration across waves of data collection and appropriateness for both adolescent and early
adult samples (Armour and Haynie 2007; Harden et al.
2008). Participants rated how often they had engaged in
each delinquent act in the past 12 months: Never (0), One
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or Two Times (1), Three or Four Times (2), or Five or
More Times (3). Delinquency scores were obtained by
summing the items, and then square-root transforming to
reduce skew. As expected, mean levels of delinquency
were higher in adolescence (ages 13–15: M = 0.78,
SD = .99; ages 16–18: M = 0.57, SD = .91) than in early
adulthood (ages 19–21: M = 0.27, SD = 0.56; ages
22–24: M = 0.21, SD = 0.53).
Sexual Activity
During the Wave I In-Home interview, adolescents reported whether or not they had ever had sexual intercourse.
Sexual intercourse was specifically defined as heterosexual
vaginal penetration. Adolescents who reported a past history of sexual activity were classified as having had sex in
romantic relationships and/or non-romantic relationships.
First, adolescents reported whether they had a ‘‘special
romantic relationship’’ with anyone in the last 18 months.
If an adolescent denied being in a ‘‘special romantic relationship,’’ but reported that he or she had told another
person (who was not a family member) that he or she
‘‘loved or liked them,’’ and had held hands and kissed this
person, then the adolescent was classified as being in a
‘‘liked relationship.’’ For each romantic or liked relationship in the last 18 months (up to 3 relationships), adolescents reported whether they had sexual intercourse in that
relationship. If an adolescent reported intercourse in either
a ‘‘special romantic’’ or a ‘‘liked’’ relationship in the last
18 months, then they were classified as Romantic Sex = 1.
Adolescents also reported at Wave I whether they had ever
had a ‘‘sexual relationship’’ with anyone, ‘‘not counting the
people you described as romantic relationships.’’ Adolescents who reported sexual activity in the context of a nonromantic relationship were classified as Non-Romantic
Sex = 1. Sex in romantic and non-romantic contexts
were not mutually exclusive categories: Adolescents who
reported both were scored as Romantic Sex = 1, NonRomantic Sex = 1. This made it possible for us to estimate
a bivariate association between the two types of sexual
activity. Finally, adolescents who reported that they were
virgins were classified as not having sex in either romantic
or non-romantic relationships [Romantic Sex = 0; NonRomantic Sex = 0].
The proportions of adolescents in the younger and older
cohorts who reported sexual intercourse in romantic and
non-romantic relationships is summarized in Table 1. As
expected, a history of sexual intercourse was more common among older adolescents (approximately 42% of
adolescents ages 16–18) than among younger adolescents
(approximately 13% of adolescents ages 13–15). An
additional 15 adolescents had missing data for one or more
sexual activity variables; these participants were retained in
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Table 1 Proportion of participants reporting romantic and nonromantic sex by age group

No sexual activity

Ages 13–15

Ages 16–18

N = 412 (86.6%)

N = 317 (58.0%)

Romantic sex only

N = 23 (4.8%)

N = 84 (15.4%)

Non-romantic sex only

N = 15 (3.5%)

N = 43 (7.9%)

Both romantic and
non-romantic sex

N = 26 (5.5%)

N = 103 (18.3%)

analyses because their data were informative regarding
familial similarity for delinquency.
Analyses
Data was analyzed using structural equation modeling in
the software program Mplus (Muthén and Muthén 1998–
2010). Models were estimated using Full Information
Maximum Likelihood to account for missing data. All
models were fit separately for the two age groups (ages
13–15 and ages 16–18), and included gender as covariate.
Twin Models of Sex in Romantic and Non-Romantic
Relationships
The basic behavioral genetic model of sex in romantic
relationships is shown in Fig. 1. The current model
assumes that a standardized normal continuous distribution
underlies the observed categorical variable of sexual
activity (coded as 0 or 1). Observed variance in sexual
activity is divided into three latent components. The first,
labeled A, is variance due to additive genetic influences.
The A components in the first and second member of each
twin pair are correlated 1.0 in MZ twins and 0.5 in DZ
twins, consistent with genetic theory. The second component, labeled C, is variance due to environmental influences
that make twins similar, i.e., the shared environment. The
C components in the first and second member of each twin
pair are correlated 1.0 for both MZ and DZ twins. The third
1.0

1.0 / 0.5

A

C
h

c

component, labeled E, is variance due to environmental
influences that make twins different, i.e., the non-shared
environment. The E components in the first and second
member of each twin pair are uncorrelated for both MZ and
DZ twins. Together, the additive genetic, shared environmental, and non-shared environmental components are
commonly called ACE components. The variances of the
ACE components are fixed to 1.0 and the paths from
the ACE components to sexual experience are estimated.
The square of the path from the A component (h) represents the proportion of variance in sexual experience due to
genetic influences, i.e., the heritability coefficient (h2).
Similarly, the squares of the c and e paths represent the
proportions of variance in sexual experience due to shared
environmental and non-shared environmental influences,
respectively. For complete details on the logic and parameterization of twin models, see Neale and Cardon (1992).
The univariate model for sex in non-romantic relationships
is identical to the one shown in Fig. 1.
The basic univariate model was then extended to estimate the extent to which genetic and environmental
influences on sexual activity in non-romantic relationships
overlapped with the influences on sexual activity in
romantic relationships. This bivariate model is shown in
Fig. 2. The paths labeled bA, bC, and bE test the extent to
which the genetic, shared environmental, and non-shared
environmental influences on sex in romantic relationships
significantly predict involvement in non-romantic sex. A
significant genetic path (bA) would indicate that the same
genetic factors that influence propensity to engage in sexual activity in romantic relationships also increases propensity to engage in sex in non-romantic relationships. In
contrast, the non-shared environmental path (bE) tests
whether twins who differ (for environmental reasons) in
whether they have had sex in the context of a romantic
relationship also differ in whether they have had sex in a
non-romantic relationship. A significant bE path would be
consistent with a ‘‘gateway’’ model, in which an adolescent’s initial sexual experience in romantic relationships

E
e

A

C
h

c

E
e

A

C

hRR cRR eRR

E

A

βC

βE

C

hNR cNR

E

e NR

βA

Romantic Sex
Twin 1

Romantic Sex
Twin 2

Fig. 1 Twin model of sex in romantic relationships

Romantic Sex
Twin 1

Non-Romantic Sex
Twin 1

Fig. 2 Bivariate twin model of sex in romantic and non-romantic
relationships. Note: Only one twin shown for illustrative clarity
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Table 2 MZ and DZ twin correlations for sexual behavior and
delinquency by age group

E

MZ twins

DZ twins

Romantic sex
NonRomantic Sex

Romantic Sex
Adolescence

Adolescence

A

C

Delinquency
Adolescence

Delinquency
Young
Adulthood

E

Fig. 3 Multivariate twin model of sexual activity and delinquency.
Note: Only one twin shown for illustrative clarity

Ages 13–15

.88 (N = 126)

.39 (N = 114)

Ages 16–18

.66 (N = 153)

.12 (N = 126)

Non-romantic sex
Ages 13–15

.99 (N = 126)

.33 (N = 111)

Ages 16–18

.45 (N = 146)

.33 (N = 123)

Adolescent delinquency
Ages 13–15

.36 (N = 128)

.39 (N = 114)

Ages 16–18

.50 (N = 153)

.32 (N = 126)

.46 (N = 100)

.11 (N = 83)

.38 (N = 116)

.03 (N = 96)

Early adult delinquency
Ages 19–21!
!!

Ages 22–24

Ns refer to number of twin pairs

increases their subsequent likelihood to have sexual intercourse in a non-romantic relationship.
Longitudinal Twin Models of Sex and Delinquency
from Adolescence to Early Adulthood
The behavior genetic model for the relations among sex in
romantic relationships, sex in non-romantic relationships,
and delinquency is shown in Fig. 3. As in the basic model,
the variances of romantic and non-romantic sex were divided into A, C, and E components. In turn, delinquency at
both time points was regressed on the A, C, and E components of sex in romantic and sex in non-romantic relationships. The regressions on A and C components test whether
additive genetic and shared environmental influences on
sexual experience also influence delinquency in adolescence
and early adulthood. In contrast, the regression on the
E component tests whether twins who differ (for environmental reasons) in their sexual experiences also differ in
their delinquent behavior. A significant E path is consistent
with a causal effect of sexual activity on delinquency,
because it controls for genetic and shared environmental
differences between families, although it remains confounded by any environmental differences between twins
that co-vary systematically with sexual activity.

Results
Genetic and Environmental Influences on Sexual
Activity in Romantic and Non-Romantic Relationships
Twin Correlations
The tetrachoric correlations between the first and second member of each twin pair for sex in romantic and
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Ages 19–21 are 6-year follow-up data from participants ages 13–15
at Wave I
!!
Ages 21–24 are 6-year follow-up data from participants ages
16–18 at Wave I

non-romantic relationships are summarized in the top half
of Table 2. Three notable patterns are evident. First, for
both romantic and non-romantic sex in both older and
younger adolescents, the MZ twin correlation substantially
exceeded the DZ correlation, indicating the existence of
genetic influences on adolescent sexual behavior generally.
Second, the MZ correlations were higher for younger
adolescents than for older adolescents, indicating that nonshared environmental influences were less important in
younger adolescents. In fact, the correlation for nonromantic sex approached unity in younger adolescents:
There were very few younger adolescent pairs discordant
for reporting a history of non-romantic sex. Third, nonromantic sex in older adolescents was the only instance in
which the MZ correlation did not exceed twice the value of
the DZ correlation, suggesting that the role of shared
environment was limited.
Univariate ACE Models for Younger Adolescents
(Ages 13–15)
Results from the twin models for younger adolescents are
summarized in the left side of Table 3. The final models of
both romantic and non-romantic sex fit the data very well
Consistent with the observed twin correlations, sexual activity
in younger adolescents was very strongly influenced by
genetic factors (h2 = 86% for romantic and 92% for nonromantic sex), plus small non-shared environmental influences (e2 = 14% for romantic and 8% for non-romantic sex).
Shared environmental influences were negligible and could be
fixed to zero without significant decrement in model fit.
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Table 3 Results from
Univariate Twin Models of Sex
in Romantic and Non-Romantic
Contexts

Model parameters

831

Ages 13–15
Romantic

Ages 16–18
Non-romantic

Romantic

Non-romantic

Additive genetic

.93 (.04)*

.96 (.26)*

.79 (.25)*

.48 (.40)

Shared environmental

[.00]

[.00]

[.00]

.46 (.35)

Non-shared environmental

.36 (.11)*

.27 (.09)*

.61 (.11)*

.74 (.08)*

Model fit

* Parameter significant at
P \ .05

v2 (df, P)

2.10 (3, .55)

2.94 (3, .40)

2.89 (4, .58)

3.25 (3, .35)

CFI

1.00

1.00

1.00

.99

RMSEA

.00

.00

.00

.02

Among 13–15 years olds, sexual activity, in both romantic
and non-romantic contexts, is a relatively rare behavior that is
almost entirely attributable to genetic factors.

Table 4 Results from bivariate twin models of sex in romantic and
non-romantic contexts

Univariate ACE Models for Older Adolescents
(Ages 16–18)

Influences on romantic sex

Results from the twin models for older adolescents are
summarized in the right side of Table 3. The final models
of both romantic and non-romantic sex also had very good
fit to the data. For romantic sex, 62% of the variance was
due to genetic factors, and the remaining 37% to nonshared environmental influences. Again, shared environmental influence was negligible and could be fixed to zero
without significant change in model fit. For non-romantic
sex, however, only 23% of the variance was due to genetic
factors, with an additional 21% due to the shared environment, and 55% due to the non-shared environment.
Among 16–18 year olds, then, the etiology of sexual
activity differs by relationship context, with sex in
romantic relationships more attributable to genes and sex in
non-romantic relationships more attributable to environmental factors.
Bivariate ACE Models
Results from the bivariate twin models are summarized in
Table 4. The final models fit the data well. For younger
adolescents, the association between romantic and nonromantic sex was due entirely to a genetic path, whereas
environmental differences between twins’ sexual experiences in romantic relationships did not significantly predict
non-romantic sex. Of the total variance in non-romantic sex
in younger adolescents, 81% was due to genetic influences
shared with romantic sex, 12% was due to genetic influences independent of romantic sex, and the final 7% was
due to unique environmental influences.
In contrast, the association between romantic and nonromantic sex in older adolescents was due to both genetic
and environmental pathways. Of the total variance in nonromantic sex in older adolescents, 29% was due to genetic

Model parameters

Ages 13–15

Ages 16–18

Additive genetic

.93 (.04)*

.79 (.05)*

Non-shared environmental

.36 (.11)*

.61 (.07)*

Genetic path

.90 (.07)*

.54 (.10)*

Non-shared environ. path

.08 (.14)

.49 (.13)*

Romantic ? non-romantic

Residual influences on non-romantic sex
Additive genetic
.34 (.17)*

[.00]

Shared environmental

[.00]

.41 (.39)*

Non-shared environmental

.26 (.09)*

.41 (.12)*

Indices of model fit
v2 (df, P)

7.29 (9, .61)

10.11 (11, .52)

CFI

1.00

1.00

RMSEA

.00

.00

* Parameter significant at P \ .05

influences shared with romantic sex, 24% was due to nonshared environmental influences shared with romantic sex,
16% was due to unique shared environmental influences,
30% was due to unique non-shared environmental influences. There were no genetic influences unique to nonromantic sex for older adolescents.
Environmental and Genetic Paths from Sexual Activity
to Delinquency
Longitudinal ACE Models for Younger Adolescents
(Ages 13–15 to Ages 19–21)
Results from the longitudinal twin model for younger
adolescents are summarized in the left side of Table 5. The
overall fit of the model was very good. Notably, the only
significant association was between genetic influences on
sex in romantic relationships and delinquency in adolescence; however, this association did not persist into early
adulthood. Moreover, unique genetic influences on sex in
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Table 5 Results from multivariate twin models of sexual activity and
delinquency
Model parameters

Younger cohort
(Ages 13–15)

Older cohort
(Ages 16–18)

A ? Adolescent delinquency

.31 (.08)*

.34 (.08)*

A ? Early adult delinquency
E ? Adolescent delinquency

.08 (.07)
-.11 (.25)

.18 (.08)*
-.19 (.09)*

E ? Early adult delinquency

-.18 (.17)

-.20 (.07)*

A ? Adolescent delinquency

.02 (.19)

[.00]

A ? Early adult delinquency

-.11 (.14)

[.00]

C ? Adolescent delinquency

[.00]

-.23 (.09)*

C ? Early adult delinquency

[.00]

-.33 (.10)*

E ? Adolescent delinquency

.14 (.37)

.39 (.11)*

E ? Early adult delinquency

.05 (.25)

.25 (.13)*

v2 (df, P)

30.84 (37, .75)

38.06 (44, .72)

CFI

1.00

1.00

RMSEA

.00

.00

Sex in romantic relationships

Sex in non-romantic relationships

non-romantic relationship; however, the direction was
reversed, such that the twin who had experienced nonromantic sex showed higher levels of delinquency crosssectionally, and greater increases in delinquent behavior in
early adulthood. Fourth, there was a significant association
between shared environmental influences unique to nonromantic sex and delinquency. Surprisingly, the direction
of this effect was negative. Overall, the model predicted
54% of the variance in adolescent delinquency and 47% of
variance in early adult delinquency. A nested model in
which the genetic path to adolescent delinquency was fixed
to zero (not shown in table) resulted in a decrease in the R2
to 24%, indicating that genetic influences on sexual activity
account for a substantial portion of the genetic variance in
delinquent behavior in adolescence.

Indices of model fit

* Parameter significant at P \ .05

non-romantic relationships that were independent of sex in
romantic relationships did not predict delinquency at either
time point. Finally, twins who differed in their sexual
experiences did not show significantly different levels of
delinquency in either adolescence or early adulthood.
Overall, for younger adolescents (ages 13–15), associations
between sexual activity and delinquency were limited to
adolescence and were entirely driven by genetic factors.
Longitudinal ACE Model for Older Adolescents
(Ages 16–18 to Ages 22–24)
Results from the longitudinal model for older adolescents
are summarized in the right hand side of Table 5. Again,
the model had excellent fit to the data. Three results are
particularly notable from this model. First, genetic influences on romantic sex predicted higher levels of delinquency in adolescence, as well as increases in delinquency
from adolescence to early adulthood. Second, after controlling for these genetic influences, twins who differed in
whether they had sex in a romantic relationship showed
significantly different levels of delinquency, such that the
twin who had experienced sexual intercourse in a romantic
relationship showed lower levels of delinquency. Moreover, this within-twin pair association persisted into early
adulthood, with the twin who had experienced sex in a
romantic relationship showing greater decreases in
delinquent behavior. Third, there were also significant
within-twin pair associations for sex in the context of a
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Discussion
Few topics galvanize public interest so much as the sexual
experiences of adolescents. Motivated by concern about
both the medical consequences of unprotected sex (unintended pregnancy and sexually transmitted infections) and
the putative adverse psychological consequences of adolescent sex, governmental agencies have enacted public
policies specifically targeted towards reducing the incidence of teenage sexual relationships. Similarly, academic
discourse on this topic has largely adopted a risk perspective, which conceptualizes sexual activity as universally detrimental for adolescent health and well-being. In
contrast, the current article contributes to an emerging literature that offers a more nuanced perspective on the
impact of sexual relationships on adolescent development.
We emphasize two key points that challenge the prevailing
research paradigms on adolescent sexual activity. First,
sexual activity, particularly in early adolescence, is
strongly influenced by genetic propensities, and these same
genetic propensities may account for the elevated risk for
adverse psychosocial outcomes evident among sexually
active teens. Standard epidemiological research designs,
which do not control for genetic differences between
individuals, may give misleading estimates regarding the
‘‘true’’ effects of sex in adolescence. Second, all sexual
relationships are not the same. Like adults, teenagers have
sex with partners to whom they are highly committed and
emotionally attached, with partners whom they hardly
know, and everything in between. A finer discrimination
among types of sexual relationships, rather than a simple
focus on virgin versus non-virgin, is necessary if
researchers hope to understand the psychosocial risks—and
possible psychosocial benefits—conferred by sexual
experiences in adolescence.
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The current article presents results from analyses of
longitudinal, behavioral genetic data on sexual activity in
romantic relationships and non-romantic relationships. We
compared MZ and DZ twin pairs, in order to control for
unmeasured genes that influence both sexual behavior and
delinquent behavior. Overall, our results are consistent
with the hypothesis that the etiology and developmental
impact of adolescent sexual activity depends on the relationship context and the developmental stage in which it
occurs. For younger adolescents (ages 13–15), sexual
activity was a relatively rare occurrence, and a common set
of genetic factors was the predominant influence on sexual
activity in both romantic and non-romantic relationship
contexts. These genetic influences on sexual activity, in
turn, were entirely responsible for the association between
sexual activity and delinquency in early adolescents. That
is, genetic propensities to engage in sex during early adolescence also increase propensity to engage in delinquent
behavior. Notably, there was no evidence for an environmental path between sexual activity and delinquency
among younger adolescents. That is, the few young adolescent twin pairs who were discordant for sexual activity
did not demonstrate differing levels of involvement in
delinquent behavior. Moreover, sexual activity at ages
13–15 was not significantly associated with future levels
of delinquency in early adulthood beyond what could
be predicted given initial levels of delinquency in
adolescence.
A different pattern was evident for older adolescents
(ages 16–18). Not only was sexual activity, regardless of
context, more common, but it was also more influenced by
environmental differences. Genetic influences on sexual
activity were not context-specific; a common set of genetic
factors influenced sexual activity in both romantic and nonromantic contexts, but there was evidence of shared environmental influences specific to non-romantic sex. Genetic
propensities to engage in sexual intercourse predicted higher
involvement in delinquent behavior in adolescence, and
predicted greater increases in delinquent behavior 6 years
later in early adulthood. After controlling for these genetic
influences, however, sex in romantic relationships was
associated with lower levels of delinquency in adolescence
and predicted future decreases in delinquency in early
adulthood, whereas sex in non-romantic relationships was
cross-sectionally associated with higher levels of delinquency in adolescence and predicted future increases in
delinquency in early adulthood. Thus, the current article
adds to a small but growing body of literature suggesting
that the psychological correlates of adolescent sexual
behavior are complex, and that—particularly for older
adolescents—certain negative outcomes are only evident for
sex outside the context of a romantic relationship (McCarthy
and Casey 2008; Meier 2007).
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Although the current results suggest that adolescents
who are sexually active within romantic relationship show
decreased engagement in delinquent behavior, whether this
constitutes a ‘‘true’’ protective effect remains unclear,
because of methodological and theoretical challenges.
First, it is important to note that the behavioral genetic
design used here controls for all genetic and environmental
influences shared by siblings raised in the same home, but
environmental variables that differ between twins, and vary
systematically with sexual behavior, remain potential
confounds to this analysis. This means that it is uncertain
whether sexual activity in a romantic relationship per se,
versus other co-varying environmental characteristics, is
responsible for the observed effect. Most obviously, it is
difficult to discriminate the possible psychosocial benefits
of being sexually active within the context of a romantic
relationship from the benefits of the relationship itself. That
is, is the reduction in the delinquency observed in the
current article also evident among teenagers who are dating
but do not have intercourse with their romantic partners?
Or does the combination of emotional and sexual intimacy
experienced by adolescents in sexually active dating relationships hold more salience for their behavior? Remarkably, little is known about how sexual intercourse changes
the dynamics and psychological significance of dating
relationships for the adolescent, and this remains an
important avenue for future research. A related challenge is
that relationship context is likely confounded with other
differences in adolescents’ sexual experiences, such as the
characteristics of the sexual partner (e.g., partner age) and
the total number of sexual partners. Finally, our analysis
treats romantic and non-romantic sex as between-person
variables that are positively correlated: An adolescent who
has had sex in one context is more likely to have had sex in
the other. However, these variables most likely have a
different relationship within-person: Time spent in a
romantic relationship reduces the opportunity for nonromantic sexual encounters. Disentangling the withinperson versus between-person associations between relationship contexts and delinquency would require densely
spaced longitudinal data that is not available.
Given these challenges, and the paucity of previous
research, our theoretical interpretations are necessarily
tentative. Certainly, stable romantic attachments, particularly marriage relationships, are a well-established correlate
of desistence from crime in adults (Sampson and Laub
1990). This ‘‘marriage effect’’ is often attributed to the
emotional attachments inherent in a committed romantic
relationship, which would be threatened by criminal or
deviant behavior (Laub et al. 1998). By extension, when
adolescents are both sexually and romantically involved
with their partners, these relationships may be a source of
social and emotional support. These attachments, in turn,
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may supplement weakening bonds to parents or to conventional social organizations. Alternatively, it may be that
the capacity and interest for forming partnerships is a sign
of individual resiliency, which is further illustrated through
desistance from delinquent behaviors. In addition, forming
sexual and romantic attachments during adolescence may
cause more general changes in an adolescent’s social
relationships. Self-perceived competence in romantic
relationships becomes a predictor of general social competence by late adolescence (Masten et al. 1995). If the
formation of a romantic relationship with a sexual partner
bolsters adolescents’ sense of competency, this may result
in more effective social skills in interactions outside the
relationship, including with peers. Improved social skills,
in turn, are associated with decreased delinquency (Fagan
et al. 2007). The social benefits of romantic relationships
during adolescence seem to persist through the transition to
early adulthood. Romantic relationships in adolescence
characterized by supportiveness and intimacy are linked to
more positive and committed relationships in early adulthood, suggesting quality romantic relationships in adolescence may benefit social development (Collins et al. 1997;
Seiffge-Krenke et al. 2001). Lastly, being sexually
involved with a romantic partner may trigger changes in
the amount of time spent with same-sex friends, or one’s
peer group may shift to accommodate a partner’s friends.
Since delinquent behavior is commonly amplified by
exposure to acting-out peers (e.g., deviancy training,
Dishion et al. 1996), reductions in the amount of time
spent with friends may result in decreased delinquency.
This would be of particular importance for at-risk youth,
who may have high exposure to environmental strains and
deviant peers.
Sources of Genetic Influence on Adolescent Sexual
Behavior
Our results suggest that there is significant overlap in
genetic influences for sexual activity and delinquent
behavior, but the twin design does not implicate specific
genes involved in this association. In fact, there are probably very many genes influencing sexual behavior, because
the process by which adolescents select their sexual
experiences is shaped by many different characteristics
(e.g., extraversion, impulsivity, sociability, physical
attractiveness, sensation-seeking, pubertal maturation, just
to name a few). That being said, one possibility is that
genes related to the dopamine system may be important
sources of common genetic influence. Dopamine neurotransmission in the mesocorticolimbic pathway is critical
for the encoding of rewards and for reward-motivated
behavior, including both risk-taking and sexual behavior. A
recent study by Derringer et al. (2010) found that multiple
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genetic polymorphisms related to the dopamine system
predicted sensation-seeking, a personality trait that is
robustly associated with risk for delinquency and other
externalizing phenotypes. In addition, animal and human
studies have found that dopamine agonists enhance male
sexual behavior, while dopamine antagonists impair sexual
behavior (Dominguez and Hull 2005). Consistent with the
theoretical importance of dopamine for sexual behavior,
polymorphisms in the dopamine transporter gene (DAT1)
and dopamine receptor genes (DRD2 and DRD4) have
been associated with individual differences in age at first
sexual intercourse (Guo and Tong 2006; Miller et al. 1999),
likelihood of having had sex in early adulthood (Eisenberg
et al. 2007), and number of sexual partners (Guo et al.
2007). Lastly, dopaminergic genes may interact with social
contexts in predicting sexual behavior: Guo et al. (2008)
found that school composition (proportion of sexually
active students and average cognitive ability) interacted
with DRD2 to predict number of sexual partners. It has
been argued that the 3R and 7R alleles of the DRD4 gene
are relatively recent (40,000–50,000 years) mutations from
the ancestral allele (4R); an interesting evolutionary
hypothesis is that these minor alleles have been selected for
because they result in earlier, more frequent, or more
promiscuous sexual activity. Thus, there is growing theoretical and empirical support for the hypothesis that
dopaminergic genes play an important role in genetic differences in sexual behavior; however, these initial candidate gene studies should be interpreted with caution, as
most have not yet been widely replicated, and some
researchers (e.g., Halpern et al. 2007) have found contradictory patterns of results.
In addition, genes involved in the timing of pubertal
development may also be a significant source of genetic
differences in sexual activity. Twin studies have consistently shown that pubertal timing is heritable (Doughty
and Rodgers 2000; Ge et al. 2007; Meyers et al. 1991;
Mustanski et al. 2004; Rowe 2002), with heritability estimates for age at menarche and self-reports of pubertal
development ranging from 0.43 to 0.88. Age at the onset of
puberty is one of the strongest predictors of when adolescents first experience sexual desire, begin dating relationships, begin partnered activities such as kissing or petting,
and first have sexual intercourse (Flannery et al. 1993; Kim
and Smith 1999; Lam et al. 2002; Wyatt et al. 1999). In
previous research using the AddHealth twin sample, Rowe
(2002) estimated that genetic influences on menarche
substantially overlapped with genetic influences on age at
first intercourse, with a genetic correlation of 0.72. Similar
results were obtained by Rodgers et al. (2008). Despite
clear evidence of genetic influence on pubertal timing,
specific genes for early pubertal timing, which also account
for variance in sexual behavior and delinquency, have not
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been identified. Genes related to receptors for steroid
hormones are a possible avenue for investigation. For
example, Comings et al. (2002) found that the X-linked
androgen receptor gene, AR1, was shown to predict a both
earlier age at menarche in females and aggression, impulsivity, and high number of sexual partners in males (though
see Jorm et al. 2004, for a failure to replicate). Another
possibility is that the genes that precipitate early development create a set of environmental circumstances that make
both sexual activity and delinquency more likely. In particular, relatively advanced pubertal maturation is associated with affiliation with older peer groups; older peers, in
turn, are known to facilitate access to alcohol, increase the
likelihood of delinquent behavior, and provide more
opportunities to meet potential sexual partners (Caspi et al.
1993; Marin et al. 2000; Mezzich et al. 1999).
Limitations
In addition to the methodological challenges outlined above,
two limitations of the study should be noted. First, we
selected delinquency items that were consistent across
assessment waves, resulting in a measure that captures nonviolent rule-breaking, primarily property crime and theft.
Several researchers have noted that non-violent delinquency
differs from aggressive forms of delinquent behavior, both
in terms of genetic etiology and in life course persistence
(e.g., Moffitt 1993). Additional research is necessary to
assess whether the developmental impact of sexual experiences in adolescence in consistent across different forms of
delinquent behavior. Second, sample size restrictions have
prohibited us from examining a potentially important
moderator of the effects of adolescent sexual activity—
gender. Previous research has found significant differences
between boys and girls in their experiences in sexual and
romantic relationships. Most obviously, girls face the possibility of pregnancy, whereas boys do not. Evolutionary
psychology suggests gender differences in investment
required for potential offspring will shape gender differences in their attitudes about and likelihood of engaging in
sex outside of a romantic relationship (Gangestad and
Simpson 2000). In addition to facing higher physical consequences, girls’ psychosocial well-being seems to be more
negatively affected by non-romantic sexual experiences and
by relationship disruptions than boys (Grello et al. 2006;
Joyner and Udry 2000). Furthermore, preadolescent social
groups are largely gender-segregated, and may instill different expectations regarding exclusivity, intimacy, and
emotional engagement in girls versus boys. Adolescents
who apply these expectations from their same-sex peer
relationships to their romantic relationships may experience
disappointment and challenge (Underwood and Rosen
2009). It is important for future research to investigate
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whether gender moderates the effects of sex in romantic
versus non-romantic relationships.

Conclusions
The current study contributes to a nascent body of research
that is moving away from the basic question of whether
sexual activity is detrimental for adolescents to a more
nuanced understanding of the transition to sexual maturity.
While this line of research must necessarily be considered
preliminary, our study makes two key contributions to
research on sexual development. First, sexual activity is
strongly influenced by genetic propensities, particularly
sexual intercourse in early adolescence (before age 15), and
these same genetic propensities accounts for the elevated
involvement in delinquent behavior seen in sexually active
teens. The need for researchers in epidemiology, developmental psychology, and psychopathology to take genetic
differences seriously has been emphasized previously by
multiple authors (e.g., Lahey and D’Onofrio 2010; Moffitt
2005; Scarr and McCartney 1983), and the study of
sexuality is no exception. Second, particularly for older
adolescents (ages 16 or older), sex in romantic versus nonromantic contexts showed diverging patterns of association
with delinquent behavior in adolescence and early adulthood. In contrast to the perspective that adolescent sexual
activity, in and of itself, is a manifestation of adjustment
difficulties, our findings suggest that ‘‘adolescent sexual
activity’’ is a relatively heterogeneous construct that may
confer either psychosocial risks or benefits, depending on
other moderating factors. Overall, research that moves
beyond a narrow risk perspective holds promise for better
understanding the developmental sequelae of adolescents’
sexual experiences.

References
Armour, S., & Haynie, D. L. (2007). Adolescent sexual debut and
later delinquency. Journal of Youth and Adolescence, 36,
141–152.
Arsenault, L., Moffitt, T. E., Caspi, A., Taylor, A., Rijsdijk, F. V.,
Jaffee, S. R., et al. (2003). Strong genetic effects on crosssituational antisocial behaviour among 5-year old children
according to mothers, teachers, examiner-observers, and twins’
self-reports. Journal of Child Psychology and Psychiatry, 44,
832–848.
Blow, C. M. (2008, December 13). The demise of dating. New York
Times. Retrieved from http://www.nytimes.com/2008/12/13/
opinion/13blow.html.
Bricker, J. B., Stallings, M. C., Corley, R. P., Wadsworth, S. J.,
Bryan, A., Timberlake, D. S., et al. (2006). Genetic and
environmental influences on age at sexual initiation in the
Colorado Adoption Project. Behavior Genetics, 36, 820–832.

123

836
Carver, K., Joyner, K., & Udry, J. R. (2003). National estimates of
adolescent romantic relationships. In P. Florsheim (Ed.), Adolescent romantic relations and sexual behavior: Theory, research,
and practical implications (pp. 23–56). Mahwah: Erlbaum.
Caspi, A., Lynam, D., Moffitt, T. E., & Silva, P. A. (1993).
Unraveling girls delinquency: Biological, dispositional, and
contextual contributions to adolescent misbehavior. Developmental Psychology, 29, 19–30.
Collins, W. A., Henninghausen, K. C., Schmidt, D. T., & Sroufe,
L. A. (1997). Developmental precursors of romantic relationships: A longitudinal analysis. In S. Shulman & W. A. Collins
(Eds.), Romantic relationships in adolescence: Developmental
perspectives (pp. 69–84). San Francisco, CA: Jossey-Bass.
Collins, W. C., Welsh, D. P., & Furman, W. (2009). Adolescent romantic
relationships. Annual Review of Psychology, 60, 631–652.
Comings, D. E., Muhleman, D., Johnson, J. P., & MacMurray, J. P.
(2002). Parent-daughter transmission of the androgen receptor
gene as an explanation for the effect of father absence of age at
menarche. Child Development, 73, 1046–1051.
D’Onofrio, B. M., Slutske, W. S., Turkheimer, E., Emery, R. E.,
Harden, K. P., Heath, A. C., et al. (2007). The intergenerational
transmission of childhood conduct problems: A children of twins
study. Archives of General Psychiatry, 64, 820–829.
Denizet-Lewis, B. (2004, May 30). Friends, friends with benefits and
the benefits of the local mall. New York Times Magazine.
Retrieved from http://www.nytimes.com/2004/05/30/magazine/
30NONDATING.html.
Derringer, J., Krueger, R. F., Dick, D., Saccone, S., Grucza, R. A.,
Agrawal, A., et al. (2010). Predicting sensation seeking from
dopamine genes: A candidate system approach. Psychological
Science, 21, 1282–1290.
Dishion, T. J., Spracklen, K. M., Andrews, D. W., & Patterson, G. R.
(1996). Deviancy training in adolescent male friendships.
Behavior Therapy, 27, 373–390.
Dominguez, J. M., & Hull, E. M. (2005). Dopamine, the medial
preoptic area, and male sexual behavior. Physiology & Behavior,
86, 356–368.
Donald, M., Lucke, J., Dunne, M., & Raphael, B. (1995). Gender
differences associated with young people’s emotional reactions
to sexual intercourse. Journal of Youth and Adolescence, 24,
453–464.
Doughty, D., & Rodgers, J. L. (2000). Behavior genetic modeling
of menarche in US females. In J. L. Rodgers, D. C. Rowe, &
W. B. Miller (Eds.), Genetic influences on human fertility and
sexuality: Theoretical and empirical contributions from the
biological and behavioral sciences (pp. 169–181). Boston:
Kluwer Academic Publishing.
Dunne, M. P., Martin, N. G., Statham, D. J., Slutske, W. S.,
Dunwiddie, S. H., Bucholz, K. K., et al. (1997). Genetic and
environmental contributions to variance in age at first sexual
intercourse. Psychological Science, 8, 211–216.
Eisenberg, M. E., Ackard, D. M., Resnick, M. D., & NeumarkSztainer, D. (2009). Casual sex and psychological health among
young adults: Is having ‘‘friends with benefits’’ emotionally
damaging? Perspectives on Sexual and Reproductive Health, 41,
231–237.
Eisenberg, D. T. A., Campbell, B., MacKillop, J., Modi, M., Dang,
D., Lum, J. K., et al. (2007). Polymorphisms in the dopamine D4
and D2 receptor genes and reproductive and sexual behaviors.
Evolutionary Psychology, 5, 696–715.
Emery, R. E., Waldron, M., Kitzmann, K. M., & Aaron, J. (1999).
Delinquent behavior, future divorce or nonmarital childbearing,
and externalizing behavior among offspring: A 14-year prospective study. Journal of Family Psychology, 13, 568–579.
Fagan, A. A., Horn, M. L. V., Hawkins, J. D., & Arthur, M. W.
(2007). Gender similarities and differences in the associations

123

J Youth Adolescence (2011) 40:825–838
between risk and protective factors and self-reported serious
delinquency. Prevention Science, 8, 115–124.
Flannery, D. J., Rowe, D. C., & Gulley, B. L. (1993). Impact of
pubertal status, timing, and age on adolescent sexual experience
and delinquency. Journal of Adolescent Research, 8, 21–40.
Gangestad, S. W., & Simpson, J. A. (2000). The evolution of human
mating: Trade-offs and strategic pluralism. Behavioral and Brain
Sciences, 23, 573–644.
Ge, X., Natsuaki, M. N., Neiderhiser, J. M., & Reiss, D. (2007).
Genetic and environmental influences on pubertal timing:
Results from two national sibling studies. Journal of Research
on Adolescence, 4, 767–788.
Grello, C. M., Welsh, D. P., & Harper, M. S. (2006). No strings
attached: The nature of casual sex in college students. Journal of
Sex Research, 43, 255–267.
Grello, C. M., Welsh, D. P., Harper, M. S., & Dickson, J. W. (2003).
Dating and sexual relationship trajectories and adolescent
functioning. Adolescent and Family Health, 3, 103–112.
Guo, G., & Tong, Y. (2006). Age at first sexual intercourse, genes,
and social context: Evidence from twins and the dopamine D4
receptor gene. Demography, 43, 1–23.
Guo, G., Tong, Y., & Cai, T. (2008). Gene-by-social context
interactions for number of sexual partners among white male
youth: Genetics-informed sociology. American Journal of Sociology, 114S, S36–S66.
Guo, G., Tong, W., Xie, C., & Lange, L. (2007). Dopamine
transporter, gender, and number of sexual partners among young
adults. European Journal of Human Genetics, 15, 279–287.
Hallfors, D. D., Waller, M. W., Bauer, D., Ford, C. A., & Halpern,
C. T. (2005). Which comes first in adolescence—sex and drugs
or depression? American Journal of Preventive Medicine, 29(3),
163–170.
Halpern, C. T., Kaestle, C. E., Guo, G., & Hallfors, D. D. (2007).
Gene-environment contributions to young adult sexual partnering. Archives of Sexual Behavior, 36, 543–554.
Harden, K. P., Lynch, S. K., Turkheimer, E., Emery, R. E., D’Onofrio,
B. M., Slutske, W., et al. (2007). A behavior genetic investigation
of adolescent motherhood and offspring mental health problems.
Journal of Abnormal Psychology, 116, 667–683.
Harden, K. P., Mendle, J. E., Hill, J. E., Turkheimer, E., & Emery,
R. E. (2008). Rethinking timing of first sex and delinquency.
Journal of Youth and Adolescence, 37, 373–385.
Jacobson, K. C., & Rowe, D. C. (1999). Genetic and environmental
influences on the relationships between family connectedness,
school connectedness, and adolescent depressed mood: Sex
differences. Developmental Psychology, 35, 926–939.
Jessor, R., & Jessor, S. L. (1977). Problem behavior and psychosocial
development: A longitudinal study of youth. New York:
Academic Press.
Jorm, A. F., Christensen, H., Rodgers, B., Jacomb, P. A., & Easteal, S.
(2004). Association of adverse childhood experiences, age of
menarche and adult reproductive behavior: Does the androgen
receptor gene play a role? American Journal of Medical Genetics
Part B: Neuropsychiatric Genetics, 125B, 105–111.
Joyner, K., & Udry, J. R. (2000). You don’t bring me anything but
down: Adolescent romance and depression. Journal of Health
and Social Behavior, 41, 369–391.
Kim, K., & Smith, P. K. (1999). Family relations in early childhood
and reproductive development. Journal of Reproductive and
Infant Psychology, 17, 133–148.
Kohler, H., Rodgers, J. L., & Christensen, K. (2002). Between nature
and nurture: The shifting determinants of female fertility in
Danish twin cohorts. Social Biology, 49, 218–248.
Kotchick, B. A., Schaffer, A., Miller, K. S., & Forehand, R. (2001).
Adolescent sexual risk behavior: A multi-system perspective.
Clinical Psychology Review, 21, 493–519.

J Youth Adolescence (2011) 40:825–838
Lahey, B. B., & D’Onofrio, B. M. (2010). All in the family:
Comparing siblings to test causal hypothesis regarding environmental influences on behavior. Current Directions in Psychological Science, 19, 319–323.
Lam, T. H., Shi, H. J., Ho, L. M., Stewart, S. M., & Fan, S. (2002).
Timing of pubertal maturation and heterosexual behavior among
Hong Kong Chinese adolescents. Archives of Sexual Behavior,
31, 359–366.
Laub, J. H., Nagin, D. S., & Sampson, R. J. (1998). Trajectories of
change in criminal offending: Good marriages and the desistance
process. American Sociological Review, 63(2), 225–238.
Leitenberg, H., & Saltzman, H. (2000). A statewide survey of age at
first intercourse for adolescent females and age of their male
partners: Relation to other risk behaviors and statutory rape
implications. Archives of Sexual Behavior, 29, 203–215.
Manning, W. D., Giordano, P. C., & Longmore, M. A. (2006).
Hooking up: The relationship context of ‘‘nonrelationship’’ sex.
Journal of Adolescent Research, 21, 459–483.
Manning, W. D., Longmore, M. A., & Giordano, P. C. (2000). The
relationship context of contraceptive use at first intercourse.
Family Planning Perspectives, 32, 104–110.
Manning, W. D., Longmore, M. A., & Giordano, P. C. (2005).
Adolescents’ involvement in non-romantic sexual activity.
Social Science Research, 34, 384–407.
Marin, B. V., Coyle, K. K., Gomez, C. A., Carvajal, S. C., & Kirby,
D. B. (2000). Older boyfriends and girlfriends increase risk of
sexual initiation in young adolescents. Journal of Adolescent
Health, 27, 409–418.
Martin, N. G., Eaves, L. J., & Eysenck, H. J. (1977). Genetical,
environmental, and personality factors influencing the age of first
sexual intercourse in twins. Journal of Biosocial Science, 9,
91–97.
Masten, A. S., Coatsworth, J. D., Neemann, J., Gest, S. D., Tellegen, A.,
& Garmezy, N. (1995). The structure and coherence of competence from childhood through adolescence. Child Development,
66, 1635–1659.
McCarthy, B., & Casey, T. (2008). Love, sex and crime: Adolescent
romantic relationships and offending. American Sociological
Review, 73, 944–969.
Meier, A. M. (2007). Adolescent first sex and subsequent mental
health. American Journal of Sociology, 11, 1811–1847.
Meyers, J. M., Eaves, L. J., Heath, A. C., & Martin, N. G. (1991).
Estimating genetic influences on the age-at-menarche: A
survival analysis approach. American Journal of Medical
Genetics, 39, 148–154.
Mezzich, A. C., Giancola, P. R., Lu, S. Y., Parks, S. M., Ratica, G.
M., & Dunn, M. (1999). Adolescent females with a substance
use disorder: Affiliations with adult male sexual partners.
American Journal on Addictions, 8, 190–200.
Miles, D. R., & Carey, G. (1997). Genetic and environmental
architecture of human aggression. Journal of Personality and
Social Psychology, 72, 207–217.
Miller, W. B., Pasta, D. J., MacMurray, J., Chiu, C., Wu, H., &
Coming, D. E. (1999). Dopamine receptor genes are associated
with age at first sexual intercourse. Journal of Biosocial Science,
31(1), 43–54.
Moffitt, T. E. (1993). Adolescence-limited and life-course-persistent
antisocial behavior: A developmental taxonomy. Psychological
Review, 100, 674–701.
Moffitt, T. E. (2005). The new look of behavioral genetics in
developmental psychopathology: Gene-environment interplay in
antisocial behaviors. Psychological Bulletin, 131, 533–554.
Monahan, K. C., & Lee, J. M. (2008). Adolescent sexual activity:
Links between relational context and depressive symptoms.
Journal of Youth and Adolescence, 37, 917–927.

837
Mustanski, B. S., Viken, R. J., Kaprio, J., Pulkkinen, L., & Rose, R. J.
(2004). Genetic and environmental influences on pubertal
development: Longitudinal data from Finnish twins at ages 11
and 14. Developmental Psychology, 40, 1188–1198.
Mustanski, B., Viken, R. J., Kaprio, J., Winter, T., & Rose, R. J.
(2007). Sexual behavior in young adulthood: A population-based
twin study. Health Psychology, 26, 610–617.
Muthén, L. K., & Muthén, B. O. (1998–2010). Mplus user’s guide
(6th ed.). Los Angeles, CA: Muthén & Muthén.
Neale, M. C., & Cardon, L. R. (1992). Methodology for genetic
studies of twins and families. New York, NY, US: Kluwer
Academic/Plenum Publishers.
Raine, A. (2002). Biosocial studies of antisocial and violent behavior
in children and adults: A review. Journal of Abnormal Child
Psychology, 30, 311–326.
Rhee, S. I., & Waldman, I. D. (2002). Genetic and environmental
influences on antisocial behavior: A meta-analysis of twin and
adoption studies. Psychological Bulletin, 128, 490–529.
Rodgers, J. L., Bard, D. E., Johnson, A., D’Onofrio, B., & Miller,
W. B. (2008). The cross-generational mother-daughter-auntniece design: Establishing validity of the MDAN design with
NLSY fertility variables. Behavior Genetics, 38, 567–578.
Rowe, D. C. (2001). Biology and crime. Los Angeles: Roxbury.
Rowe, D. C. (2002). On genetic variation in menarche and age at first
sexual intercourse: A critique of the Belsky-Draper hypothesis.
Evolution and Human Behavior, 23, 365–372.
Sampson, R. J., & Laub, J. H. (1990). Crime and deviance over the
life course: The salience of adult social bonds. American
Sociological Review, 55, 609–627.
Scarr, S., & McCartney, K. (1983). How people make their own
environments: A theory of genotype ? environment effects.
Child Development, 54, 424–435.
Scourfield, J., Van den Bree, M., Martin, N., & McGuffin, P. (2004).
Conduct problems in children and adolescents: A twin study.
Archives of General Psychiatry, 61, 489–496.
Seiffge-Krenke, I. J., Shulman, S., & Kiessinger, N. (2001).
Adolescent precursors of romantic relationships in young
adulthood. Journal of Social and Personal Relationships, 18,
327–346.
Shulman, S., Walsh, S. D., Weisman, O., & Schelyer, M. (2009).
Romantic contexts, sexual behavior, and depressive symptoms in
adolescent males and females. Sex Roles, 61, 850–863.
Slutske, W. S., Heath, A. C., Dinwiddie, S. H., Madden, P. A. F.,
Bucholz, K. K., Dunne, M. P., et al. (1997). Modeling genetic
and environmental influences in the etiology of conduct disorder:
A study of 2, 682 adult twin pairs. Journal of Abnormal
Psychology, 106, 266–279.
Spitz, E., Moutier, R., Reed, T., Busnel, M. C., Marchaland, C.,
Roubertoux, P. L., et al. (1996). Comparative diagnoses of twin
zygosity by SSLP variant analysis, questionnaire, and dermatoglyphic analysis. Behavior Genetics, 26, 55–63.
Spriggs, A. L., & Halpern, C. T. (2008). Timing of sexual
debut and initiation of postsecondary education by early
adulthood. Perspectives on Sexual and Reproductive Health,
40, 152–161.
Stepp, L. S. (2007). Unhooked: How young women pursue sex, delay
love and lose at both. New York: Riverhead Books.
Udry, J. R. (2003). The National Longitudinal Study of Adolescent
Health (Add Health), Waves I & II, 1994–1996; Wave III,
2001–2002 [machine-readable data file and documentation].
Chapel Hill, NC: Carolina Population Center, University of
North Carolina at Chapel Hill.
Udry, J. R., & Cliquet, R. L. (1982). A cross-cultural examination of
the relationship between ages at menarche, marriage, and first
birth. Demography, 19, 53–63.

123

838
Underwood, M. K., & Rosen, L. H. (2009). Gender, peer relations,
and challenges for girlfriends and boyfriends coming together in
adolescence. Psychology of Women Quarterly, 33, 16–20.
Verweij, K. J. H., Zietsch, B. P., Bailey, J. M., & Martin, N. G.
(2009). Shared aetiology of risky sexual behavior and adolescent
misconduct: Genetic and environmental influences. Genes,
Brain, and Behavior, 8, 107–113.
Woodward, L., & Fergusson, D. (1999). Early conduct problems and
later risk of teenage pregnancy in girls. Development and
Psychopathology, 11, 127–141.
Wyatt, G., Durvasula, R. S., Guthrie, D., Lefranc, E., & Forge, N.
(1999). Correlates of first intercourse among women in Jamaica.
Archives of Sexual Behavior, 28, 139–157.
Young, S. E., Smolen, A., Corley, R. P., Krauter, K. S., DeFries, J. C.,
Crowley, T. C., et al. (2002). Dopamine transporter polymorphism is associated with childhood externalizing behavior.
American Journal of Medical Genetics (Neuropsychiatric
Genetics), 114, 144–149.

123

J Youth Adolescence (2011) 40:825–838

Author Biographies
K. Paige Harden, Ph.D. is an Assistant Professor in the Department
of Psychology and a Faculty Research Associate of the Population
Research Center at the University of Texas at Austin. She received
her Ph.D. in Clinical Psychology from the University of Virginia. Her
research focuses on the interplay of genes and environment in the
development of adolescent psychopathology.
Jane Mendle, Ph.D. is an Assistant Professor in the Department of
Psychology at the University of Oregon. She received her Ph.D. in
clinical psychology from the University of Virginia. Her research
interests include how early childhood experiences relate to pubertal
development, as well as how individual differences at puberty predict
adolescent adjustment.

