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Abstract
Since the beginning of the COVID-19 pandemic, an increase in pornography use has been
reported based on cross- sectional findings, raising concerns about associated adverse outcomes,
such as problematic pornography use (PPU). The aims of the present study were to document
potential changes in adolescents’ pornography use frequency, motivations, and PPU before and
during the COVID-19 pandemic. As part of an ongoing study on adolescents’ sexual health, we
used a large sample (Ntime1 = 1771; 47.6% girls, Mage=15.42 years, SD=0.59) to examine changes
from baseline (before the COVID-19 pandemic) to one year later (during the COVID-19
pandemic) in adolescents’ self-reported pornography use frequency, motivations, and PPU, using
latent change models and examining potential gender differences. No significant changes were
observed in adolescents’ pornography use frequency and pornography use motivations, and no
gender differences were present in these trends. Although a statistically significant, slight
decrease was observed in boys’ PPU levels, and a statistically significant, slight increase was
observed in girls’ PPU levels, these changes were very small, providing no practical or clinical
relevance. In sum, despite previous propositions, concerns, and cross-sectional findings,
longitudinal results suggest that adolescents’ pornography use characteristics were rather stable
between November 2019 and June 2021, and the COVID-19 pandemic and related lockdowns

might not have led to general increases in adolescents’ pornography use as it was expected.
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A Longitudinal Study of Adolescents’ Pornography Use Frequency, Motivations, and
Problematic Use Before and During the COVID-19 Pandemic

Pornography use is not only prevalent among adults (B6the et al., 2018; Grubbs, Kraus, et
al., 2019; Grubbs et al., 2020; Herbenick et al., 2020; Lewczuk et al., 2020), but among
adolescents as well (B6the et al., 2019; Owens et al., 2012; Peter & Valkenburg, 2016; Price et
al., 2016). Based on data from nationally representative and large-scale adolescent studies from
the US, Canada, and Europe (B6the, Vaillancourt-Morel, et al., 2020; Lobe et al., 2011; Wolak et
al., 2007; Wright et al., 2020), 63 to 68% of adolescents reported lifetime, and 23 to 42%
reported past-year pornography use. Since the beginning of the COVID-19 pandemic, an increase
in pornography use has been documented among adults and adolescents as well in cross-sectional
studies (Lehmiller et al., 2020; Li et al., 2020; Nelson et al., 2020; Zattoni et al., 2020), raising
questions about potential adverse health consequences (Mestre-Bach et al., 2020), such as
problematic pornography use (PPU; repetitive, uncontrollable pornography use causing
significant distress and functional impairment; Bothe, Toth-Kirdly, Demetrovics, et al., 2020;
Kraus et al., 2018).

The COVID-19 pandemic and associated social distancing and national lockdown
measures have led to adolescents’ elevated levels of stress and negative emotions (Duan et al.,
2020; Ellis et al., 2020; Fegert et al., 2020; Racine et al., 2020; Wang et al., 2020; World Health
Organization, 2020). Previous studies showed that using pornography to cope with distressing
emotions (e.g., emotional avoidance) was associated with higher levels of PPU (B6the, Toth-
Kiraly, Bella, et al., 2021; Wéry & Billieux, 2016). Thus, adolescents might use pornography
more frequently to cope with their COVID-19-related negative feelings, which might also be
associated with higher levels of PPU (Béthe, Toth-Kiraly, Bella, et al., 2021; Wéry & Billieux,

2016). Thus, the aim of the present study was to examine the potential role of the COVID-19
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pandemic in adolescents’ pornography use. Specifically, we examined longitudinal changes in
adolescents’ pornography use frequency, pornography use motivations, and PPU before and
during the COVID-19 pandemic.
COVID-19 Pandemic and a Potential Increase in Pornography Use

In March 2020, the World Health Organization declared the COVID-19 outbreak a global
pandemic (World Health Organization, 2020). The health risk and related restrictions (e.g.,
lockdown, social distancing, quarantine, school closures) generated a unique and unprecedented
situation, resulting in increased stress levels and potential mental health issues among adults and
adolescents (Duan et al., 2020; Ellis et al., 2020; Fegert et al., 2020; Islam et al., 2020; Mazza et
al., 2020; Racine et al., 2020; Salari et al., 2020; Wang et al., 2020; World Health Organization,
2020). As adolescence is a time of transition towards adulthood with an increased need for
autonomy (McElhaney et al., 2009) and a greater reliance on peers for social support (Smetana et
al., 2006), the potential effects of restrictions and related stress may be heightened among this
group (Findlay & Arim, 2020; Racine et al., 2020).

The COVID-19-related restrictions have also resulted in more time spent at home, and
were expected to lead to more intense engagement in online activities (Guessoum et al., 2020).
Indeed, an increase in online and screen-based activities among adolescents has been documented
in the literature, including more frequent internet use, social media use, and pornography use
(Duan et al., 2020; Ellis et al., 2020; Munasinghe et al., 2020; Nelson et al., 2020). Preliminary
findings based on retrospective self-report (e.g., whether they watched less, more, or the same
amount of pornography since the pandemic) suggest that 5 to 23% of adolescents and young
adults aged between 14 to 35 years reported an increase in their pornography use since the
beginning of the pandemic (Li et al., 2020; Nelson et al., 2020). Moreover, an increase has been

reported in the frequency of engaging in online sexual activities (including pornography) in
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adolescent boys, but not girls, during the COVID-19 confinements in Spain. Among the reasons
for the increase, adolescents mentioned using online sexual activities to alleviate boredom, relax,
or satisfy sexual needs (Nebot-Garcia et al., 2020). However, no prior study has directly
examined changes in pornography use before and during the pandemic among adolescents, using
longitudinal data.

To the best of the authors’ knowledge, only one study reported changes in pornography
use before and during the COVID-19 pandemic in adults using longitudinal data (Grubbs et al.,
2021). Following a large nationally representative sample of US adults (baseline N = 2500)
between August 2019 and October 2020, the study documented potential changes in pornography
use frequency and PPU, considering psychological distress, and potential gender differences.
Findings suggest that pornography use frequency decreased in the examined 15 months in men
and women as well, while PPU slightly decreased in men, and remained low and stable in
women. Nevertheless, it is important to note that a spike in pornography use frequency was
observed in May 2020, when 14% of the participants reported an increase in their pornography
use. Still, 66% of the participants did not report any changes, and 20% reported decreased
pornography use at that time (Grubbs et al., 2021).

Pornography Use Frequency, Pornography Use Motivations, and Problematic Pornography
Use among Adolescents

On average, adolescents who use pornography reported viewing it once a week or more in
the past three or six months (Béthe, Vaillancourt-Morel, et al., 2020; Rousseau et al., 2020).
Important gender and sexual orientation-based differences were observed, as boys reported
weekly or more frequent pornography use, whereas girls reported monthly or less frequent
pornography use. Moreover, while heterosexual and sexually diverse boys’ pornography use

characteristics were similar, sexually diverse girls used pornography more frequently (once a
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month) than their heterosexual peers (less than once a month) (Béthe, Vaillancourt-Morel, et al.,
2020). Although a high ratio of adolescents in industrialized countries use pornography and use it
relatively frequently, most of them appear to engage in pornography use without reporting any
negative impact on their lives or related distress (Efrati, 2020; Kohut & Stulhofer, 2018;
Stulhofer et al., 2020). Nevertheless, 5 to 14% of adolescents who have used pornography before
report excessive, compulsive, or problematic use of pornography, with boys reporting higher
levels of PPU than girls in general (B6the, Vaillancourt-Morel, Dion, et al., 2021; Efrati &
Dannon, 2019; Efrati & Gola, 2018; Pizzol et al., 2016; Stulhofer et al., 2020; Svedin et al.,
2011).

Yet, it is important to note that pornography use in general, or even frequent pornography
use, may not be considered problematic in itself (B6the, Toth-Kiraly, Potenza, et al., 2020;
Grubbs, Perry, et al., 2019; Kraus & Sweeney, 2019; Vaillancourt-Morel et al., 2017).
Motivations underlying pornography use, such as coping with negative emotions (Béthe, Téth-
Kiraly, Bella, et al., 2020), and out-of-control or compulsive use (i.e., PPU; Béthe et al., 2018;
Kraus et al., 2020) should also be considered when examining pornography use characteristics in
adolescents, as the context of pornography use (e.g., pornography use motivations) may also play
an essential role in favorable and less optimal outcomes (Béthe, Téth-Kiraly, Bella, et al., 2021;
Boéthe, Vaillancourt-Morel, & Bergeron, 2021; Campbell & Kohut, 2017).

Several motivations may underlie one’s pornography use (B6the, Toth-Kiraly, Bella, et
al., 2020; Reid et al., 2011; Romito & Beltramini, 2011; Sev¢ikova & Daneback, 2014; Weéry &
Billieux, 2016), including sexual pleasure (i.e., to increase sexual arousal or help masturbation),
sexual curiosity (i.e., to seek information and learn about sexuality), emotional distraction and
suppression (i.e., to cope with negative emotions), stress reduction (i.e., to reduce stress),

boredom avoidance (i.e., to reduce boredom), fantasy (i.e., to escape from the real world and
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fantasize about being part of pornography), lack of sexual satisfaction (i.e., as a result of not
being satisfied with or missing something from one’s sexual life), and self-exploration (i.e., to
identify one’s sexual needs and preferences). Although sexual pleasure is the most common
motivation for pornography use in adults and adolescents as well (Béthe et al., 2019; Grubbs,
Wright, et al., 2019), pornography is also often used to alleviate boredom or cope with negative
emotions or stress (Bothe, Toth-Kiraly, Bella, et al., 2020; Grubbs, Wright, et al., 2019; Reid et
al., 2011; Wéry & Billieux, 2016). Thus, given reported increases in stress and potential mental
health issues among adolescents since the beginning of the COVID-19 pandemic (Duan et al.,
2020; Ellis et al., 2020; Fegert et al., 2020; Racine et al., 2020) and preliminary cross-sectional
findings (Nebot-Garcia et al., 2020), it may be assumed that coping-related pornography use
motivations might have increased during the pandemic.

Moreover, a recent longitudinal study in adolescent boys (aged between 14 and 18 years)
showed that adolescents’ higher levels of depressive and anxiety symptoms were associated with
their higher levels of PPU (Rousseau et al., 2020). Therefore, it may be assumed that as
adolescents may experience greater psychological distress during the COVID-19 pandemic
(Duan et al., 2020; Ellis et al., 2020; Fegert et al., 2020; Racine et al., 2020), they may also
experience higher levels of PPU.

Aims of the Present Study

Given that prior studies assessed the subjective perception of changes in adolescents’
pornography use via retrospective self-report, and not actual changes in use before and during the
pandemic (Li et al., 2020; Nebot-Garcia et al., 2020; Nelson et al., 2020), the aim of the present
study was to document longitudinal changes in adolescents’ pornography use frequency,
pornography use motivations, and PPU before and during the COVID-19 pandemic. We

hypothesized that adolescents might report higher levels of pornography use frequency, greater
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emotional distraction and suppression, boredom avoidance, and stress reduction pornography use
motivations, and higher levels of PPU over time. As important differences between boys and
girls’ pornography use have been documented in the literature (B6the, Vaillancourt-Morel, Dion,
et al., 2021; Bothe, Vaillancourt-Morel, et al., 2020; Peter & Valkenburg, 2016), we examined
potential changes in pornography use separately by gender.

As selective attrition may be present in longitudinal studies examining pornography use
among adolescents, and vulnerable adolescents may be more prone to drop out from longitudinal
studies, we included family environment, sexual orientation, and age at first pornography use as
control variables in our longitudinal analyses (Stulhofer et al., 2021). Given that pornography use
most often occurs in conjunction with masturbation, and recently researchers have emphasized
the importance of ruling out the role of this potential third variable when examining pornography
use (Perry, 2019; Prause, 2019), we controlled for masturbation frequency as well. Lastly,
similarly to previous longitudinal work on pornography use changes during the COVID-19
pandemic (Grubbs et al., 2021), psychological distress (i.e., COVID-19-related stress) was also
accounted for in the analyses. Nevertheless, considering recent calls highlighting shortcomings of
using control variables in pornography use studies (Wright, 2021), we reported our findings with
and without the inclusion of control variables for full transparency.

Method
Participants

The baseline (T1) sample consisted of 1771 adolescents (Mage = 15.42 years, SD = 0.59,
age range: 14 to 18 years old), including participants who completed the survey before the
COVID-19 pandemic. As for gender identity, 51.9% identified as boy (n = 608), 47.6% identified
as girl (n =557), 0.3% identified as non-binary, gender fluid or something else (e.g.,

genderqueer; n = 4), and 0.2% identified with another cultural gender minority identity (e.g., two-
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spirit) (n = 2). The majority of participants reported being heterosexual (85.7%; n = 1004), 4.1%
of the participants reported questioning their sexual orientation (n = 48), 3.0% reported being
bisexual (n = 35), 1.5% pansexual (n = 17), 1.1% heteroflexible (n = 13), 0.9% gay or lesbian (n
=10), 0.1% queer (n = 1), 0.1% asexual (n = 1), 0.1% homoflexible (n = 1), 2.2% selected the
“none of the above” answer option (n = 26), and 0.9% did not want to answer this question (n =
11).

The follow-up (T2) sample consisted of 899 adolescents (Mage = 16.43 years, SD = 0.55,
age range: 15 to 18 years old), including participants who completed the survey during the
COVID-19 pandemic. As for gender identity, 48.3% identified as boy (n = 434), 50.8% identified
as girl (n = 457), 0.7% identified as non-binary, gender fluid or something else (e.g.,
genderqueer; n = 6), 0.1% identified with another cultural gender minority identity (e.g., two-
spirit) (n = 1), and 0.1% selected the “other” answer option (n = 1). The majority of participants
reported being heterosexual (83.9%; n = 754), 4.8% reported being bisexual (n = 43), 4.1% of the
participants reported questioning their sexual orientation (n = 4837), 1.7% pansexual (n = 15),
1.2% heteroflexible (n = 11), 1.6 % gay or lesbian (n = 14), 0.3% queer (n = 3), 0.1% asexual (n
=1), 0.1% homoflexible (n = 1), 1.0% selected the “none of the above” answer option (n = 9),
and 1.1% did not want to answer this question (n = 10).

Procedure

Data were collected during the second and third waves of a large, ongoing bi-center
Canadian longitudinal study on adolescents’ sexual health that began in 2018 (all measures
assessed in the larger project can be found at
https://osf.io/gy9wp/?view_only=d862f3ceb79a447a946513267839c75f). Participants from
different socioeconomic backgrounds, and Caucasian and multi-ethnic populations attending

tenth grade were recruited through their high schools from large metropolitan and rural areas. Out
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of the 23 schools that completed the first data collection wave, ten participated in the second data
collection wave before the COVID-19 pandemic, and in the one-year follow-up. As the variables
used in the present study were only assessed at the second and third data collection waves, we
will refer to these data collection points as Time 1 (baseline, T1) and Time 2 (follow-up, T2) in
the following sections of the paper.

Baseline (T1) data collection took place between November 2019 and March 11, 2020
(i.e., before the COVID-19 pandemic), while the one-year follow-up (T2) data collection took
place between October 2020 and June 2021 (i.e., during the COVID-19 pandemic). Although
schools were closed in the province of Quebec (Canada) in the spring of 2020, they reopened in
September 2020, and all participating high schools agreed to an in-class data collection. In line
with recommended COVID-19 safety measures, our team modified the study procedure. Namely,
we developed mitigation strategies, including a medical form that needed to be completed by
research assistants before data collection, the use of face covers, hand-washing, and disinfection
of all materials between data collection in different classes (e.g., electronic tablets).

During the T1 data collection, 1215 students were approached, and a participation rate of
99.1% was reached (10 students refused to participate, and one withdrew from the study). Out of
the 1204 participants who agreed to participate, 31 participants were excluded because they failed
at least two out of the three attention-testing questions. Two participants were excluded because
of inconsistent response patterns, resulting in a final sample of 1171 participants in T1. During
the T2 data collection, 1149 students were approached, and a participation rate of 98.3% was
reached (20 students refused to participate). Out of the 1129 participants who agreed to
participate, 272 students’ T1 and T2 data could not be matched (either as a result of failing the
attention testing questions or non-matching IDs), resulting in a final sample of 899 participants in

T2.
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To complete the online self-reported survey through the secure platform Qualtrics
Research Suite, two trained research assistants visited each class, presented the aims of the study,
and distributed electronic tablets to all participants, who provided informed consent before
completing the survey?. Three additional attention-testing questions were also embedded in the
survey. If students failed at least two out of these questions, their data were considered invalid
(Thomas & Clifford, 2017). At the end of the 30 to 45-minute survey completion, a Can$10 gift
card was given as compensation. Ethical approval was granted by the ethics committee of the two
related universities and the relevant school boards, and the study was carried out under the
Declaration of Helsinki.

Measures
Gender

Gender was measured using the following question (Bauer et al., 2017): “What gender or
gender identity do you identify with?”. The answer options were masculine/boy; feminine/girl;
other cultural gender minority identity (e.g., two-spirit); non-binary, gender fluid or something
else (e.g., genderqueer); and other (with specification). To increase the statistical power and
simplify the analysis, we created three groups based on gender reported in T1 data collection:
those adolescents who reported being masculine/boy (n = 608; 51.9%) were included in the boys
group, those who reported being feminine/girl (n = 557, 47.6%) were included in the girls group,

and those who reported being other cultural gender minority identity (e.g., two-spirit); non-

In Quebec (Canada), adolescents can provide their own informed consent from age 14. Not relying on parental
consent can ensure the safety of students involved in the study, and can prevent sampling biases that may distort the
results.
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binary, gender fluid or something else (e.g., genderqueer); or chose the “other” answer option (n
= 6, 0.5%) were included in the non-binary adolescents group?.
Sexual Orientation

Sexual orientation was measured with one item based on prior recommendations
(Weinrich, 2014): “People describe their sexual orientation in different ways. Which expression
best describes your current sexual orientation? If no expression describes you, check “None of
the above” and write the answer that describes you personally.”; answer options were: straight; I
do not know yet, or I am currently questioning my sexual orientation; gay or lesbian or
homosexual; heteroflexible; homoflexible; bisexual; queer; pansexual; asexual; none of the
above; I don’t want to answer; other (with specification).

To simplify the statistical analysis and increase statistical power, we created two groups
based on sexual orientation reported in T1 data collection: those adolescents who reported being
heterosexual (n = 1004, 85.7%) were included in the heterosexual group; those who were
questioning their sexual orientation; were gay or lesbian; heteroflexible; homoflexible; bisexual;
queer; pansexual; or chose the “none of the above” option (n = 154, 13.2%) were included in the
sexually diverse group, and 13 adolescents (1.1%) did not report their sexual orientation, and thus
were not included in either group.

Family Environment

Adolescents’ family environment was measured with one item: “Who do you live with
most of the time? ”’; answer options were: with my mother and my father; with my two mothers;
with my two fathers; with my mother only; with my mother and her partner; with my father only;

with my father and his partner; as much with one parent as with the other; other (guardian, family

2 Given the small sample size in the non-binary group, when we could not compare their group to the boys’ and girls’
groups statistically, we provided descriptive statistics for them.
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or foster home, alone, with a roommate, etc.) (with specification). To simplify the statistical
analysis and increase statistical power, we created two groups based on family environment
reported in T1 data collection: those adolescents who reported living with their mother and
father; their two mothers; or their two fathers (n = 840, 71.7%) were included in the living with
both parents group; and those who reported living with their mother only; their mother and her
partner; their father only; their father and his partner; living as much with one parent as with the
other; or other (guardian, family or foster home, alone, with a roommate, etc.) option (n = 331,
28.3%) were included in the other living situation group.
Masturbation Frequency

Before answering any masturbation-related questions, participants read the following
definition: “For the following questions, “masturbation” refers to seeking sexual pleasure by
self-stimulation of the genitals (i.e., by oneself), either by manual caresses, sex toys, rubbing,
pressure or any other technique. Masturbation may or may not lead to an orgasm.”. First,
adolescents were asked about lifetime masturbation: “Do you masturbate?” (0 =no; 1 = yes).
For those who answered “yes”, the frequency of masturbation in the past three months was
assessed through the following question: “On average, over the past three months, how often did
you masturbate? ”. Participants indicated their responses on an eight-point scale (1 = not once in
the past three months; 8 = more than once a day). Based on the lifetime masturbation and
frequency of masturbation variables, we computed a new masturbation frequency score for T1
and T2 as well. We recoded the responses of those adolescents who indicated that they had not
masturbated before (i.e., answering “no” to the lifetime masturbation question; T1: n = 348,
29.7%; T2: n = 227, 19.4%) to represent “never’” in the masturbation frequency question. We
used the new masturbation frequency variables in further analyses.

Age at First Pornography Use
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Before answering any questions related to pornography use, participants read the
following definition (Kohut et al., 2018, 2020): “For the following questions, the term
‘pornography’ is used to refer to intentionally looking at or listening to (1) pictures or videos of
nude individuals, (2) pictures or videos in which people are having sexual activities”. First,
adolescents answered one question about their lifetime pornography use (“Have you ever
watched pornography in your life? ”’; 0 = no; 1 = yes). If they had viewed pornography in their
lifetime, they were asked to report their age at first use (“How old were you the first time you
watched pornography?”).

Pornography Use Frequency

Past three months pornography use frequency was assessed with one item, using an eight-
point scale: “On average in the last three months, how many times did you watch pornography?;
0 = never; 7 = many times per day ”. Based on the responses to the lifetime pornography use and
frequency of pornography use variables, we computed a new pornography use frequency variable
for T1 and T2 as well. We recoded the responses of those adolescents who indicated that they had
not used pornography previously (i.e., answering “no” to the lifetime pornography use question;
T1: n =333, 28.4%; T2: n = 234, 20.0%) to represent “never” in the pornography use frequency
question. We used the new pornography use frequency variables in further analyses.
Pornography Use Motivations

To assess the motivations underlying participants’ pornography use in T1 and T2 as well,
we used the short, eight-item version of the Pornography Use Motivations Scale (PUMS; Béthe,
Téth-Kiraly, Bella, et al., 2020) and adapted it to the adolescent population. Each item
represented one motivation: sexual pleasure (“I watch porn because it makes masturbation
easier”’), sexual curiosity (“I watch porn to learn new things ), fantasy (*“ | watch porn because

it provides such an experience that would be impossible in real life ), lack of sexual satisfaction
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(“I watch porn because I am not content with my sexual life ”), boredom avoidance (“I watch
porn because | want to pass time when | am bored ”), emotional distraction and suppression (“I
watch porn because it makes me forget my problems ), stress reduction (“I watch porn because it
calms me down ), and self-exploration (“I watch porn because I can find out what turns me
on”). Participants indicated their answers on a seven-point scale (1 = never; 7 = all the time).
Only participants who reported lifetime pornography use could complete the PUMS. Those
participants’ naturally “missing” answers who did not use pornography in their life (T1: n = 333,
28.4%; T2: n = 234, 20.0%) were recoded as “never” on all PUMS’ items for further analyses.
Problematic Pornography Use

Participants’ PPU was measured in T1 and T2 as well using the short, six-item version of
the Problematic Pornography Consumption Scale (Béthe, Toth-Kiraly, Demetrovics, et al., 2021),
which has been adapted for adolescents (PPCS-6-A; B6the, Vaillancourt-Morel, Dion, et al.,
2021). The PPCS-6-A assesses PPU with six items regarding the past six months (e.g., “When |
promise myself not to watch porn anymore, I can only stop for a short time”’). Each item
represents one component of Griffiths’ six-component model of addiction (i.e., salience,
tolerance, mood modification, relapse, withdrawal, and conflict; Béthe et al., 2018; Griffiths,
2005). Adolescents indicated their answers on a seven-point scale (1 = never; 7 = all the time);
higher scores indicate higher levels of PPU. The scale demonstrated good reliability in the
present study (a 71 = .81, a_12 = .83). Only participants who reported lifetime pornography use
could complete the PPCS-6-A. Those participants’ naturally “missing” answers who did not use
pornography in their life (T1: n = 333, 28.4%; T2: n = 234, 20.0%) were recoded as “never” on
all PPCS-6-A’s items for further analyses.

COVID-19-Related Stress
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We used one question to assess COVID-19-related stress in T2: “How would you rate the
amount of stress in your life related to COVID-19? . Participants indicated their answers on a
six-point scale (1 = no stress; 6 = extreme stress).

Statistical Analyses
Descriptive Analyses and Attrition Analyses

Descriptive statistics, Cronbach’s alphas, normality indices (i.e., skewness and kurtosis
values), correlations, and attrition analysis were computed in SPSS 25. In the attrition analysis,
two groups (adolescents who completed the T2 survey vs. who did not complete the T2 survey)
were compared in their T1 sociodemographic characteristics (i.e., gender, sexual orientation,
family environment), age at first pornography use, levels of pornography use frequency,
pornography use motivations, and PPU, using chi-square, independent samples t-tests, and Mann-
Whitney U tests (in cases when the assumptions of independent samples t-tests were not met). To
increase statistical power, in all analyses when the role of gender, sexual orientation, and family
environment were examined, we used dichotomized variables based on T1 data (gender: 0 =
boys, 1 = girls®; sexual orientation: 0 = heterosexual, 1 = sexually diverse; family environment: 0
= living with both parents, 1 = other living situation).

Model Estimation

Analyses focusing on examining change over time were conducted using Mplus 8.2
(Muthén & Muthén, 2018). First, we examined the psychometric properties of the multi-item
measure of PPU and tested its measurement invariance over time (Millsap, 2011) to obtain
longitudinally invariant factor scores for the main analyses. Relying on factor scores (instead of

more traditional averaged or summed scores) was based on the fact that factor scores are better at

3 Given the small sample size in the non-binary group, we could not compare their group to the boys’ and girls’
groups statistically, but we provided descriptive statistics for them.
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preserving the measurement properties of the scales (i.e., invariance; Morin et al., 2016) and
maintaining some level of control for unreliability (Skrondal & Laake, 2001). For these
preliminary analyses, we used Mplus’ robust weight least square estimator with mean and
variance adjusted statistics (WLSMV) as this estimator is designed to handle ordinal rating scales
following asymmetric response thresholds (Finney & DiStefano, 2013; Morin et al., 2019).

Specification. The longitudinal measurement invariance models underpinning PPU were
estimated using a confirmatory factor analytic (CFA) approach in which items loaded on their
latent factor. These tests of measurement invariance were conducted in the following sequence
(Millsap, 2011): (1) configural invariance (i.e., the same factor structure); (2) weak invariance
(i.e., invariance of factor loadings); (3) strong invariance (i.e., invariance of factor loadings and
thresholds); and (4) strict invariance (i.e., the invariance of factor loadings, thresholds, and
uniquenesses). Due to the nature of the latent change model, in which the factor means and
variances need to be freely estimated in order to be able to detect change over time, we pursued
tests of measurement invariance up to the level of strict measurement invariance, which allowed
the free estimation of these parameters while, at the same time, ascertaining stable measurement.
A priori correlated uniquenesses were added between matching indicators over time to avoid
inflated stability estimates (Marsh, 2007). Finally, given the theoretical and empirical
distinctiveness of boys and girls’ pornography use characteristics, we estimated all models
separately for boys and girls.

Model Fit. Common goodness-of-fit indices were used to assess the adequacy of the
measurement models (Marsh et al., 2005): the comparative fit index (CFl), the Tucker-Lewis
Index (TLI), and the root mean square error of approximation (RMSEA). CFA and TLI are
considered good or excellent when values are higher than .90 and .95, respectively. In contrast,

RMSEA is considered good or excellent when values are smaller than .08 and .06, respectively.
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The chi-square test () is also reported for the sake of transparency, but it is not considered in
model evaluations as this indicator is oversensitive to high sample size and minor model
misspecification (Marsh et al., 2005). In the context of measurement invariance, the focus is on
the relative changes (A) in the fit indices: a ACFI of .010 or less, a ATLI of .010 or less, and a
ARMSEA of .015 or less suggests that invariance has been achieved (Chen, 2007; Cheung &
Rensvold, 2002). Model-based composite reliability indices (McDonald, 1970; Morin et al.,
2019) were also calculated using the standardized factor loadings and the error variances
associated with the items.

Longitudinal Latent Change Analyses. Longitudinal latent change analyses (McArdle,
2008) were realized to assess changes in pornography use frequency, pornography use
motivations, and PPU over time using Mplus’ robust maximum likelihood (MLR) estimator.
Latent change models allowed us to disaggregate the repeated measures into their initial levels
(the T1 scores) and a latent change factor representing change (growth, decline, or stability)
occurring between T1 and T2. These models were specified by (e.g., Téth-Kiraly et al., 2020): (1)
regressing the T2 scores on the T1 score and fixing this regression path to be exactly 1; (2)
estimating latent change factors defined by the T2 score and fixing the factor loading of this score
on the latent change factor to be exactly 1; (3) fixing the intercept and residual of the T2 scores to
be exactly zero in order to freely estimate the means and variances of the latent change factors;
and (4) allowing the initial level to freely correlate with the latent change factors. Given that this
latent change model is just identified (as in multivariate regressions), model fit was necessarily
perfect and will not be reported. Separate latent change models were estimated for all three sets
of variables (i.e., pornography use frequency, pornography use motivations, and PPU) for boys
and girls. In addition, we examined change without and with the inclusion of controls (i.e., sexual

orientation, family environment, masturbation frequency, age at first pornography use, and
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COVID-19-related stress), which were simply regressed on the T1 and latent change scores. The
de-identified data and analyses materials used in the present study can be obtained from
https://osf.io/849hz/?view_only=7d632791efa44755b4f913b14c869710.
Results

Attrition Analysis

Out of the 1171 participants who completed the T1 data collection wave, 899 (76.8%)
participated in the T2 data collection (Table 1). When comparing the sociodemographic,
masturbation, and pornography use-related characteristics of those adolescents who completed
vs. did not complete the T2 data collection, no significant differences were observed between
these groups regarding their baseline (T1) sexual orientation, masturbation frequency,
pornography use frequency, all pornography use motivations (except for lack of sexual
satisfaction motivation), and PPU levels (all ps > .063). However, a higher ratio of the
adolescents who did not complete the follow-up survey (T2) were boys (completed the T2
survey: 49.4% vs. did not complete the T2 survey: 60.3%; p =.001) and did not live with both
parents (completed the T2 survey: 26.8% vs. did not complete the T2 survey: 33.1%; p = .044),
supporting these variables’ inclusion in further analyses. Adolescents who did not complete the
follow-up survey (T2) also started to watch pornography from a younger age (completed the T2
survey: M = 12.44, SD = 1.76; vs. did not complete the survey: M =12.12, SD = 1.94, p = .033);
and had higher lack of sexual satisfaction pornography use motivations (completed the T2
survey: M = 1.87, SD = 1.49; vs. did not complete the survey: M = 2.23, SD = 1.70, p =.001) at
baseline (T1).
Longitudinal Measurement Invariance

The goodness-of-fit results associated with the measurement models are reported in Table

S1. These results indicate that all of these measurement models resulted in an adequate level of fit



COVID-19 AND CHANGES IN ADOLESCENTS’ PORNOGRAPHY USE 22

to the data (all CFI/TLI > .90 and all RMSEA < .06) and appeared to be fully invariant over time
(ACFI and ATLI <.01; ARMSEA < .015). Parameter estimates from the strict invariant models
are reported in Table S2 and reveal that all PPU factors were well-defined and reliable across
time points both for boys (Time 1: A =.7110 .84, M =.78; ® = .90; Time 2: A =.75to .87, M =
.82; ® =.92) and girls (Time 1: A =.85to .91, M = .87; ® = .95; Time 2: A = .81 t0 .88, M = .84;
o =.93).

Longitudinal Changes in Adolescents’ Pornography Use Characteristics Before and During
the COVID-19 Pandemic by Gender

Descriptive statistics and bivariate associations between sociodemographic characteristics
(i.e., gender, sexual orientation, family environment), masturbation frequency, pornography use
frequency, pornography use motivations, PPU, and COVID-19-related stress in T1 and T2 are
shown in Table 2 and Table 3. The results from the latent change models are reported in Table 4
for boys and Table 5 for girls®.

Results revealed several noteworthy findings. Among boys, without the controls, all
variables had initial levels that were significantly higher than 0. These initials levels were
accompanied by substantial level of inter-individual variability (i.e., statistically significant
variance parameters associated with all initial levels), suggesting that some boys might have had
a higher, whereas others might have had a lower, initial levels than the average. There was little
change at the mean levels as only boys’ PPU showed a slight decline over the one-year period,
while the frequency of pornography use and motivations for use remained stable. At the same
time, there was evidence of statistically significant variability in these changes (i.e., statistically

significant variance parameters associated with the change scores). Thus, individual changes

4 Given the small sample size in the non-binary individuals group, we were not able to include them in the latent
change models.
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were likely to be heterogeneous, with a number of boys experiencing either significant increases
or decreases during this period. The inclusion of the controls (see Table S3 in the online
supplementary materials for the exact effects of the controls) did not change the results
substantially, providing support for the robustness of these findings.

Girls’ results were highly similar to those of the boys. More specifically, while initial
levels of frequency of use and motivations for use were significantly higher than 0, initial levels
of PPU were significantly lower than 0. Similarly, all of these initial levels were accompanied by
statistically significant variance parameters. Examining the change scores revealed that
pornography use frequency, PPU, and sexual pleasure, sexual curiosity, and boredom avoidance
motivations slightly increased over this one-year period. However, with the inclusion of controls
(see Table S4 in the online supplementary materials for the exact effect of the controls), most of
these minimal increases disappeared, and only PPU demonstrated a slight, yet statistically
significant increase. These results suggest that changes in the other variables (i.e., pornography
use frequency, and sexual pleasure, sexual curiosity, and boredom avoidance motivations) might
be explained by these controls. Still, as in the case of boys, girls’ change scores were also
accompanied by statistically significant variance parameters, suggesting that some girls might
have experienced significant increases or decreases during this period, hence the lack of
significant mean level change.

Discussion

Similar trends were observed in boys and girls’ pornography use characteristics when
examining potential changes before and during the COVID-19 pandemic. Despite prior studies
reporting a self-perceived increase in adolescents and young adults’ pornography use since the
beginning of the COVID-19 pandemic (Li et al., 2020; Nebot-Garcia et al., 2020; Nelson et al.,

2020), our results suggest that adolescents during the COVID-19 pandemic did not report using
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pornography more frequently and they did not engage more frequently in pornography use due to
different motivations (e.g., using pornography to decrease boredom or suppress negative
emotions). Moreover, in line with the findings of the only longitudinal study reporting temporal
trends in PPU in adults (Grubbs et al., 2021), our results suggest that PPU slightly decreased
during the COVID-19 pandemic in boys, compared to pre-COVID-19 times. Although girls’ PPU
levels were low before and during the COVID-19 pandemic as well, a statistically significant
increase was observed in girls’ PPU levels. Yet, these changes were negligible and the overall
score of girls is still considered low, providing no real practical relevance.

No Significant Changes in Adolescents’ Pre-COVID-19 and During COVID-19
Pornography Use Frequency and Motivations

Despite previously documented differences between adolescent boys and girls’
pornography use characteristics (B6the, Vaillancourt-Morel, Dion, et al., 2021; Béthe,
Vaillancourt-Morel, et al., 2020; Peter & Valkenburg, 2016), no gender differences were
observed in the trends of changes in pornography use frequency and pornography use
motivations. In contrast with our hypothesis and findings of prior studies among adolescents and
young adults (Li et al., 2020; Nelson et al., 2020), adolescents during the COVID-19 pandemic
and related lockdowns did not show significant changes in their frequency of pornography use
compared to the pre-COVID-19. On average, boys used pornography many times per week,
while girls used it less than once a month both before and during the COVID-19 pandemic.

One main difference between the present study and previous ones is that we used a
longitudinal study design to compare adolescents’ pornography use characteristics before and
during the COVID-19 pandemic, whereas past studies used samples recruited during the
pandemic, and asked about participants’ perception concerning changes in their pornography use

(e.g., whether they watched less, more, or the same amount of pornography since the pandemic;
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Li et al., 2020; Nelson et al., 2020). Given potential recall biases in retrospective studies of online
activities (Kahn et al., 2014), adolescents’ reports about their pornography use before the
pandemic or changes in their pornography use during the pandemic may not be as accurate as
comparing actual reports on pornography use characteristics before and during the pandemic.

Another difference between previous studies (Li et al., 2020; Nelson et al., 2020) and the
present one is related to samples’ characteristics. Our study included a diverse sample of
adolescents aged between 14 and 18 years (with a mean age of 15.4 years at baseline), including
all genders and sexual orientations. However, two of the prior studies included both adolescents
and young adults (i.e., 967 participants were aged between 15 to 35 with a mean age of 26.6
years in Li et al., 2020; and 134 participants were aged between 16 to 20 with a mean age of 19.2
in Nebort-Garcia et al., 2020), while the other study focused on a more specific population of 151
adolescents, namely, sexual minority boys aged between 15 and 17 years (Nelson et al., 2020).
These differences in sample characteristics might have yielded different results. For example, as
our sample only included adolescents, most lived with their parents. As many parents also
followed COVID-19-related regulations (e.g., social distancing, closure of workplaces) and
experienced shutdowns, adolescents were more likely at home with their parents, and thus, might
not have more opportunities to view pornography than before, while young adults might have
lived alone and worked from home during the pandemic, providing more opportunities for
pornography use.

Moreover, adolescents aged between 13 and 18 years also vary in their level of
engagement in social distancing, with only 30.5% of them engaging in pure social distancing (no
in-person contact with those outside their household; Oosterhoff et al., 2020; Oosterhoff &

Palmer, 2020). Therefore, it is possible that adolescents spent more time with their friends in
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offline settings, leaving less time for engaging in online activities, including pornography use,
resulting in no changes in their pornography use frequency.

Lastly, adolescents returned to a hybrid model of education (i.e., half in-class and half
online) in the province of Quebec (Canada) between the fall of 2020 and summer of 2021 (i.e.,
when the follow-up survey was administered), which might have provided them with the
opportunity to return to part of their pre-COVID-19 academic routine, resulting in the no
significant changes in their long-term pornography use frequency. Still, temporary increases in
pornography use might have been present among adolescents in the first months of the COVID-
19 pandemic (i.e., spring and summer of 2020). One of the largest pornography websites reported
higher traffic on their website in Canada between March and July 2020 compared to pre-COVID-
19 rates, with a peak of a 21.5% increase in pornography use on March 25, 2020 (Pornhub.com,
2020a, 2020b). These reports of increases in pornography use were also supported by a global
analysis of Google search trends (Zattoni et al., 2020). Yet, in line with our findings, when a
longer-term trend in pornography use frequency was examined before and during the COVID-19
pandemic among adults, individuals’ use had returned to similar or even lower levels of use as
reported before the pandemic by August to October 2020 (Grubbs et al., 2021). In sum, findings
suggest that although a temporary increase might have been present in individuals’ pornography
use frequency in the first months of the COVID-19 pandemic, these changes were likely
transient.

Although it was proposed in the literature that pornography may be used as a potential
distraction from negative emotions and stress that accompany the COVID-19 pandemic (Mestre-
Bach et al., 2020), adolescents did not report significantly higher levels of emotional distraction
and suppression, boredom avoidance, and stress reduction pornography use motivations during

the COVID-19 pandemic, compared to the pre-COVID-19 levels. Still, it is important to note that
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adolescents during COVID-19 may have experienced varying levels of stress and negative
emotions due to the pandemic and related restrictions (Duan et al., 2020; Ellis et al., 2020; Fegert
et al., 2020; Racine et al., 2020), and may choose other activities to cope with these difficulties.
Studies conducted during the COVID-19 pandemic documented that adolescents engaged in more
online activities, including schoolwork, monitoring the latest news about the pandemic, and used
social media to stay in touch with friends and peers (Ellis et al., 2020; Munasinghe et al., 2020).
This suggests that adolescents may engage in these activities instead of pornography use, and that
these may help them cope with COVID-19-related stress. Concerning other pornography use
motivations that were assessed in the present study (i.e., sexual pleasure, sexual curiosity,
fantasy, lack of sexual satisfaction, and self-exploration), adolescents did not report significantly
different levels of these motivations pre- vs. during COVID-19.

In sum, these results suggest that adolescents’ pornography use characteristics, in general,
might not have changed as significantly as it was suggested by previous findings (Li et al., 2020;
Nelson et al., 2020) or predicted in popular media outlets (Doring, 2020). Prior studies also
suggest that adolescents may use pornography out of curiosity or as an aid for masturbation,
rather than a means to cope with negative emotions and stress (Arrington-Sanders et al., 2015;
Béthe et al., 2019; Romito & Beltramini, 2011; Sevéikova & Daneback, 2014), and these
motivations may not be impacted as profoundly by the pandemic as the coping-related
motivations. Yet, substantial inter-individual variability was observed in both the initial levels
and changes of pornography use frequency and motivations in boys and girls as well, suggesting
that some adolescents might have had higher, whereas others might have had lower, initial
pornography use frequency and motivations levels than the average, and individual changes were

likely to be heterogeneous (i.e., different levels of increase, decrease, or stability might have been
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present for some adolescents), reinforcing the need to better understand the factors involved in
adolescents’ pornography use.

Negligible Changes in Adolescents’ Pre-COVID-19 and During COVID-19 Problematic
Pornography Use

Corroborating the findings of the only longitudinal study reporting temporal trends in
PPU in adults (Grubbs et al., 2021), our results also suggested that PPU slightly decreased during
the COVID-19 pandemic in boys, compared to pre-COVID-19 times. Although the latent
changes models suggested that this general decrease in boys’ PPU levels were significant, this
change was very small on a descriptive level (i.e., when observing boys’ pre-COVID-19 and
during COVID-19 mean scores, the change was -0.03 on a scale from one to seven). Concerning
girls, the latent changes models suggested that their PPU levels significantly increased over the
one-year period of the study. However, again, it needs to be noted that this change was very small
on the descriptive level (i.e., when observing girls’ pre-COVID-19 and during COVID-19 mean
scores, the change was +0.03 on a scale from one to seven). These significant changes might
derive from the large sample size (i.e., with large sample sizes, even small differences turn out to
be significant differences), and thus, we do not consider them as meaningful changes.

Yet, it needs to be noted that as in the case of pornography use frequency and
pornography use motivations, substantial inter-individual variability was observed in both the
initial levels and changes of PPU in boys and girls as well. These findings suggest that some
adolescents might have had higher or lower initial PPU levels than the average. Also, individual
changes were likely to be heterogeneous, suggesting that some adolescents might have
experienced steeper increases or decreases in their PPU than the mean PPU changes. Thus, it may

be plausible that some adolescents who might already have had problems with their pornography
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use before the COVID-19 pandemic might experience an increase in their PPU under such an
unprecedented situation as a pandemic (Kiraly et al., 2020; Mestre-Bach et al., 2020).
Limitations and Future Directions

The results of the present study provide preliminary answers to current concerns about
whether adolescents’ pornography use characteristics, including pornography use frequency,
motivations, and PPU, might have changed due to the COVID-19 pandemic and related
restrictions (e.g., social distancing). Nevertheless, some limitations of this study need to be noted.
We used data from a self-selected sample of adolescents, who completed self-report measures.
Thus, the findings may include some biases (e.g., recall bias, under- or over-reporting, or
selective loss of participants; Stulhofer et al., 2021). Although moral incongruence towards
pornography use may be associated with self-perceived PPU (Grubbs, Perry, et al., 2019; Grubbs
& Perry, 2019), it was not assessed in this study. The present study only assessed intentional
pornography use; unwanted exposure was not examined. We used a diverse sample in terms of
gender and sexual orientation, but it was not representative of all adolescents in the country,
limiting the findings’ generalizability. The fact that our sample included adolescents from a
Western, educated, industrialized, rich, and democratic (WEIRD) country also limits the
generalizability of the findings. Future studies are needed to replicate and extend the present
study’s findings, preferably in pre-registered study designs, including non-WEIRD samples
(Klein et al., 2021).

As is usually the case in large-scale and longitudinal studies among adolescents (Kohut et
al., 2021; Vandenbosch et al., 2015; Vandenbosch & Peter, 2016), we had to reduce the number
of items per construct. Therefore, although we assessed a diverse set of pornography use
characteristics, each motivation (Béthe, Toth-Kiraly, Bella, et al., 2021) and pornography use

frequency were measured by one item that may bias findings. Moreover, the use of self-report
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measures to assess motivations may introduce biases (e.g., it is not possible to differentiate
between reports of actual motivations and posterior attributions concerning the reasons of given
behaviors). Thus, study designs focusing on real-time data collection when a behavior occurs
(e.g., ecological momentary assessment, EMA) might provide a more accurate and nuanced
understanding of motivations underlying pornography use. Given the presence of substantial
inter-individual variability in the latent change models, future studies would do well in relying on
an analytic approach that is able to identify subpopulations of adolescents characterized by
different change scores. Lastly, while no differences were observed in the results concerning
boys’ pornography use with and without the included control variables, most of the minimal
increases in girls” pornography use disappeared when control variables were added. These results
highlight the importance of considering potential confounding variables when examining
pornography use, though the selection of these potential control variables requires careful
consideration and justification (Wright, 2021), and results should be preferably reported with and
without the control variables for full transparency.
Conclusions

Although prior cross-sectional studies reported a self-perceived increase in adolescents
and young adults’ pornography use since the beginning of the COVID-19 pandemic, our
longitudinal results suggest that adolescents during the pandemic might not use pornography
more frequently and not use pornography for different reasons compared to prior to their
pandemic levels. Although a slight decrease in boys’ PPU, and a slight increase in girls” PPU
were observed, these changes could be considered negligible with little practical or clinical
relevance (Ferguson, 2016; Sawilowsky, 2009). Despite previous propositions, concerns, and
cross-sectional findings (Awan et al., 2021; Mestre-Bach et al., 2020; Nebot-Garcia et al., 2020;

Nelson et al., 2020), longitudinal results suggest that the COVID-19 pandemic and related
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lockdowns might not have led to general increases in adolescents and adults’ (Grubbs et al.,

2021) pornography use.
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Descriptive Statistics and Comparisons of Participants Who Completed vs. Did Not Complete the Follow-up (Time 2) Measures in

Their Baseline (Time 1) Characteristics

Total T1 sample

)
Participants who

(2 .
Participants who did

Variables (N = 1156-1171) completed the T2 not complete the T2 1 tests D Cl‘ar\l’/ler s
n (%) __survey _ survey
(n=891-897; 76.8%) (n =265-271; 23.2%)
n (%) n (%)
Gender 10.63 .001 0.10
Masculine/boy 608 (51.9%) 444 (49.4%)? 164 (60.3%)!
Feminine/girl 557(47.6%) 451 (50.2%)? 106 (39.0%)!
Non-binary individuals 5 (0.8%) 4 (0.4%) 2 (0.7%)
Sexual orientation 2.94 .086 0.05
Heterosexual 1004 (86.7%) 780 (87.6%) 224 (83.6%)
Sexually diverse 154 (13.3%) 110 (12.4%) 44 (16.4%)
Family environment 4.06 .044 0.06
Living with both parents 840 (71.7%) 658 (73.2%)? 182 (66.9%)!
Other living situation 331 (28.3%) 241 (26.8%)? 90 (33.1%)*
Participants who Participants who did Independent
Total T1 sample completed the T2 not complete the T2 samples t-test /
Variables (N =1156-1171) survey survey P ) p d
M (SD); Median (n=891-897; 76.8%) (n = 265-271; 23.200) Mann-Whitney
M (SD); Median M (SD); Median U-test
Age at first pornography use (range: 6-18) @ 12.36 (1.81); 12 12.44 (1.76); 13 12.12 (1.94); 12 t(801) =-2.14  .033 0.18
Masturbation frequency in the past three . . . -
months (range: 1-8) ® 4.19 (2.42); 5 4.16 (2.42); 5 4.28 (2.43); 5 U =118373.50 .503 0.04
Pornography use frequency in the past three . . . -
months (range: 0-7) ¢ 2.51(2.29); 3 2.46 (2.28); 2 2.70 (2.34); 3 U =113116.00 .135 0.09
Pornography use motivations (range: 1-7)
Sexual pleasure 3.64 (2.30); 4 3.62 (2.32); 4 3.74 (2.26); 4 t(1154) =0.74  .458 0.05
Sexual curiosity 2.10 (1.49); 1 2.07 (1.46); 1 2.18 (1.60); 1 t(405.59) =1.01 .315 0.07
Fantasy 1.98 (1.50); 1 1.95(1.49); 1 2.10 (1.56); 1 t(1154) =145 .148 0.10
Lack of sexual satisfaction 1.95(1.55); 1 1.87 (1.49); 1 2.23(1.70); 1 t(393.79) =3.30 .001 0.23
Boredom avoidance 1.63(1.26); 1 159 (1.22);1 1.76 (1.39); 1 U=111828.50 .066 0.08
Emotional distraction and suppression 1.45(1.09); 1 1.41(1.04); 1 1.58(1.22); 1 U=11244750 .063 0.08
Stress reduction 1.63(1.31);1 1.62 (1.31);1 1.67 (1.31); 1 U =115132.50 .333 0.04
Self-exploration 3.04 (2.06); 3 3.02 (2.08); 3 3.11 (1.99); 3 t(1155) =0.62  .537 0.04
Problematic pornography use (range: 1-7) 1.51(0.80); 1 1.49(0.79); 1 1.56 (0.84); 1.17 U=113156.50 .247 0.06
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Note. M = mean; SD = standard deviation; T1 = Time 1 data collection; T2 = Time 2 data collection. In the case of the ¥ tests,
superscript numbers (1, 2) indicate significant (p < .05) difference between the given group and the indexed group within the same
variable.

20nly those adolescents reported their age at pornography use who had watched pornography before (n = 803); ° 1 = not once in the
past three months; 2 = less than once a month; 3 = once a month; 4 = two to three times a month; 5 = once a week; 6 = several times a
week; 7 = once a day; 8 = more than once a day; ° 0 = never, 1 = less than 1 time per month, 2 = 1 time per month, 3 = 2-3 times per
month, 4 = 1 time per week, 5 = many times per week, 6 = 1 time per day, 7 = many times per day; ¢ = Mann Whitney U-tests were

used for variables that were not distributed normally and did not met the assumptions of t-tests.
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Associations between Sociodemographic Characteristics, Pornography Use Frequency, Pornography Use Motivations, Problematic

Pornography Use, Masturbation Frequency, and COVID-19-related Stress in Baseline (Time 1) and One-Year Follow-Up (Time 2) Data

Collections

Range '\("S%‘)” S(IgeE";’ *((;Ert) 1. 2 3 4 5. 6. 7. 8. 9.  10.
1. Gender® 0-1 (8133) (8:83) (_g.ff) -
2. Sexual orientation ® 0-1 (8;31) (écl)% (éij) 127 -
3. Family environment ¢ 0-1 (835) (83% (Ol 347) .03 .01 -
4. Age at first pornography use T1 6-18 (112'538 (8 075) (81;) .28 .04 .02 -
5. Masturbation frequency T1 ¢ 1-8 (‘11"112) (8 0276) (01 ff) -48™  -03 .04 -30° -
6. Pornography use frequency T1 ¢ 0-7 ég;) (8(1)% (Ol 1541) -58™ -04 .01 -38" .78 -
7. Sexual pleasure porn. use mot. T1 1-7 (ggg) (88% (Ol 153) -50™  -04 .05 -32" 73" 82" -
8. Sexual curiosity porn. use mot. T1 1-7 éig) (3(2)% (gii) -15™ 06 077 -07" 367 417 437 -
9. Fantasy porn. use mot. T1 1-7 &gg) (ég% (3(1)‘21) -20" <01 .01 -117 377 417 43" 52T -
10. Lack of sexual satisfaction porn. use mot. T1 1-7 (122) (égé) (éﬁ) -22™  -01 .00 -12" 317 39" 347 487 497 -
11. Boredom avoidance porn. use mot. T1 1-7 (122) ((2)(1;71) (8?491) -16™ -01 -03 -04 28" 347 327 397 46T 437
ise IrEnrQEtEIETaI distraction and suppression porn. 1.7 (igg) (Sg% (gii) 15% 02 05 05 237 30™ 26" 41”44 56
13. Stress reduction porn. use mot. T1 1-7 (12?) (S(l);) (8513451) -21™ -06" .03 -12" 317 39" 357 46T 477 B3
14. Self-exploration porn. use mot. T1 1-7 (282) (833) (01 12:)) -33" 04 03 -227 B8 69" 727 B2 49" 44T
15. Problematic porn. use T1 1-7 ((1)2(1)) (5(2)% (822) -35™ -05 .00 -26" 45" 59™ 53" 50" 497 54"
16. Pornography use frequency T2 ¢ 0-7 (3:22) (8:(1)2) (Olfg) 56 -05 01 -28" 64”747 66T 317 32" 29"
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3.70 -0.03 -1.55 - - - - - . . .
17. Sexual pleasure porn. use mot. T2 1-7 227)  (0.08) (0.16) -.47 -.02 02 -24 .62 .66 .68 .29 .32 .22
2.23 1.05 0.19
(151) (0.08) (0.16)
19. Fantasy porn. use mot. T2 1-7 é:gg) (é:gg) (8:2‘6‘) 24 02 03 -09° 367 407 38 28"  39™ 23"
1.93 1.53 1.36
(1.49)  (0.08)  (0.16)
1.72 1.95 3.00

18. Sexual curiosity porn. use mot. T2 1-7 -12" 04 .06 .04 29 28" 30" .44 22 25

20. Lack of sexual satisfaction porn. use mot. T2 1-7 -21™ .03 -02 -127 257 32" 277 26T 24 AT

21. Boredom avoidance porn. use mot. T2 1-7 (1.36) (0:08) (0.16) -15" 05 -03 -07 24" 28™ 25" 26" 26" 287
5§e En;gt_ipznal distraction and suppression porn. 1.7 (14112) ((2)352;) ((7)?2) 177 02 00 117 24%  28™  21™  91™ o5 ag™
23. Stress reduction porn. use mot. T2 1-7 (122) (é(l)g) (gig) -24”  -03 -01 -127 27" 3T 28" 317 29" 307
24. Self-exploration porn. use mot. T2 1-7 (gzgg) (8:82) (01122) S29% 03 04 -12% 46" 50™ 497 34™ 34 25"
25. Problematic porn. use T2 1-7 (3:?8) (S:gé) ((7):22) _31% .04 -03 -19% 38" 477 40% 28" 30 327
26. COVID-19-related stress T2 1-6 249 0.60 0.5 .35 .10™ .03 .06 -18™  -25™ 24"  -03 -.06 -117

(135 (0.08) (0.16)

(continued on the following page)
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11. 12. 13. 14, 15. 16. 17. 18. 19. 20. 21. 22. 23. 24. 25.
12. Emotional distraction and suppression 51 _
porn. use mot. T1 '
13. Stress reduction porn. use mot. T1 407 617 -
14. Self-exploration porn. use mot. T1 417 357 44T -
15. Problematic porn. use T1 447 B4™ 63" 58T -
16. Pornography use frequency T2 ¢ 247 217 29" 547 46 -
17. Sexual pleasure porn. use mot. T2 217" 8™ 24 55" 39" 82" -
18. Sexual curiosity porn. use mot. T2 21" 21 25" 3% 257 38" 397 -
19. Fantasy porn. use mot. T2 25" 247 24 36" .31 49 48" 457 -
iodt.L'T'%k of sexual satisfaction porn. use 21 97 31™ 309%™ 34%  44™ 357 a1% 41 _
21. Boredom avoidance porn. use mot. T2 377247 237 297 317 339%™ 34 38" 497 467 -
22. Emotional distraction and suppression 977 3™ 29™ 2™  35%  35% 25" og™  A49™ 5o BB _
porn. use mot. T2
23. Stress reduction porn. use mot. T2 A8 .30 377 357 43 427 347 38" 43" 57 487 67T -
24. Self-exploration porn. use mot. T2 22719 26" 53" 36" .64™ 697 477 B2 427 417 337 417 -
25. Problematic porn. use T2 267 33" 34™ 41 B4™ 59T 487 38" 50" 52 50T 657 67" 527 -
26. COVID-19-related stress T2 -.05 -.03 -04 -15" -11™ -23" -18" <01 -.05 -.02 <.01 -01  -01 -13" -.09"

Note. SD = standard deviation; Skew. = Skewness, Kurt. = Kurtosis, SE = standard error.

20 = boy, 1 = girl; 0 = heterosexual, 1 = sexually diverse; ¢0 = living with both parents, 1 = other living situation; ¢ 1 = not once in the

past three months; 2 = less than once a month; 3 = once a month; 4 = two to three times a month; 5 = once a week; 6 = several times a

week; 7 = once a day; 8 = more than once a day; ¢ 0 = never, 1 = less than 1 time per month, 2 = 1 time per month, 3 = 2-3 times per

month, 4 = 1 time per week, 5 = many times per week, 6 = 1 time per day, 7 = many times per day.

*p<.05; **p<.01
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Table 3
Descriptive Statistics of Participants’ Pornography Use Frequency, Pornography Use Motivations, Problematic Pornography Use at

Baseline (Time 1) and One-Year Follow-Up (Time 2) Data Collections by Gender

Boys Girls Non-binary individuals
(n 1= 601-604; n 12 = 438-439) (n 11 = 550-553; n 1o = 447-449) (N11=5n71=34
Range Time 1 _ Time 2 _ Time 1 _ Time 2 _ Time 1 _ Time 2 _
M (SD); Median M (SD); Median M (SD); Median M (SD); Median M (SD); Median M (SD); Median
Porn. use frequency @ 0-7 3.80(2.04); 5 3.90 (2.07); 5 1.12 (1.65); 0 1.30 (1.74); 0 1.80 (2.17); 1 1.67 (2.08); 1
Pornography use motivations
Sexual pleasure 1-7 4.76 (1.99); 5 4.77 (1.96); 5 2.44 (1.99); 1 2.65 (2.06); 1 2.40 (1.95); 1 3.25(2.22); 3
Sexual curiosity 1-7 2.31(1.52); 2 2.42 (1.51); 2 1.87 (1.43); 1 2.05(1.50); 1 1.00 (0.00); 1 1.50 (0.58); 1.5
Fantasy 1-7 2.27 (1.61); 1 2.43(1.67); 2 1.67 (1.31); 1 1.71(1.28); 1 1.60 (0.89); 1 1.33(0.58); 1
Lack of sexual satisfaction 1-7 2.28(1.72); 1 2.26 (1.63); 1 1.60 (1.24); 1 1.62 (1.26); 1 1.20 (0.45); 1 1.33(0.58); 1
Boredom avoidance 1-7 1.82 (1.40); 1 1.93(1.48); 1 1.42 (1.05); 1 1.51 (1.20); 1 1.00 (0.00); 1 1.00 (0.00); 1
Emotional dist. and supp. 1-7 1.60 (1.22); 1 1.66 (1.35); 1 1.28 (0.90); 1 1.28 (0.87); 1 1.20 (0.45); 1 1.00 (0.00); 1
Stress reduction 1-7 1.89 (1.49); 1 1.97 (1.56); 1 1.35(1.00); 1 1.35(0.95); 1 1.40 (0.89); 1 1.00 (0.00); 1
Self-exploration 1-7 3.70 (2.01); 4 3.62(1.98); 4 2.33(1.86); 1 2.46 (1.88); 1 2.40(1.95); 1 2.67 (2.08); 2
Problematic porn. use 1-7 1.78(0.89); 1.5 1.75(0.94);15 1.22 (0.57); 1 1.25(0.51); 1 1.07 (0.15); 1 1.17 (0.29); 1

Note. M = mean, SD = standard deviation.
20 = never, 1 = less than 1 time per month, 2 = 1 time per month, 3 = 2-3 times per month, 4 = 1 time per week, 5 = many times per

week, 6 = 1 time per day, 7 = many times per day.
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Table 4
Latent Change Score Statistics for Boys
Without controls
Initial level Change
Mean Variance Mean Variance
Estimate S.E. p-value  Estimate S.E.  p-value Estimate S.E. p-value Estimate S.E. p-value
Pornography use frequency 3.799 .083 <.001 4.159 197 <.001 .049 .084 .563 3.193 315 <.001
Pornography use motivations
Sexual pleasure 4.750 .081 <.001 3.973 198  <.001 -.040 .089 .655 3.606 327 <.001
Sexual curiosity 2.317 .062 <.001 2.320 140 <.001 105 074 .158 2.612 .250 <.001
Fantasy 2.269 .066 <.001 2.597 153 <.001 152 .085 .076 3.525 .300 <.001
Lack of sexual satisfaction 2.282 .070 <.001 2.967 173 <.001 011 .083 .897 3.241 .316 <.001
Boredom avoidance 1.824 .057 <.001 1.969 164  <.001 122 .079 122 3.008 .296 <.001
Emotional dist. and supp. 1.603 .050 <.001 1.491 161 <.001 .087 .068 201 2.107 .265 <.001
Stress reduction 1.890 .061 <.001 2.216 171 <.001 .099 .079 .210 3.027 .300 <.001
Self-exploration 3.701 .082 <.001 4.048 143 <.001 -.099 .098 .309 4.637 .336 <.001
Problematic pornography use 0.086 .041 .036 1.022 046 <.001 -.142 .026 <.001 0.411 .041 <.001
With controls
Initial level Change
Intercept Residual variance Intercept Residual variance
Estimate S.E. p-value  Estimate S.E.  p-value Estimate S.E. p-value Estimate S.E. p-value
Pornography use frequency 3.841 .070 <.001 1.861 190 <.001 .048 102 .640 3.028 .282 <.001
Pornography use motivations
Sexual pleasure 4.811 .079 <.001 2.165 174 <.001 -.079 110 475 3.544 .326 <.001
Sexual curiosity 2.256 .075 <.001 2.122 131 <.001 147 .092 111 2.663 .262 <.001
Fantasy 2.302 .085 <.001 2.402 147 <.001 110 107 .303 3.647 .306 <.001
Lack of sexual satisfaction 2.297 .086 <.001 2.796 163 <.001 .008 102 .940 3.334 .328 <.001
Boredom avoidance 1.870 .073 <.001 1.878 154 <.001 .067 101 507 3.299 .338 <.001
Emotional dist. and supp. 1.535 .059 <.001 1.442 152 <.001 153 .081 .060 2.486 .349 <.001
Stress reduction 1.867 .073 <.001 2.092 156 <.001 149 .098 127 3.572 .394 <.001
Self-exploration 3.702 .092 <.001 3.057 168  <.001 -.138 121 .256 4.603 .349 <.001
Problematic pornography use 0.096 .046 .037 0.844 044  <.001 -.110 .034 .001 0.402 .040 <.001

Note. S.E. = standard error associated with the estimate.
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Table 5
Latent Change Score Statistics for Girls
Without controls
Initial level Change
Mean Variance Mean Variance
Estimate S.E. p-value  Estimate S.E.  p-value Estimate S.E. p-value Estimate S.E. p-value
Pornography use frequency 1.118 .070 <.001 2.723 176 <.001 .205 .070 .003 2.234 234 <.001
Pornography use motivations
Sexual pleasure 2.441 .085 <.001 3.963 187 <.001 235 .084 .005 3.214 .286 <.001
Sexual curiosity 1.877 .061 <.001 2.039 156 <.001 .182 071 011 2.422 242 <.001
Fantasy 1.672 .056 <.001 1.709 162 <.001 .048 .066 461 2.054 .218 <.001
Lack of sexual satisfaction 1.607 .053 <.001 1.543 164  <.001 .033 .057 567 1.533 .203 <.001
Boredom avoidance 1.421 .045 <.001 1.105 142 <.001 113 .054 .039 1.310 178 <.001
Emotional dist. and supp. 1.283 .038 <.001 0.802 139 <.001 .007 .048 877 1.050 .188 <.001
Stress reduction 1.349 .043 <.001 1.004 154 <.001 .001 .052 .988 1.260 178 <.001
Self-exploration 2.328 .079 <.001 3.441 183  <.001 147 .082 .072 3.093 .270 <.001
Problematic pornography use -1.956 .061 <.001 2.060 160 <.001 442 .041 <.001 0.945 104 <.001
With controls
Initial level Change
Intercept Residual variance Intercept Residual variance
Estimate S.E. p-value  Estimate S.E.  p-value Estimate S.E. p-value  Estimate S.E. p-value
Pornography use frequency 1.116 .070 <.001 1.403 106 <.001 153 .082 .063 2.139 212 <.001
Pornography use motivations
Sexual pleasure 2.874 117 <.001 1.751 137 <.001 118 144 412 3.217 .316 <.001
Sexual curiosity 2.171 .105 <.001 1.422 120 <.001 -.090 129 486 2.435 .260 <.001
Fantasy 1.945 .094 <.001 1.277 125 <.001 -175 112 116 2.180 .246 <.001
Lack of sexual satisfaction 1.934 104 <.001 1.220 126 <.001 -.088 114 438 1.465 193 <.001
Boredom avoidance 1.608 .084 <.001 0.962 118 <.001 .091 .085 .286 1.312 .180 <.001
Emotional dist. and supp. 1.420 077 <.001 0.717 116 <.001 -.068 .093 461 1.197 .258 <.001
Stress reduction 1.598 .081 <.001 0.830 116 <.001 -.104 102 .308 1.326 195 <.001
Self-exploration 2.788 121 <.001 1.816 136 <.001 -.091 132 489 3.016 .295 <.001
Problematic pornography use -1.902 .070 <.001 1.421 115 <.001 416 .055 <.001 0.081 .092 <.001

Note. S.E. = standard error associated with the estimate.



