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Longitudinal linkages between intentional exposure to x-rated material and sexually aggressive behavior were examined among
youth 10–15 year olds surveyed nationally in the United States. At Wave 1 in 2006, participants (n5 1,588) were queried about
these exposures and outcomes in the preceding 12 months. Wave 2 data (n5 1,206) were collected approximately 12 months after
Wave 1 and Wave 3 data (n5 1,159) were collected approximately 24 months after Wave 1. Thus, data for this project represent a
36-month time frame. A marginal model with generalized estimating equations was used to represent the population-average odds
of sexually aggressive behavior over the 36 months as a function of exposure to x-rated material over the same time and to account
for clustering in the data within person over time. An average of 5% of youth reported perpetrating sexually aggressive behavior
and 23% of youth reported intentional exposure to x-rated material. After adjusting for other potentially influential proximal (i.e.,
sexual aggression victimization) and distal characteristics (e.g., substance use), we found that intentional exposure to violent
x-rated material over time predicted an almost 6-fold increase in the odds of self-reported sexually aggressive behavior (aOR: 5.8,
95% CI: 3.2, 10.5), whereas exposure to nonviolent x-rated material was not statistically significantly related (aOR: 1.7, 95%
CI: 0.94, 2.9). Associations were similar for boys and girls (boys nonviolent x-rated material aOR5 2.0, 95% CI: 0.8, 4.7; violent
x-rated material aOR5 6.5, 95% CI: 2.7, 15.3; girls nonviolent x-rated material aOR5 1.2, 95% CI: 0.5, 3.2; violet x-rated
material aOR5 6.1, 95% CI: 2.5, 14.8). Aggr. Behav. 37:1–18, 2011. r 2010 Wiley-Liss, Inc.
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INTRODUCTION

Sexual violence is a serious public health issue
with more than two million victims and associated
costs estimated at almost $200 billion in the United
States each year [Miller et al., 1996]. In addition to
societal costs, the impact on the individual can be
high, including increased rates of post traumatic
stress disorder [Cortina and Kubiak, 2006], physical
health problems [Conoscenti and McNally, 2006],
and suicidal threats and attempts [McFarlane et al.,
2005]. Although no nationwide estimates for perpe-
trators of sexual violence exist [Abbey, 2005], and
state estimates vary significantly [Miller et al., 1996],
results from crime reports in 12 states indicate that
sexually aggressive behaviors may emerge during
adolescence [Snyder, 2000].
The contribution of x-rated material and porno-

graphy to deviant sexual behavior, negative atti-
tudes towards women, and the acceptance of deviant

or aggressive sexual behavior among peers in
nonclinical and non-adjudicated adults has been
studied for decades. Most studies report that
sexually aggressive behavior and attitudes are
elevated for adults who report pornography con-
sumption [Carroll et al., 2008; Malamuth et al.,
2000; Vega and Malamuth, 2007; Williams et al.,
2009]. Violent pornography may be particularly
influential in affecting behavior compared to
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nonviolent pornography [Demaré et al., 1988;
Donnerstein and Linz, 1986; Linz et al., 1984].
Furthermore, men who are at ‘‘high risk’’ for
sexual aggression seem to be particularly affected
by frequent pornography consumption [Vega and
Malamuth, 2007].
Several theoretical perspectives have been put

forth to explain the relationship between pornogra-
phy exposure and sexual aggression: classical and
operant conditioning theories, excitation transfer
theory, and social learning theory being the most
prevalent [Seto et al., 2001]. Most of these theories
overlap conceptually and researchers typically
incorporate components from each when conceptua-
lizing and interpreting their research. Of particular
relevance to the current analyses is observational
social learning theory [Bandura, 1977]. This theory
suggests that human beings learn specific social
behaviors directly from observing others, imitating
them, and having their behavior then reinforced.
Violence in the form of interactive media may
provide the opportunity to observe violence, practice
it, and have it reinforced through repetition, reward,
and realism [Anderson et al., 2007]. From this
perspective, viewing pornography that portrays sex-
ual aggression as rewarding may increase an indivi-
dual’s own sexually aggressive behavior. It follows
that sexual aggression would be the result of violent,
but not necessarily nonviolent pornography exposure
[Allen et al., 1995].
Pornography exposure does not always result in

sexual aggression, and sexually aggressive indivi-
duals have not all been exposed to pornography. As
such, the etiology of sexual aggression perpetration
is thought to be the result of a confluence of factors.
Proximal are those that are directly related to sexual
aggression [Malamuth, 2003; Williams et al., 2009].
Pornography is considered to be a proximal factor,
as is sexual victimization—particularly for boys
[Casey and Lindhorst, 2009; Hickey et al., 2008;
Seto and Lalumière, 2010]. Distal factors are those
that may predispose a young person to behave in an
antisocial or aggressive manner more generally, and
therefore contribute to sexual aggression indirectly.
These include starting fights [de Bruijn et al., 2006;
Lacasse and Mendelson, 2007; Ozer et al., 2004],
bullying [de Bruijn et al., 2006], alcohol and drug use
[Borowsky et al., 1997; Lacasse and Mendelson,
2007; Maxwell et al., 2003], and anger [Krahe, 1998].
Witnessing family violence may model aggressive
behavior for children and adolescents. Exposure thus
affects one’s general disposition towards aggression,
thereby making it another possible distal factor for
sexual violence [Borowsky et al., 1997]. On the other

hand, academic achievement and connectedness with
adults are protective distal factors, buffering the
impact of one’s risk factors for violence and deviance
[Borowsky et al., 1997]. Together, distal and proximal
factors affect sexual aggression. In order to under-
stand the specific impact that pornography may have
for youth who perpetrate sexual aggression, both
distal and proximal factors must be taken into
account.

Exposure to Sexual Material in Adolescence

Adolescent sexual development is complex and
dynamic. As children get older, they gain a greater
sense of their sexual self [Ponton and Judice, 2004],
enhanced by an interplay of biological and social
changes as the individual matures through child-
hood into adolescence. Research links both the
stage of pubertal maturation and timing of puberty
to adolescent sexual activity [Crockett et al., 2003;
Halpern et al., 1993]. While puberty is often
thought to be the impetus of adolescent sexual
behavior, much of adolescents’ behavior is learned
from social, cultural, and contextual influences
[Katchadourian, 1990]. Because so much of one’s
sexual development occurs during adolescence,
some health professionals are particularly con-
cerned about the possible effect of pornography
consumption on deviant sexual development, such
as sexual callousness, during this developmental
period [Zillmann, 2000].
Recent studies suggest that exposure to sexual

material is common. Fifteen percent of 12–17 year
olds report looking at x-rated material either online or
through traditional mediums [Ybarra and Mitchell,
2005]. When unwanted exposure also is included,
42% of 12–17 year olds in one nationally representa-
tive survey report any exposure to x-rated material
online [Wolak et al., 2007], and 70% of 15–17 year old
Internet users in another nationally representative
survey reported accidentally viewing pornography
online ‘‘very’’ or ‘‘somewhat’’ often [Rideout, 2001].
Exposure to sexually explicit material has been

associated with risky sexual behavior. In a long-
itudinal study of adolescents from 14 public high
schools in the southeastern United States, Brown
and L’Engle report that sexual behavior, particu-
larly oral sex and vaginal sex, is more common
among youth reporting exposure to pornography
compared to unexposed youth [Brown and L’Engle,
2009]. Chandra et al. [2008] report that high levels of
sexual content in one’s media is associated with
significantly elevated odds of teen pregnancy over
time. Tolman et al. [2007] conducted a study of

2 Ybarra et al.

Aggr. Behav.



adolescents’ exposure to sexual stereotypical char-
acters on television. Girls who reported seeing
female characters who were sexually objectified
and male characters who were commitment-phobic
had lower scores of sexual agency compared to
nonexposed girls [Tolman et al., 2007]. Findings are
noted outside the United States as well. A long-
itudinal study conducted with Dutch adolescents
aged 13–20 years found that exposure to sexually
explicit Internet material stimulated sexual preoccu-
pancy (i.e., a strong cognitive engagement in sexual
issues, sometimes to the exclusion of other thoughts)
[Peter and Valkenburg, 2008]. This path was
fully mediated by subjective sexual arousal for
the material and this effect of exposure to sexual
material on subjective arousal did not differ between
male and female adolescents.

Technology and Sex

Use of the internet has exploded among youth,
with estimates suggesting that more than nine in ten
adolescents are now online [Lenhart et al., 2010].
Unfettered access to the internet may lead to an
overall increase in the numbers of youth seeking out
pornographic material [Bross, 2005; Paul and
Bryant, 2005]. Data collected in 2000, however,
suggest that adolescents’ intentional exposure to
pornography was equally likely to be from movies
and magazines than from the internet [Ybarra and
Mitchell, 2005]. While the report of both intentional
and unintentional exposure to pornography online
increased from 2000 to 2005 [Wolak et al., 2007], it is
unclear whether the internet has become the most
common source of intentional pornography expo-
sure among adolescents. Understanding where
youth are accessing x-rated material is integral,
however, for effectively targeting prevention and
intervention activities aimed at reducing adolescents’
exposure.

Gaps in the Literature

Research with adults suggests that exposure to
x-rated material may be related to the perpetration
of sexual aggression [Carroll et al., 2008; Malamuth
et al., 2000; Vega and Malamuth, 2007; Williams
et al., 2009]. Data also suggest that exposure to
sexual material in adolescence may affect sexual
behavior and attitudes [Brown and L’Engle, 2009;
Chandra et al., 2008; Tolman et al., 2007]. Given
that the majority of the nonclinical, nonadjudicated
research has been based upon small samples
of university psychology students [e.g., Carroll
et al., 2008; Vega and Malamuth, 2007; Williams

et al., 2009], less is known about the more general
population of young people, particularly those who
are not yet of college age. Additionally, examina-
tions of x-rated material and sexual aggression
perpetration in adolescence have not yet been
reported. To begin addressing identified gaps in
our understanding of pornography exposure and the
etiology of sexual aggression, we will examine the
following questions: (1) do youth exposed to x-rated
material have elevated odds of perpetrating sexually
aggressive behavior compared to those not exposed
to pornography; (2) is a possible association
retained after other influential factors noted in
the literature are taken into account?; (3) are
characteristics of the x-rated material—specifically
violent versus non-violent content, and the
medium through which the material is consumed—
important in understanding a possible association?;
(4) is the possible association different for boys and
girls?

METHODS

The Growing up with Media Survey examines the
longitudinal linkages between the exposure to
violence in media and expression of violent beha-
viors. Wave 1 (baseline) data were collected from
1,588 households with youth 10–15 years old that
were recruited between August and September,
2006. Wave 2 data were collected between November
2007–January 10, 2008 (n5 1,206) and Wave 3 data
between August and November 2008 (n5 1,159).
The protocol was reviewed and approved by the
Centers for Disease Control and Prevention (CDC)
Human Subjects Review Board. The surveys were
administered by Harris Interactive.

Survey Respondents

Based upon survey design, about half (51%) of
youth participants were female with an average age
of 12.6 years (range: 9–16) at Wave 1 (weighted
data; baseline). Seventy-one percent of youth
respondents were White, 14% Black, 9% mixed
race, and 7% all other races. Eighteen percent
reported Hispanic ethnicity. Consistent with other
nationally representative surveys of internet-using
youth [Finkelhor et al., 2000; Lenhart et al., 2005;
USC Annenberg School Center for the Digital
Future, 2004; Wolak et al., 2006], households in
the current survey were slightly more likely to report
a post-graduate college degree (e.g., PhD, MD) and
a household income of $75,000 or more than the
average US household, and less likely to report
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Hispanic ethnicity. Respondents to the survey were
similar to US households with internet access and
children between the ages of 10 and 15 years.
Differential drop out by biological sex across Waves
was not observed (49% male at Wave 1, 50% male
at Wave 2, 49% male at Wave 3: Design-based F
(1.9, 3037)5 0.32; P5 .71). A table with detailed
demographic characteristics of the sample is avail-
able upon request.

Data Source Sampling Method

Adult respondents were randomly identified
members of the Harris Poll Online (HPOL), which
includes over 4 million members [Harris Interactive,
2006]. When adult HPOL members clicked on the
survey invitation email, they were sent to a secure
website where they completed an eligibility ques-
tionnaire. They were asked to provide demographic
information about all the children living in their
household. Youth were randomly identified from
the list of eligible children provided by the adult,
with stratification goals based upon sex and age.
Four strata were created: 10–12 year old boys, 10–12
year old girls, 13–15 year old boys, and 13–15 year
old girls.
Caregiver respondents were required to be the

adult living in the household who was equally or
most knowledgeable about the youth’s media use
and read English. Youth respondents were required
to be 10–15 years old,1 read English, and have used
the internet in the last 6 months. This resulted in a
broad range of internet use and exposure.
After eligibility was confirmed and consent

obtained from the adults, adults completed a
5-min online survey. They then passed the survey
to the youth who provided assent and completed
the, on average, 21-min online survey. Youth were
encouraged to return to the survey later if they
were not in a separate space where their responses
could be kept private from others. Youth received a
$15 gift certificate and caregivers $10 for their
participation.

External and Internal Validity of the Sample

Random Digit Dialing (RDD) response rates
typically appear higher than online response rates
because it is impossible for online surveys to
determine whether the email has reached the
intended recipient’s inbox (as opposed to being
filtered out by spam filters), and individuals who
have not ‘‘picked up’’ their email. The response rate
for this online survey was calculated as the number
of individuals who started the survey divided by the
number of email invitations sent less any email
invitations that were returned as undeliverable. The
Wave 1 (baseline) survey response rate, 26%,
was within the expected range of well-conducted
online surveys. To maximize response rate, respon-
dents were invited to take part in the 24-month
follow-up survey irrespective of their participation
at 12-month follow-up. Follow-up response rates
were 76 and 73%, respectively. Typical efforts to
maximize the response rate were taken, including
controlling the sample so that email invitations were
sent out in Waves (as opposed to all at once) and
reminder emails were sent to nonresponders.

Measures

The survey instrument went through common
development techniques including a review of the
literature for existing measures, development of
items for new measures that were then reviewed by
experts in the field, and a pilot study of 100 recruited
households. All measures refer to the previous 12
months unless otherwise indicated.

Perpetration of Sexual Aggression

Measurement of perpetration of sexual aggression
included in-person sexual assaults and technology-
based sexual harassment and/or solicitation. Due to
their low endorsement rate, a dichotomous indicator
was created collapsing both types of perpetration to
reflect youth who reported ever engaging in either
behavior in the last year versus never.

In-person sexual assault. A review of the
literature failed to yield any measure of youth-
perpetrated sexual aggression that was developmen-
tally appropriate for the age range of youth in the
survey (10–15 years). For example, the language
used in the Adolescent Health National Long-
itudinal Survey of Adolescents was: ‘‘Did you ever
physically force someone to have sexual intercourse
against their will?’’ [Udry, 1996]. Particularly the
phrase ‘‘sexual intercourse’’ was considered unlikely
to be meaningful for children. As such, a measure

1In 12-month and Wave 3 (24-month follow-up), respondents were

asked their year of birth and birthday to confirm their identity. As

part of this process, 18 youth were identified to be 9 years of age, and

12 youth to be 16 years of age at Wave 1 (baseline). They are retained

in the sample because adults were asked to report the age of their

children during the eligibility screen before they knew the eligibility

criteria for the study. There was no reason therefore that they would

purposefully report a different age; rather we posit that they were

rounding up or down for other reasons (e.g., forgetfulness, proximal

birthday, etc.). Findings are similar with and without the inclusion of

these 18 youth in the analytical sample.
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was created to describe sexual aggression, using
terms that would be understandable to those as
young as 10 years of age. Specifically, youth were
asked how many times they had ‘‘kissed, touched, or
done anything sexual with another person when that
person did not want you to do so.’’ Response
categories included everyday/almost every day, once
or twice a week, once or twice a month, a few times a
year, less than a few times a year, and never.

Technology-based sexual harassment/solici-
tation. Youth were asked questions about the
perpetration of sexually harassing and solicitous
behavior online and over cell phone text messaging.
To replicate the Youth Internet Safety Surveys
(YISS) [Finkelhor et al., 2000; Wolak et al., 2006],
three behaviors were queried: (a) Tried to get
someone else to talk about sex online when they
did not want to do so; (b) Asked anyone online for
sexual information about themselves when that
person did not want to tell me—really personal
questions, like what his or her body looks like, or
sexual things he or she has done; or (c) Asked
anyone to do something sexual online when the
other person did not want to do so. Two additional
questions based upon the YISS questions were
developed about messages youth sent using text
messaging: (a) Sent a text message that was sexual in
any way when that person did not want to receive it;
and (b) Sent a picture text message that was sexual
in any way when that person did not want to receive
it. Response categories included everyday/almost
every day, once or twice a week, once or twice a
month, a few times a year, less than a few times a
year, and never. Strong inter-correlation among the
five items was observed (Cronbach’s a Wave 1
(baseline)5 0.87; Wave 2 (12-month follow-up)5

0.95; Wave 3 (24-month follow-up)5 0.85).

Intentional Exposure to X-rated Material

Because of the potentially ambiguous meanings of
‘‘sexual material’’ or ‘‘pornography’’, ‘‘x-rated
material’’ was the chosen definition for the exposure
variable. Youth were asked about exposure to
x-rated material in three different mediums: (a)
Have you watched an x-rated movie at a friend’s
house, your house, or in the theatre where the main
topic was sex?; (b) Have you looked at an x-rated
magazine, like Playboy, on purpose where you knew
that the main topic was sex?; and (c) Have you gone
to or seen an x-rated or ‘‘adult’’ website where the
main topic is sex? Positive responses to these items
were followed up with questions asked about
exposure to violent x-rated material specific to the

medium reported: (a) Have you seen a movie that
showed a person being physically hurt by another
person while they were doing something sexual?; (b)
Have you ever looked at a magazine that showed a
person being physically hurt by another person
while they were doing something sexual?; and (c)
When you have gone to or seen an x-rated or adult
website, have you ever seen a person being
physically hurt by another person while they were
doing something sexual?2 All responses were cap-
tured on a dichotomous (yes/no) scale.

Potentially Influential Characteristics

It is possible that an observed association between
x-rated material and sexually aggressive behaviour
among young people is a spurious relationship
driven by some underlying characteristic related to
both the variables. For example, perhaps an
individual with a higher propensity to respond to
stimuli with anger is both more likely to act
aggressively toward people and to consume violent
media, including x-rated material. It is possible that
one’s propensity to respond to stimuli in a specific
way rather than the exposure to x-rated material
that is driving the behaviour in this case. To control
for possible third-variable influences on the
observed association between x-rated material and
sexual aggression, we include in the analyses
characteristics established in the literature as being
related to sexual aggression [de Bruijn et al.,
2006; Krahe, 1998; Lacasse and Mendelson, 2007;
Maxwell et al., 2003; Ozer et al., 2004].

Proximal Characteristics Other than X-rated
Material

Sexual victimization is a noted proximal risk
factor for sexual aggression among boys [Casey
and Lindhorst, 2009; Hickey et al., 2008; Seto and
Lalumière, 2010]. In this study, victims of sexual
harassment/solicitation online and via text messa-
ging were identified using the three items referenced
in the above section [Finkelhor et al., 2000; Wolak
et al., 2006], reworded to refer to victimization (e.g.,
have you ever been asked to talk about sex online
when you did not want to) online as well as via text
messaging.

2Although this definition of violent x-rated material includes some of

what has been typically been included within the definition of

sexually violent pornography, it excludes some content such as

x-rated material that involves coercion but not physical injury (e.g.,

to get a person to engage in sexual behaviors against their will

without injury being depicted).
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Distal Characteristics

One’s propensity to respond to stimuli with anger
was measured using the 10-item State-Trait Anger
Expression Inventory (STAXI-CA) T-Anger scale
(Cronbach’s a Wave 1 (baseline)5 0.85; Wave 2
(12-month follow up): 0.88; Wave 3 (24-month
follow-up) 0.87; [Forgays et al., 1997; Spielberger
et al., 2004]. Response options were captured on a
3-point Likert scale (1 [hardly ever true], 2 [some-
times true], 3 [often true]).
Offline generalized aggressive behavior was as-

sessed using a factor score of six different behaviors
[Centers for Disease Control and Prevention, 2005]:
(a) Shoved, or pushed, or hit or slapped another
person of your age, (b) Threatened to hurt a teacher,
(c) Been in a fight in which someone including
yourself was hit, (d) Gotten into a fight where a
group of your friends were against another group of
people, (e) Excluded someone from your group, and
(f) Spread a rumor about someone. Factors were
estimated using iterative principal components
analysis [StataCorp, 2009]. Eigenvalues for each
Wave were above 1 (Wave 15 2.36; Wave 25 2.57;
Wave 35 2.40). Responses were captured on a
6-point Likert scale ranging from 1 (every day/
almost every day) to 6 (never). Items were reverse
coded such that higher factor scores indicated
greater levels of aggressive behavior.
Witnessing family violence was indicated using a

modified question from the Juvenile Victimization
Questionnaire (JVQ): ever, in real life, have you
‘‘seen one of your parents get hit, slapped, punched,
or beat up by your other parent, or their boyfriend
or girlfriend?’’ [Finkelhor et al., 2005]. Responses
were captured on a dichotomous (yes/no) scale.
Youth provided estimates of academic achieve-

ment (i.e., ‘‘Mostly A’s, Mostly D and F’s’’).
Connectedness to parents or caregivers was reflected
in the youth’s rated emotional closeness with their
caregiver. This measure is a composite score derived
from three items from the Youth Internet Safety
Survey, each measured on a 5-point Likert scale
[Finkelhor et al., 2000]: (a) How well would you say
you and this person get along?; (b) Do you feel that
your caregiver trusts you?; and (c) If you were in
trouble or were sad would you discuss it with this
person? (Cronbach’s a Wave 1 (baseline)5 0.62;
Wave 2 (12-month follow up)5 0.66; 24-month
follow up5 0.70). Alcohol and drug use was
assessed via dichotomous (yes/no) response items
based upon those in the Youth Risk Behavior
Survey [Centers for Disease Control and Prevention,
2006] measuring use of four substances (alcohol,

marijuana, inhalants, ‘‘all other drugs’’). This was
converted to a factor score using iterative principal
components (Eigenvalues for Wave 15 1.83; Wave
25 1.60; Wave 35 1.48).
Youth reported their media use online and via cell

phones. Use was captured for the amount of use in a
typical week (0 days to 7 days) and intensity of use
on a typical day (0min to more than 3 hr). Four
indicators of average daily and weekly use of the
Internet and cell phones were factor analyzed and
reduced to a factor score (Eigenvalues for Wave
15 1.88; Wave 25 1.72; Wave 35 1.65). Finally,
youth reported their race and ethnicity, while
caregivers reported youths’ sex and age.

Statistical Analyses

Data were weighted statistically to reflect the
population of adults with children aged 10–15 years
in the US according to adult age, sex, race/ethnicity,
region, education, household income, and child age
and sex [Bureau of Labor Statistics and the Bureau
of the Census, 2001]. Next, survey sampling weights
were applied to adjust for adult respondents’ self-
selection into the internet-using population and the
Harris Poll OnLine [Berrens et al., 2003, 2004;
Schonau et al., 2004; Terhanian et al., 2001]. HPOL
data are consistently comparable to data that have
been obtained from random telephone samples of
general populations after sampling and weighting
are applied [Berrens et al., 2003, 2004; Schonau
et al., 2004; Terhanian et al., 2001]. Third, missing
data and ‘‘refused’’ responses were imputed using
best-set regression [StataCorp, 2009], which imputes
data based on the best available subset of specified
predictors. To determine the best subset, all different
subsets of the specified predictors are used in
separate regression analyses to predict the outcome
variable, or the variable being imputed; the best, i.e.,
most predictive, subset of predictors, is then used to
impute the missing values of the variable being
imputed. To reduce the likelihood of imputing
variables for truly nonresponsive youth, participants
were required to have valid data for at least 85% of
the survey questions asked of all youth. Eleven
respondents did not meet this criterion and were
dropped from the Wave 1 (baseline) sample; 17 were
dropped in the 12-month follow-up and 10 from the
Wave 3 (24-month follow-up) samples. Participants
excluded from a Wave because of missing data were
not necessarily excluded from subsequent waves.
Thus, 3,915 observations from 1,583 respondents
are included.
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At the end of the survey, participants were asked
whether they completed the survey in a room where
they were alone or with other people in the room.
They also were asked to rate on a 5-point Likert
scale how much they agreed or disagreed with the
following statement: I answered the questions in this
survey honestly. An indicator of those who some-
what or strongly disagreed (on average, 3.3% across
the three Waves) versus all others, as well as an
indicator of whether the youth was alone (on
average, 41.9% across the three Waves) versus not
when completing the survey, were included in all
multivariable analyses irrespective of statistical
significance.
Percentages reported in the text and tables are

weighted using the methodology described above;
numbers reflect the actual sample composition
[StataCorp, 2009].
A marginal model with generalized estimating

equations (GEE) was used to represent the popula-
tion-average odds of sexually aggressive behavior as
a function of exposure to x-rated material over the
36-month period and to account for clustering in the
data within person over time. The resulting odds
ratios reflect the relative odds of reporting sexually
aggressive behavior on average over time given the
average change in exposure to sexual material over
time. Marginal models treat time as a within-units
(i.e., person) factor and cluster on the individual.
The models were estimated assuming an unstruc-
tured correlation matrix with robust standard
errors.
The following testing approach was used to

examine the study questions: (1), variables for
x-rated material were entered into the model, along
with the process variables indicating Wave of the
study, self-reported dishonesty and not being alone
when completing the survey; (2) the proximal
variable of sexual aggression victimization was
entered into the model; (3) the distal variables of
generalized aggression (e.g., propensity to respond
to stimuli with anger) were entered into the model
(4) the distal psychosocial indicators (e.g., substance
use and poor academic performance) were entered;
and (5) the more distal variables, demographic
characteristics, and technology use factors, were
entered into the model. The resulting odds ratios
reflected the association between x-rated material
and sexually aggressive behavior holding all these
other factors equal.
Next, the above process was followed in a

subsequent GEE analysis in order to determine
whether the type of x-rated material (i.e., violent or
non-violent) affect a possible association with

sexually aggressive behavior. All analyses also were
stratified by biological sex to investigate differences
in associations.

RESULTS

Prevalence Rates of Sexually Aggressive
Behavior and X-rated Material Consumption

Four percent of youth reported sexually aggressive
behavior in the past 12 months at Wave 1 and Wave
2 each, and 6% at Wave 3. As shown in Table I,
almost all characteristics examined were significantly
related to sexually aggressive behavior at the
bi-variate level. Of particular note, youth reporting
being frequent victims of sexual violence online or
via text messaging were 32 times more likely to
report sexually aggressive behavior compared to
nonvictims (95%: CI: 18.5, 55.2; Po.001). Exposure
to violence in the family among caregivers was also
strongly related to the report of sexually aggressive
behavior (OR5 4.2, 95% CI: 2.3, 7.5; Po.001).
Nineteen percent of youth reported exposure to

x-rated material in the past 12 months at Wave 1,
27% at Wave 2, and 22% at Wave 3. By mode, 14%
reported exposure to x-rated movies, 12% to
x-rated magazines, and 11% to x-rated websites.
Fewer than 5% reported exposure to violent x-rated
material in any wave. On average, violent x-rated
material was accessed in magazines by 1% of youth,
online by 1% of youth, and in movies by 3% of
youth. Personal characteristics based upon the
report of intentional exposure to x-rated material
across Waves are reported in Table II.

Associations Between X-rated Material and
Sexual Aggression

Youth who reported exposure to x-rated material
were 6.5 times (95% CI: 4.0, 10.6) more likely
to report sexually aggressive behavior over the
36-months (Table III).

Associations above and beyond other influ-
ential factors. Controlling for sexual aggression
victimization (online and via text messaging), the
longitudinal relationship between x-rated material
exposure and sexual aggression was greatly attenu-
ated (aOR5 3.5, 9% CI: 2.2, 5.5). When the
association was further adjusted for the distal
factors of aggression (i.e., relational and physical
bullying perpetration, getting into fights, responding
to stimuli with anger, exposure to spousal abuse
in the home) and psychosocial indicators (i.e., drug
use, poor academic performance, poor emotional
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TABLE I. A Comparison of Personal Characteristics of Perpetrators and Nonperpetrators of Sexual Aggression

Wave 1 Wave 2 (12-month follow-up) Wave 3 (24-month follow-up) Statistical comparison

No sexually

aggressive

behavior

Sexually

aggressive

behavior

No sexually

aggressive

behavior

Sexually

aggressive

behavior

No sexually

aggressive

behavior

Sexually

aggressive

behavior
Population average

odds of sexually

aggressive behavior

vs. not (Odds Ratio)

96% (1,510) 4% (67) 96% (1,138) 4% (51) 94% (1,091) 6% (58)

Youth characteristics % (n) % (n) % (n) % (n) % (n) % (n)

Sexual violence victimization (online)

None 87% (1316) 28% (23) 85% (975) 25% (19) 81% (875) 29% (19) 1.0 (ref)

Sometimes 11% (163) 29% (22) 11% (125) 39% (13) 15% (175) 36% (18) 8.4���

Monthly or more often 2% (31) 43% (22) 4% (38) 35% (19) 4% (41) 35% (21) 31.9���

Indicators of aggression

Propensity to respond to stimuli with angera 18.5 (0.16) 21.5 (0.83) 18.7 (0.20) 20.9 (0.91) 18.6 (0.19) 21.6 (0.89) 1.1���

Generalized aggressive behaviorb �0.092 (0.022) 1.7 (0.34) �0.078 (0.030) 1.4 (0.35) �0.049 (0.033) 1.4 (0.22) 2.4���

Psychosocial challenge

Poor academic achievementc 9% (141) 12% (9) 12% (127) 26% (16) 10% (108) 23% (14) 1.9�

Family challenge

Emotional connectedness with caregiverd 5.4 (0.070) 7.1 (0.39) 5.5 (0.086) 6.9 (0.41) 5.6 (0.094) 7.1 (0.43) 1.3���

Exposure to spousal violence in the family 9% (126) 25% (17) 3% (34) 10% (7) 4% (37) 24% (12) 4.2���

Substance usee �0.035 (0.026) 1.5 (0.51) 0.0052 (0.038) 0.74 (0.24) �0.022 (0.036) 0.79 (0.20) 1.6���

Demographic characteristics

Male 49% (761) 42% (31) 50% (567) 55% (33) 49% (550) 52% (31) 0.98

Agef 12.5 (0.048) 13.2 (0.18) 13.7 (0.054) 14.2 (0.22) 14.5 (0.056) 14.9 (0.19) 1.2��

Race

White 71% (1108) 70% (47) 74% (864) 79% (36) 73% (817) 62% (38) 1.0 (ref)

Black 14% (202) 10% (11) 12% (132) 13% (8) 13% (134) 17% (11) 1.0

Mixed 8% (108) 13% (5) 8% (76) 4% (4) 8% (79) 13% (5) 1.6

All other 7% (92) 7% (4) 6% (66) 5% (3) 6% (61) 7% (4) 1.2

Hispanic ethnicity 18% (198) 23% (8) 17% (137) 17% (7) 16% (126) 28% (11) 1.6

Media useg �0.058 (0.029) 0.75 (0.17) �0.013 (0.035) 0.27 (0.22) �0.031 (0.036) 0.41 (0.13) 1.8���

All characteristics were tested for statistically significant differences by sexually aggressive behavior across Waves. There were not statistically significantly differences for any characteristic
when comparing either Wave 2 or Wave 3 to Wave 1.WaveWave. ref, reference group.
aState-Trait Anger Expression Inventory (STAXI-CA) T-Anger scale. Potential range was: 10–30 with higher score reflecting a greater propensity to react to stimuli with anger.
bFactor score. Potential range was: �9.2 to 0.64. Higher scores reflected more aggressive behaviors.
cDichotomous measure comparing youth reporting ‘‘mostly C’s’’ and lower versus all else.
dPotential range was: 3–14 with higher scores reflecting more negative ratings by child of relationship with parent or guardian.
eFactor score. Potential range was: �0.38 to 7.7. A higher score reflected more substance using.
fAge ranged from 9 to 18 years.
gFactor score. Potential range was: �1.5 to 2.7. A higher score reflected more media use.
�Pr.05; ��Pr.01; ���Pr.001.
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TABLE II. Characteristics of Youth Based Upon Exposure to No, Nonviolent, or Violent X-rated Material in the Previous Year

Wave 1 Wave 2 (12-month follow-up) Wave 3 (Wave 3 (24-month follow-up))

No

exposure to

x-rated

material

Exposure to

nonviolent

x-rated

material

Exposure

to violent

x-rated

material

No

exposure to

x-rated

material

Exposure to

nonviolent

x-rated

material

Exposure

to violent

x-rated

material

No

exposure to

x-rated

material

Exposure to

nonviolent

x-rated

material

Exposure

to violent

x-rated

material

81% (1,276) 14% (227) 5% (74) 73% (864) 24% (282) 3% (43) 78% (882) 18% (219) 4% (48)

Youth characteristics % (n) % (n) % (n) % (n) % (n) % (n) % (n) % (n) % (n)

Sexual violence victimization (online)

None 89% (1,140) 72% (166) 39% (33) 89% (776) 68% (194) 44% (24) 84% (733) 60% (139) 51% (22)

Sometimes 9% (116) 19% (45) 31% (24) 8% (69) 22% (62) 21% (7) 13% (118) 30% (64) 15% (11)

Monthly or more often 2% (20) 9% (16) 30% (17) 3% (19) 10% (26) 36% (12) 3% (31) 10% (16) 33% (15)

Indicators of aggression

Propensity to respond to stimuli with angera 18.4 (0.18) 19.3 (0.38) 20.0 (0.75) 18.3 (0.21) 19.9 (0.44) 21.2 (0.99) 18.5 (0.20) 19.7 (0.52) 20.5 (0.87)

Generalized aggressive behaviorb �0.14 (0.023) 0.21 (0.066) 1.4 (0.34) �0.14 (0.034) 0.20 (0.074) 1.2 (0.31) �0.080 (0.037) 0.27 (0.081) 1.1 (0.29)

Psychosocial challenge

Poor academic achievementc 9% (108) 11% (30) 15% (12) 10% (72) 21% (60) 26% (11) 8% (66) 22% (44) 27% (12)

Family challenge

Emotional connectedness with caregiverd 5.3 (0.076) 5.9 (0.17) 6.7 (0.45) 5.4 (0.093) 6.1 (0.19) 7.0 (0.44) 5.5 (0.10) 6.2 (0.24) 6.6 (0.42)

Exposure to spousal violence in the family 8% (99) 12% (21) 31% (23) 3% (19) 4% (15) 13% (7) 5% (31) 6% (10) 20% (8)

Substance usee �0.085 (0.027) 0.37 (0.15) 1.01 (0.33) �0.16 (0.029) 0.51 (0.12) 0.93 (0.26) �0.14 (0.036) 0.57 (0.097) 0.61 (0.23)

Demographic characteristics

Male 46% (591) 67% (160) 50% (41) 44% (384) 65% (191) 62% (25) 43% (388) 70% (157) 78% (36)

Agef 12.4 (0.052) 13.2 (0.12) 13.3 (0.18) 13.5 (0.061) 14.4 (0.10) 13.8 (0.26) 14.3 (0.063) 15.3 (0.10) 14.8 (0.26)

Race

White 72% (939) 70% (169) 66% (47) 74% (659) 74% (213) 68% (28) 72% (658) 77% (167) 55% (30)

Black 13% (167) 19% (34) 10% (12) 12% (99) 14% (34) 11% (7) 13% (104) 16% (33) 16% (8)

Mixed 8% (91) 9% (15) 11% (7) 7% (53) 9% (24) 4% (3) 9% (65) 6% (13) 14% (6)

All other 7% (79) 2% (9) 14% (8) 7% (53) 3% (11) 17% (5) 6% (55) 2% (6) 16% (4)

Hispanic ethnicity 17% (163) 19% (28) 35% (15) 16% (101) 19% (36) 21% (7) 15% (100) 24% (31) 20% (6)

Media use (mean: SE)g �0.98 (0.032) 0.25 (0.083) 0.43 (0.16) �0.086 (0.038) 0.22 (0.081) 0.29 (0.18) �0.062 (0.039) 0.24 (0.079) �0.083 (0.15)

aState-Trait Anger Expression Inventory (STAXI-CA) T-Anger scale. Potential range was: 10–30 with higher score reflecting a greater propensity to react to stimuli with anger.
bFactor score. Potential range was: �9.2 to 0.64. Higher scores reflected more aggressive behaviors.
cDichotomous measure comparing youth reporting ‘‘mostly C’s’’ and lower versus all else.
dPotential range was: 3–14 with higher scores reflecting more negative ratings by child of relationship with parent or guardian.
eFactor score. Potential range was: �0.38 to 7.7. A higher score reflected more substance using.
fAge ranged from 9 to 18 years.
gFactor score. Potential range was: �1.5 to 2.7. A higher score reflected more media use.
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TABLE III. Summary of Step-wise Population Averaged Logistic Regression Analysis for Variables Predicting Sexually Aggressive

Behavior—Any X-rated Material Exposure (Observations5 3,915; N5 1,577)

Variable B Semi-robust SE Odds ratio 95% CI for OR

Step 1

Any exposure to x-rated material 1.9 0.25 6.5��� 4.0–10.6

Time

Wave 1 (baseline) 1.0 (ref)

Wave 2 (12-month follow-up) �0.23 0.27 0.79 0.47–1.3

Wave 3 (24-month follow-up) 0.20 0.26 1.2 0.73–2.0

Process variables

Self-reported dishonesty in answering questions 0.62 0.35 1.9 0.93–3.7

Having someone in the room while doing the survey �0.20 0.26 0.82 0.49–1.4

Step 2

Any exposure to x-rated material 1.3 0.23 3.5��� 2.2–5.5

Time

Wave 1 (baseline) 1.0 (ref)

Wave 2 (12-month follow-up) �0.30 0.29 0.74 0.42–1.3

Wave 3 (24-month follow-up) 0.051 0.27 1.1 0.63–1.8

Process variables

Self-reported dishonesty in answering questions 0.38 0.34 1.5 0.75–2.9

Having someone in the room while doing the survey �0.14 0.26 0.87 0.52–1.5

Sexual violence victimization (online)

None 1.0 (ref)

Sometimes 1.9 0.26 6.4��� 3.9–10.6

Monthly or more often 3.0 0.29 20.0��� 11.4–35.2

Step 3

Any exposure to x-rated material 1.1 0.24 2.9��� 1.8–4.7

Time

Wave 1 (baseline) 1.0 (ref)

Wave 2 (12-month follow-up) �0.27 0.32 0.77 0.41–1.4

Wave 3 (24-month follow-up) 0.068 0.28 1.1 0.61–1.9

Process variables

Self-reported dishonesty in answering questions �0.23 0.49 0.79 0.30–2.1

Having someone in the room while doing the survey �0.074 0.27 0.93 0.55–1.6

Sexual violence victimization (online)

None 1.0 (ref)

Sometimes 1.6 0.27 5.0��� 2.9–8.6

Monthly or more often 2.2 0.30 9.3��� 5.1–16.9

Indicator of aggression

Propensity to respond to stimuli with anger 0.058 0.030 1.1 1.0–1.1

Generalized aggressive behavior 0.53 0.087 1.7��� 1.4–2.0

Exposure to spousal violence in the family 0.42 0.38 1.5 0.72–3.2

Step 4

Any exposure to x-rated material 0.98 0.24 2.7��� 1.6–4.3

Time

Wave 1 (baseline) 1.0 (ref)

Wave 2 (12-month follow-up) �0.27 0.33 0.77 0.40–1.5

Wave 3 (24-month follow-up) 0.042 0.28 1.04 0.60–1.8

Process variables

Self-reported dishonesty in answering questions �0.15 0.50 0.86 0.32–2.3

Having someone in the room while doing the survey �0.046 0.27 0.96 0.57–1.6

Sexual violence victimization (online)

None 1.0 (ref)

Sometimes 1.6 0.28 4.9��� 2.8–8.4

Monthly or more often 2.2 0.30 8.8��� 4.9–15.7

Indicator of aggression

Propensity to respond to stimuli with anger 0.032 0.031 1.03 0.97–1.1

Generalized aggressive behavior 0.48 0.086 1.6��� 1.4–1.9

Psychosocial challenge

Poor academic achievement �0.077 0.31 0.93 0.51–1.7

Emotional connectedness with caregiver 0.13 0.054 1.1� 1.02–1.3

Exposure to spousal violence in the family 0.31 0.37 1.4 0.65–2.8

Substance use 0.15 0.091 1.2 0.98–1.4
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bond with caregiver, and victimization of sexual
aggression online and via text message), the relative
odds of reporting sexually aggressive perpet-
ration given exposure to x-rated material over the
36-months was attenuated further but the relation-
ship remained statistically significant (aOR5 2.7,
95% CI: 1.7, 4.3). The inclusion of demographic
characteristics and media use did little to the
observed association; after adjusting for all other
influential characteristics, youth reporting exposure
to x-rated material were twice as likely (aOR5 2.4,
95% CI: 1.5, 4.0) to report sexually aggres-
sive behavior in the past year over the 36-month
period.

Violence in x-rated material. Subsequent ana-
lyses were conducted to examine the relative
influence of violent versus nonviolent x-rated material
in explaining the odds of sexually aggressive
behavior (see Table IV). Youth reporting exposure
to nonviolent x-rated material were more than three
times as likely (OR5 3.7, 95% CI: 2.2, 6.3), and

youth reporting exposure to violent x-rated material
were 24 times as likely (OR5 24.6, 95% CI: 14.0,
41.3), to report sexually aggressive behavior com-
pared to youth reporting no exposure to x-rated
material in the past year. Results suggest that sexual
aggression victimization (online and via text messa-
ging), attenuated the relationships between non-
violent (aOR5 2.3, 95% CI: 1.4, 3.8) and violent
(aOR5 9.9, 95% CI: 5.6, 17.7) x-rated material
consumption with sexually aggressive behavior. The
inclusion of distal factors, specifically indications of
aggression and psychosocial challenges, in the
population average logistic regression model further
attenuated the observed association between non-
violent x-rated material and sexual aggression
(aOR5 1.9, 95% CI: 1.1, 3.3) but not for violent
x-rated material and sexual aggression (aOR5 6.0,
95% CI: 3.4, 10.7). Demographic characteristics did
little to change the observed associations. Among
otherwise similar youth, those reporting exposure to
violent x-rated material were on average 5.8 times as

TABLE III. Continued

Variable B Semi-robust SE Odds ratio 95% CI for OR

Step 5

Any exposure to x-rated material 0.88 0.26 2.4��� 1.5–4.0

Time

Wave 1 (baseline) 1.0 (ref)

Wave 2 (12-month follow-up) �0.28 0.34 0.75 0.39–1.5

Wave 3 (24-month follow-up) 0.0055 0.30 1.01 0.56–1.8

Process variables

Self-reported dishonesty in answering questions �0.14 0.47 0.87 0.35–2.2

Having someone in the room while doing the survey �0.063 0.26 0.94 0.56–1.6

Sexual violence victimization (online)

None 1.0 (ref)

Sometimes 1.6 0.28 4.9��� 2.8–8.4

Monthly or more often 2.2 0.31 9.0��� 4.9–16.3

Indicator of aggression

Propensity to respond to stimuli with anger 0.035 0.030 1.04 0.98–1.1

Generalized aggressive behavior 0.50 0.088 1.7��� 1.4–1.96

Psychosocial challenge

Poor academic achievement �0.15 0.31 0.86 0.47–1.6

Emotional connectedness with caregiver 0.13 0.054 1.1� 1.02–1.3

Exposure to spousal violence in the family 0.33 0.37 1.4 0.67–2.9

Substance use 0.15 0.090 1.2 0.97–1.4

Demographics

Male youth 0.38 0.26 1.5 0.87–2.4

Age 0.024 0.074 1.02 0.89–1.2

Race

White 1.0 (ref)

Black �0.12 0.36 0.89 0.44–1.8

Mixed 0.051 0.41 1.1 0.47–2.4

All other �0.59 0.54 0.56 0.19–1.6

Hispanic ethnicity 0.30 0.29 1.4 0.77–2.4

Media use 0.086 0.14 1.1 0.82–1.4

Wald w2(5)5 84.9 for Step 1; Wald w2(7)5 190.3 for Step 2 (P4w2 5 .000); Wald w2(10)5 216.5 for Step 3 (P4w2 5 .000); Wald w2(13)5 229.0
for Step 4 (P4w2 5 .000); Wald w2(20)5 271.9 for Step 5 (P4w2 5 .000). ref, reference group.
���Pr.001; ��Pr.01; �Pr.05.
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TABLE IV. Summary of Step-wise Population Averaged Logistic Regression Analysis for Variables Predicting Sexually Aggressive

Behavior—Violent X-rated Material Exposures (Observations5 3,915; N5 1,577)

Variable B Semi-robust SE Odds ratio 95% CI for OR

Step 1

Exposure to x-rated material

None 1.0 (ref)

Nonviolent x-rated material 1.3 0.28 3.6��� 2.1–6.3

Violent x-rated material 3.2 0.27 24.6��� 14.5–41.9

Time

Wave 1 (baseline) 1.0 (ref)

Wave 2 (12-month follow-up) �0.057 0.27 0.94 0.56–1.6

Wave 3 (24-month follow-up) 0.30 0.27 1.4 0.81–2.3

Process variables

Self-reported dishonesty in answering questions 0.40 0.33 1.5 0.78–2.8

Having someone in the room while doing the survey �0.28 0.26 0.76 0.45–1.3

Step 2

Exposure to x-rated material

None 1.0 (ref)

Nonviolent x-rated material 0.83 0.26 2.3��� 1.4–3.8

Violent x-rated material 2.3 0.29 9.9 ��� 5.6–17.7

Time

Wave 1 (baseline) 1.0 (ref)

Wave 2 (12-month follow-up) �0.13 0.30 0.87 0.49–1.6

Wave 3 (24-month follow-up) 0.18 0.27 1.2 0.71–2.0

Process variables

Self-reported dishonesty in answering questions 0.20 0.33 1.2 0.64–2.3

Having someone in the room while doing the survey �0.16 0.26 0.85 0.51–1.4

Sexual violence victimization (online)

None 1.0 (ref)

Sometimes 1.8 0.26 6.3��� 3.8–10.6

Monthly or more often 2.8 0.31 16.4��� 8.9–30.0

Step 3

Exposure to x-rated material

None 1.0 (ref)

Nonviolent x-rated material 0.75 0.27 2.1�� 1.2–3.6

Violent x-rated material 1.9 0.29 6.6��� 3.7–11.8

Time

Wave 1 (baseline) 1.0 (ref)

Wave 2 (12-month follow-up) �0.18 0.33 0.83 0.44–1.6

Wave 3 (24-month follow-up) 0.14 0.29 1.2 0.66–2.0

Process variables

Self-reported dishonesty in answering questions �0.49 0.46 0.61 0.25–1.5

Having someone in the room while doing the survey �0.10 0.27 0.91 0.54–1.5

Sexual violence victimization (online)

None 1.0 (ref)

Sometimes 1.6 0.28 5.1��� 3.0–8.8

Monthly or more often 2.2 0.32 8.6��� 4.6–16.2

Indicator of aggression

Propensity to respond to stimuli with anger 0.060 0.031 1.1 1.0–1.1

Generalized aggressive behavior 0.49 0.084 1.6��� 1.4–1.9

Exposure to spousal violence in the family 0.29 0.39 1.3 0.62–2.9

Step 4

Exposure to x-rated material

None 1.0 (ref)

Nonviolent x-rated material 0.64 0.28 1.9� 1.1–3.3

Violent x-rated material 1.8 0.30 6.0��� 3.4–10.7

Time

Wave 1 (baseline) 1.0 (ref)

Wave 2 (12-month follow-up) �0.18 0.33 0.84 0.44–1.6

Wave 3 (24-month follow-up) 0.12 0.29 1.1 0.64–2.0
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likely to report sexually aggressive behavior over
time (95% CI: 3.2, 10.5), whereas those reporting
exposure to nonviolent x-rated material statistically
similarly likely to youth reporting no exposure to x-
rated material to report sexually aggressive behavior
(aOR5 1.7, 95% CI: 0.94, 2.9).

Differences by medium. Three different med-
iums of x-rated material consumption were assessed
in three separate population averaged logistic regres-
sion models: internet, movies, and magazines. Among
otherwise similar youth, those reporting consump-
tion of x-rated materials online (nonviolent x-rated

TABLE IV. Continued

Variable B Semi-robust SE Odds ratio 95% CI for OR

Process variables

Self-reported dishonesty in answering questions �0.40 0.48 0.67 0.26–1.7

Having someone in the room while doing the survey �0.062 0.27 0.94 0.56–1.6

Sexual violence victimization (online)

None 1.0 (ref)

Sometimes 1.6 0.28 4.9��� 2.8–8.5

Monthly or more often 2.1 0.31 8.2��� 4.5–14.9

Indicator of aggression

Propensity to respond to stimuli with anger 0.033 0.031 1.03 0.97–1.1

Generalized aggressive behavior 0.44 0.083 1.6��� 1.3–1.8

Psychosocial challenge

Poor academic achievement �0.055 0.30 0.95 0.52–1.7

Emotional connectedness with caregiver 0.12 0.055 1.1� 1.01–1.3

Exposure to spousal violence in the family 0.20 0.38 1.2 0.58–2.6

Substance use 0.16 0.094 1.2 0.98–1.4

Step 5

Exposure to x-rated material

None 1.0 (ref)

Nonviolent x-rated material 0.51 0.29 1.7 0.94–2.9

Violent x-rated material 1.8 0.30 5.8��� 3.2–10.5

Time

Wave 1 (baseline) 1.0 (ref)

Wave 2 (12-month follow-up) �0.18 0.34 0.84 0.43–1.6

Wave 3 (24-month follow-up) 0.090 0.30 1.1 0.60–2.0

Process variables

Self-reported dishonesty in answering questions �0.32 0.42 0.72 0.32–1.6

Having someone in the room while doing the survey �0.059 0.26 0.94 0.57–1.6

Sexual violence victimization (online)

None 1.0 (ref)

Sometimes 1.6 0.28 4.8��� 2.7–8.3

Monthly or more often 2.1 0.31 8.1��� 4.4–14.9

Indicator of aggression

Propensity to respond to stimuli with anger 0.035 0.030 1.04 0.98–1.1

Generalized aggressive behavior 0.47 0.086 1.6��� 1.4–1.9

Psychosocial challenge

Poor academic achievement �0.094 0.30 0.91 0.51–1.6

Emotional connectedness with caregiver 0.12 0.054 1.1� 1.02–1.3

Exposure to spousal violence in the family 0.20 0.38 1.2 0.58–2.6

Substance use 0.15 0.093 1.2 0.97–1.4

Demographics

Male youth 0.37 0.26 1.4 0.87–2.4

Age 0.03 0.074 1.03 0.89–1.2

Race

White 1.0 (ref)

Black �0.068 0.36 0.93 0.47–1.9

Mixed 0.039 0.41 1.04 0.47–2.3

All other �0.98 0.60 0.37 0.11–1.2

Hispanic ethnicity 0.34 0.29 1.4 0.79–2.5

Media use 0.11 0.14 1.1 0.85–1.5

Wald w2(6)5 163.6 for Step 1; Wald w2(8)5 217.4 for Step 2 (P4w2 5 .000); Wald w2(11)5 225.4 for Step 3 (P4w2 5 .000); Wald w2(14)5 242.5
for Step 4 (P4w2 5 .000); Wald w2(21)5 288.1 for Step 5 (P4w2 5 .000). ref, reference group.
���Pr.001; ��Pr.01; �Pr.05.
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material aOR52.3, 95% CI: 1.2, 4.2; violent x-rated
material aOR5 8.4, 95% CI: 3.4, 20.9) were
significantly more likely to report sexually aggres-
sive behavior over time than youth reporting no
consumption of x-rated material online, even after
adjusting for other potentially influential character-
istics. Watching violent x-rated movies over the
36-month period were associated with significantly
elevated odds of sexually aggressive behavior
(aOR55.1, 95% CI: 2.6, 9.9) but nonviolent x-rated
material was not (aOR5 1.4, 95% CI: 0.8, 2.8)
among otherwise similar youth reporting no con-
sumption of x-rated material in movies. Consumers of
x-rated material via magazines were two (nonviolent:
aOR5 2.0, 95% CI: 1.2, 3.3) to three (violent:
aOR5 2.7, 95% CI: 1.0, 7.2) times more likely to
report sexually aggressive behavior over time com-
pared to nonconsumers. Tables detailing these ana-
lyses are available upon request.

Differences by biological sex. Fifteen per-
cent of females and 30% of males reported exposure
to x-rated material (F (1, 1,579)5 38.8, Po.001).
The association between sexually aggressive beha-
vior and exposure to x-rated material over time,
adjusting for other influential factors, was examined
separately for boys and girls. Results were similar as
demonstrated by the overlapping 95% confidence
intervals (boys nonviolent x-rated material
aOR5 2.0, 95% CI: 0.8, 4.7 and girls nonviolent
x-rated material aOR5 1.2, 95% CI: 0.5, 3.2; boys
violent x-rated material aOR5 6.5, 95% CI: 2.7,
15.3; and girls violet x-rated material aOR5 6.1,
95% CI: 2.5, 14.8; table available upon request).

DISCUSSION

Among the 10–15 year old respondents surveyed
nationally in the Growing up with Media study, self-
reports of intentional exposure to x-rated violent
material are associated with significantly higher
odds of reporting perpetration of sexually aggressive
behavior. This association remains significant even
after a range of known risk factors including
generalized aggressive behavior, alcohol and drug
use, and witnessing parental violence, are consid-
ered. Findings add to the growing literature
suggesting that x-rated violent material may have
an impact on adolescent behavior [Brown and
L’Engle, 2009; Chandra et al., 2008; Tolman et al.,
2007].
Importantly, the relationship between x-rated

material and sexually aggressive behavior appears
to be driven by the violent content of the x-rated

material. When violent and nonviolent x-rated
material are examined separately, consumers of
violent x-rated material are almost six times more
likely than nonconsumers of violent x-rated material
to report sexually aggressive behavior over the
36-month period. In contrast, consumers of non-
violent x-rated material are statistically equally likely
to report sexually aggressive behavior compared to
those who report no consumption of nonviolent
x-rated material. This finding is consistent with the
adult literature suggesting that violent pornography
may be particularly influential compared to
nonviolent pornography [Demaré et al., 1988;
Donnerstein and Linz, 1986; Linz et al., 1984]. It
may be that viewing pornography that portrays
sexual aggression as rewarding may reinforce an
individual’s own proclivity toward sexually aggressive
behavior. It follows that sexual aggression would be
the result of violent, but not necessarily nonviolent
pornography exposure [Allen et al., 1995].

Consumption of X-rated Material Across
Medium

Consumption of violent x-rated material is asso-
ciated with sexually aggressive behavior whether it is
online, in movies or in magazines. The magnitude of
association between x-rated material and sexually
aggressive behavior for those exposed online and via
movies is higher than that observed for exposure
through magazines. Given the overlapping 95%
confidence intervals across the three mediums, it is
unclear whether one medium is particularly more
influential than another. It may be that increased
interactivity reflected by the technology may have
greater influence on behavior, as has been noted in
other areas of violent media research [Anderson
et al., 2007]. This is an important area of future
inquiry.
General exposure to x-rated material is relatively

common (23%), whereas exposure to violent x-rated
material is relatively uncommon (4%) among
Growing up with Media participants. This is true
across all three mediums assessed. Thus, despite the
sheer number of x-rated websites available online
and the assumed relative ease with which youth
can access them, traditional sources of x-rated
material (i.e., movies and magazines) are equally
common for youth who are purposefully seeking
out x-rated material. This is consistent with previous
research of adolescents 10–17 years of age surve-
yed nationally [Ybarra and Mitchell, 2005].
A singular focus on exposures from the internet
is unlikely to reduce the likelihood of children’s
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access to pornography, including violent pornagraphy.
Instead, efforts need to be aimed at the content
generally rather than a source specifically.

Consumption of X-rated Material Within the
Context of Youth Biological Sex

Boys and girls in this study are equally likely to
report sexually aggressive behavior over the 36-
month period. Almost all of the previous literature
about sexual violence perpetration focuses on boys
as the sexual aggressors and girls as the victims
[Abbey and McAuslan, 2004; Malamuth et al., 1993;
Maxwell et al., 2003; White and Smith, 2009]. In
studies that include both males and females as
potential perpetrators, results are conflicting; some
report female sexual violence perpetration at the
same or higher rates as males [Gray and Foshee,
1997; Molidor and Tolman, 1998], while others
report females to be less likely to engage in sexually
violent behavior than males [de Bruijn et al., 2006;
Fago, 2003; Hall and Barongan, 1997]. Our data
suggest at the very least that studies examining
sexual violence perpetration among youth need to
ask both boys and girls questions that pertain to
perpetration as well as victimization experiences.
Because of the historic assumption that perpetra-

tors are necessarily male, more research is needed to
understand the characteristics of female perpetrators
of sexual violence and whether they have the same
or different etiological pathways to sexually aggres-
sive behavior as males. Importantly, however, in this
study, the associations between x-rated material and
sexually aggressive behavior are remarkably similar
when examined for boys and girls separately.
Indeed, for both boys and girls, the odds of sexually
aggressive behavior are more than five times higher
if violent x-rated material consumption is reported.
Consumption of non-violent x-rated material is not
statistically significantly related to perpetration.
Whether the etiology of sexual aggression differs
for both boys and girls, the current findings suggest
that x-rated material may have a similar influence
irrespective of sex.

Sexual Violence as a Result of a Confluence of
Factors

As posited, sexually aggressive behavior appears
to be the result of a confluence of factors [Malamuth
et al., 1993]. Sexual violence victimization, a posited
proximal factor, was strongly related to sexual
aggression perpetration. Indeed, youth who report
being ‘‘sometimes’’ or less frequently victimized
online or via text messaging are almost five times

as likely, and those who report being victimized
monthly or more often are nine times as likely to
report sexually aggressive behavior than their
otherwise similar, but nonvictimized peers. This is
consistent with other literature that notes overlaps
between victimization and perpetration, including
child sexual abuse victimization predicting sexual
aggression among boys [Casey and Lindhorst, 2009;
Hickey et al., 2008; Seto and Lalumière, 2010].
Many of the proximal factors posited to be related

to sexually aggressive behavior are supported by the
data. Generalized aggressive behavior [de Bruijn
et al., 2006; Lacasse and Mendelson, 2007; Ozer
et al., 2004], including getting into fights, is
associated with a 50% increase in odds of sexually
aggressive behavior for each incremental increase in
factor score, holding all other factors equal. A poor
emotional bond with one’s caregiver also is pre-
dictive of sexually aggressive behavior, consistent
with previous work suggesting that connectedness
with adults may be a protective factor for violence
and deviance [Borowsky et al., 1997]. Substance use
is marginally statistically significantly associated (at
the P5 .10 level) with sexually aggressive behavior
after other factors are taken into account [Borowsky
et al., 1997; Lacasse and Mendelson, 2007; Maxwell
et al., 2003]. On the other hand, witnessing family
violence [Borowsky et al., 1997], poor academic
achievement [Borowsky et al., 1997], and the
propensity to respond to stimuli with anger [Krahe,
1998] are each individually associated with sexually
aggressive behavior, but are accounted for by other
more influential factors in the multivariable models.
It also is important to point out that sexually

aggressive behavior did not change significantly over
the course of three years in this study of 10–15 –year
olds. The rates were similar at Wave 2 compared to
Wave 1, and at Wave 3 compared to Wave 1.

LIMITATIONS

The study has several limitations that should be
kept in mind when interpreting the findings.
Sexually aggressive behavior and purposeful expo-
sure to x-rated material are socially undesirable
behaviors and thus prevalence estimates are likely
underestimates of actual behaviors. They are likely
more accurate than estimates based upon criminal
populations however, given that not all perpetrators
are arrested nor convicted [Snyder, 2000; Snyder
and Sickmund, 2006]. Although we include a
measure of self-reported honesty in the models, a
measure of socially desirable responding may have
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been a stronger indicator. Furthermore, compar-
isons of exposure to x-rated material across med-
iums are likely reflective of true differences as there
is little reason for youth to be more or less likely to
report exposure in one medium versus another.
Second, it is possible that caregivers monitored the
child during the survey, or the child was concerned
about the privacy of his or her answers for some
other reason. We asked all respondents at the close
of the survey whether they completed the survey
alone or with other people in the room. Multi-
variable analyses were adjusted for self-reported
honesty and whether youth were alone or not when
completing the survey, even though neither was a
statistically significant contributors to any model.
Third, our measure of sexual violence perpetration is
crude and relies on self-report. It requires the youth
to be self-aware that their sexual advances are
unwanted. It also should be kept in mind that the
one measure could reflect a broad range of
behaviors from relatively minor (e.g., unwanted
kissing) to very serious (e.g., forced sexual inter-
course). Fourth, it should be noted that the sample
is based upon English-speaking youth and caregivers
who use the internet. Findings are not generalizable
to all US households who do not use the internet or
who do not read English. Finally, the analyses in
this study do not provide any indication of the
causal direction of the relation between sexually
aggressive behavior and exposure to violent x-rated
material. While observational learning theory would
suggest that it is the exposure to the violent x-rated
material that is contributing to the risk for the
sexually aggressive behavior, the alternative expla-
nation that sexually aggressive people are more
likely to watch violent x-rated material cannot be
ruled out by the analyses presented in this study.

Clinical Implications

Sexually aggressive behavior in children is one of
the most difficult issues faced by service providers.
The current findings, along with previous research
[Borowsky et al., 1997; de Bruijn et al., 2006; Krahe,
1998; Lacasse and Mendelson, 2007; Maxwell et al.,
2003; Ozer et al., 2004], suggest that youth present-
ing with sexual aggression problems in treatment are
also likely presenting with a multitude of psychoso-
cial issues, including a poor emotional bond with
their caregiver, possible spousal abuse in the home,
alcohol and drug use, sexual victimization, and
generalized aggression problems. It seems possible
then that some youth may be in treatment for other
problems that have not yet led to the identification

of their sexually aggressive behavior. It is reasonable
to query youth, including those as young as 10 years,
presenting with general externalizing behavior pro-
blems about whether they view x-rated material, and
to ask specifically about x-rated material that is
depicting violence as a possible gateway into a
discussion about the perpetration of sexually
aggressive behavior. Also, greater attention needs
to be paid to females when considering the impact of
exposure on perpetration and victimization.

CONCLUSION

As one of the first studies of x-rated material and
sexual aggression of children and adolescents,
including those as young as 10 years of age, findings
should be interpreted as suggested trends rather
than conclusive population estimates. Not all youth
who engage in sexually aggressive behavior consume
violent x-rated material, and certainly not all youth
who consume violent x-rated material engage in
sexual aggression. Additionally, because data are
from a community sample of children and young
adolescents, low rates of sexual aggression are
noted. Our findings need to be replicated. None-
theless, the data suggest that further examination of
associations between sexually aggressive behavior
and consumption of violent x-rated material among
children and adolescents is warranted.
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