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Validity and Reliability of the Short Version of the Problematic Pornography Consumption

Scale (PPCS-6-A) in Adolescents

Abstract

Obijective: Despite the high prevalence of adolescents’ pornography use and increasing societal
concerns about it, the examination of problematic pornography use (PPU) among this population
is still scarce, potentially due to the lack of well-validated, reliable measures. The aims of the
present study were to validate a short, theory-based measure of PPU in a diverse sample of
adolescents and identify a potentially at-risk problematic pornography user group.
Method: We used a sample of 802 adolescents (35% girls; 14% sexual minority; Mage=15.4 years,
SD=0.6) who reported lifetime pornography use, collected as part of an ongoing longitudinal
study on adolescents’ sexual health. To examine the psychometric properties of the short, six-
item version of the Problematic Pornography Consumption Scale for adolescents (PPCS-6-A), we
conducted confirmatory factor analysis, gender and sexual orientation measurement invariance
testing, and assessed theoretically relevant correlates (e.g., masturbation frequency). We
conducted latent profile analysis to identify adolescents at risk of PPU.
Results: The PPCS-6-A demonstrated strong psychometric properties in terms of factor structure,
measurement invariance (i.e., boys vs. girls, and heterosexual vs. sexual minority adolescents),
and reliability, and correlated reasonably with the assessed variables. Ten percent of participants
were identified as being at-risk of PPU.
Conclusions: The PPCS-6-A can be considered a short, reliable, and valid scale to assess PPU in
adolescents, and may distinguish between low-risk and at-risk problematic users. Its use in future
studies could lead to a better understanding of the prevalence and characteristics of adolescents’

PPU.
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Public Health Significance Statements
e This study demonstrated that the short version of the Problematic Pornography
Consumption Scale is a valid and reliable measure of problematic pornography use in
adolescents, including boys, girls, heterosexual and sexual minority adolescents.
e Ten percent of participants were identified as potentially at-risk problematic pornography
users, indicating that a small but still significant group of adolescents may experience that
their pornography use is uncontrollable and results in significant distress and functional

impairment in their lives.
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Validity and Reliability of the Short Version of the Problematic Pornography Consumption
Scale (PPCS-6-A) in Adolescents

Since the availability of easy internet access and technological advancements in
industrialized countries, pornography use has become more prevalent than ever before. Based on
objective website traffic data, pornography use increased by 310% between 2004 and 2016, being
the most popular among adolescents and young adults (Lewczuk et al., 2019). There are
increasing societal concerns about adolescents’ pornography use (Keen et al., 2020), especially
when considering that pornography may represent youth’s first contact with sexuality, playing an
important role in their sexual development (Peter & Valkenburg, 2016). However, the
examination of adolescents’ problematic pornography use (PPU) — defined as persistent patterns
of uncontrollable use despite significant distress and functional impairment (Béthe, Toth-Kiraly,
et al., 2020; Kraus et al., 2018) — is still scarce in the literature (Kohut & Stulhofer, 2018;
Stulhofer et al., 2020). One potential obstacle to moving this area forward is the lack of well-
validated measures of PPU in this population. The aims of the present study were to validate a
short, theory-based measure of PPU in a diverse sample of adolescents and identify a potentially
at-risk problematic pornography user group.
Adolescents’ Pornography Use

Prevalence rates of adolescents’ pornography use vary widely from one study to another
due to conceptual and methodological shortcomings, such as examining nationally representative
vs. convenience samples or assessing intentional vs. unintentional pornography use (Peter &
Valkenburg, 2016). Nevertheless, based on data from nationally representative adolescent studies
from the US and Europe (Lobe et al., 2011; Wolak et al., 2007), 23% to 42% of adolescents (aged
between 9 to 17 years) reported past-year pornography use. According to previous studies (Béthe,

Vaillancourt-Morel, et al., 2020; Peter & Valkenburg, 2016; Sinkovi¢ et al., 2013), teenagers tend
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to have their first experience with pornography in early adolescence (i.e., around the age of 12),
with one-third of them having their first experience before the age of 11 and more than 50%
reporting using it weekly or more often.

A high ratio of adolescents in industrialized countries report viewing pornography (Béthe,
Vaillancourt-Morel, et al., 2020; Lobe et al., 2011; Wolak et al., 2007), and most of them appear
to use it frequently without reporting any negative impact on their life (Efrati, 2020; Kohut &
Stulhofer, 2018; Stulhofer et al., 2020). However, there is a smaller but still significant number of
adolescents whose pornography use may become problematic (Doornwaard et al., 2016; Efrati,
2020; Efrati & Gola, 2018; Kohut & Stulhofer, 2018; Stulhofer et al., 2020), and may result in
negative consequences over time, such as higher levels of psychological distress and sexual
problems (Grubbs et al., 2015; Grubbs & Gola, 2019). In particular, 5% to 14% of 14 to 19-year-
old adolescents reported excessive, compulsive, or problematic use of pornography (Efrati &
Gola, 2018; Pizzol et al., 2016; Stulhofer et al., 2020; Svedin et al., 2011). When problematic
cybersex use (including pornography use) was assessed among 15 to 18-year-old adolescents, 6%
to 19% of girls and 18% to 38% of boys were identified as at-risk cybersex users (i.e., excessive
cybersex use), and 1% of girls and 0% to 1% of boys were identified as pathological cybersex
users (i.e., compulsive, out-of-control cybersex use), based on cut-off scores validated with adult
users (Ballester-Arnal et al., 2017).

Although the aforementioned studies showed some important preliminary findings that
suggest pornography use might be problematic for some adolescents, several limitations should
be considered and might explain the broad range of PPU estimates in adolescents. First, most
studies examining PPU were conducted exclusively among adolescent boys (Doornwaard et al.,
2016; Kohut & Stulhofer, 2018; Pizzol et al., 2016; Rousseau et al., 2020; Stulhofer et al., 2020;

Svedin et al., 2011), limiting the generalizability of the findings to girls. Second, most prior
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studies assessed broader concepts such as cybersex use or compulsive sexual behaviors in general
(Ballester-Arnal et al., 2017; Efrati & Dannon, 2019; Efrati & Gola, 2018), precluding the
accurate examination of PPU. Finally, prior studies examining PPU among adolescents either
only assessed the frequency of adolescents’ pornography use and considered frequent use as
problematic (Cho, 2016; Svedin et al., 2011) or used scales that were developed and validated
with adult populations (Doornwaard et al., 2016; Kohut & Stulhofer, 2018; Morelli et al., 2017),
without a careful examination of the psychometric properties of the scales in adolescent samples.
Thus, a necessary next step is to validate a scale assessing PPU among adolescents, laying the
foundation for future research on PPU in this population. Given adolescence provides the ideal
window to identify and modify emerging problematic behaviors before they crystallize in
adulthood, this step has critical implications for both youth and adults’ sexual health.
Assessment of Problematic Pornography Use

Despite the inclusion of Compulsive Sexual Behavior Disorder (CSBD) in the 11th
edition of the International Statistical Classification of Diseases and Related Health Problems
(ICD-11, World Health Organization, 2019), it cannot be conclusively determined whether
CSBD should be considered as an impulse control, compulsivity-related, or addictive disorder
(Kor et al., 2013; Kraus et al., 2016; Potenza et al., 2017; Prause et al., 2017; Sassover &
Weinstein, 2020). Similarly, there is no consensus in the literature about the conceptualization of
PPU (Béthe, Toth-Kiraly, et al., 2019; Ley et al., 2014). Nevertheless, PPU is often considered as
a manifestation or subcategory of CSBD (Fernandez & Griffiths, 2019; Kafka, 2010); thus, it
may be defined as persistent, repetitive patterns of uncontrollable pornography use despite
significant personal distress and functional impairment in different life domains (Kraus et al.,
2018). To date, more than 20 scales were developed to examine PPU among adults, but no scale

assessing PPU has been rigorously validated in adolescent populations (Fernandez & Griffiths,
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2019). These scales relied on different theoretical conceptualizations (e.g., addiction or
compulsivity framework) and demonstrated varying psychometric properties (e.g., some scales
demonstrated strong reliability and validity, whereas others showed weaker validity as they only
focused on some components of PPU but not others).

Based on the findings of recent systematic literature reviews (Fernandez & Griffiths,
2019; Grubbs et al., 2020), the Problematic Pornography Consumption Scale (PPCS and PPCS-6,
Boéthe, Toth-Kiraly, Demetrovics, et al., 2020; Béthe, Toth-Kiraly, et al., 2018) is one of the most
psychometrically robust to assess PPU. The other two scales recommended for use are the
Problematic Pornography Use Scale (PPUS, Kor et al., 2014) and the Brief Pornography Screen
(BPS, Kraus et al., 2020). However, both the PPUS and the BPS have some limitations compared
to the PPCS and the PPCS-6. For example, the PPCS-6 includes six short and easily
understandable items, whereas the PPUS includes 12 items and some of the items are quite long.
Thus, the PPUS may be more difficult to understand for adolescents than the PPCS-6. The BPS is
a promising new scale to assess dysregulated pornography use, but its psychometric properties
have not been examined as thoroughly as those of the PPCS. The PPCS demonstrated strong
psychometric properties in terms of construct, convergent, divergent, and clinical validity and
utility (Béthe et al., 2017; B6the, Toth-Kiraly, et al., 2018, 2019; Béthe, Koos, et al., 2019;
Béthe, Lonza, Stulhofer, et al., 2020; Béthe, Téth-Kirdly, Bella, et al., 2020; Bothe, Toth-Kirdly,
Demetrovics, et al., 2020; Béthe et al., 2021; Téth-Kiraly et al., 2019).

Moreover, gender, sexual orientation, treatment-seeking status, and culture-based
measurement invariance have been established for the PPCS in previous studies (B6the, Toth-
Kiraly, Demetrovics, et al., 2020; Bothe, Toth-Kiraly, et al., 2018; Chen et al., 2021), while no
measurement invariance has been tested for the BPS yet, and only some preliminary results are

available for the PPUS (Borgogna et al., 2018, 2019). In addition, a large-scale mixed-method
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study including quantitative analyses, clinical interviews with patients reporting PPU, and
therapists’ clinical assessments, demonstrated that all PPU symptoms assessed by the PPCS were
endorsed by both patients and therapists, and concluded that the PPCS is a more accurate,
reliable, and valid measure than other PPU scales (Chen & Jiang, 2020). Lastly, the PPCS is the
only instrument that explicitly assesses tolerance (i.e., an important component of potentially
addictive behaviors, Griffiths, 2005) and has a reliable cut-off score that distinguishes between
problematic and non-problematic adult users (B6the, Toth-Kiraly, et al., 2018; B6the, Toth-
Kiraly, Demetrovics, et al., 2020).

The PPCS assesses PPU through six dimensions based on Griffiths’ six-component model
of addiction (Griffiths, 2005). Salience refers to the importance of pornography use in one’s life.
Tolerance describes the process of gradual increase in pornography use to reach satisfaction.
Mood modification refers to the act when one turns to pornography to reduce negative feelings
and emotions. Conflict describes intra- and interpersonal problems related to one’s pornography
use. Withdrawal captures psychological distress and/or withdrawal symptoms appearing in the
absence of pornography use. Finally, relapse describes one’s unsuccessful efforts to reduce or
stop pornography use. Pornography use is considered problematic only if an individual
demonstrates all symptoms of PPU, as an individual may report some of these characteristics
without problematic use, for example, due to high but nonproblematic engagement (Billieux et
al., 2019; Béthe, Lonza, Stulhofer, et al., 2020; Toth-Kiraly et al., 2018), or moral incongruence
concerning pornography use (Grubbs, Perry, et al., 2019; Grubbs & Perry, 2019). In sum, the
PPCS is a robust scale grounded in a solid theoretical background and demonstrating strong
psychometric properties in diverse adult populations. It is thus an appropriate basis for examining
PPU among adolescents.

Differences Based on Gender and Sexual Orientation in Adolescents’ Pornography Use
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Significant gender and sexual orientation-based differences may be observed regarding
adolescents’ pornography use (B6the, Vaillancourt-Morel, Bergeron, et al., 2019). Based on prior
large-scale studies (B6the, Vaillancourt-Morel, Girouard, et al., 2020; Sinkovi¢ et al., 2013), boys
use pornography from a younger age than girls, as boys reported first exposure around the age of
11.5 years, whereas girls reported it to be around the ages of 12 to 13.5 years. Also, based on the
results of a recent study involving more than 2800 adolescents, boys reported weekly or more
frequent pornography use, whereas girls reported monthly or less frequent pornography use
(Bé6the, Vaillancourt-Morel, Girouard, et al., 2020).

Moreover, sexual and gender minority adolescents, particularly sexual and gender
minority girls, may also use pornography from a younger age (B6the, Vaillancourt-Morel, et al.,
2019; Boéthe, Vaillancourt-Morel, Girouard, et al., 2020). Sexual and gender minority girls
reported their first pornography use half a year earlier than heterosexual, cisgender girls on
average (12.3 years and 12.9 years, respectively) (Béthe, Vaillancourt-Morel, Girouard, et al.,
2020). Sexual and gender minority adolescents may use pornography more frequently than their
heterosexual, cisgender peers due to sexuality and sexual identity-related information seeking,
but this difference might not be as pronounced as differences between boys and girls (Béthe,
Vaillancourt-Morel, et al., 2019; B6the, Vaillancourt-Morel, Girouard, et al., 2020). However, to
conclude with confidence that observed gender or sexual orientation-related differences in
adolescents’ pornography use are meaningful, it is critical to first establish the measurement
invariance (or lack of invariance) of scales as a function of these characteristics (Millsap, 2011).
Aims of the Present Study

The aim of the present study was to validate the short version of the Problematic
Pornography Consumption Scale (adapted to adolescents, PPCS-6-A) in a large, diverse sample

of adolescents. First, we examined the factor structure (i.e., confirmatory factor analysis) and
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reliability of the scale. Next, we conducted measurement invariance testing to examine whether
the PPCS-6-A functions the same way in gender- and sexual orientation-based subgroups. Given
PPU’s theoretically relevant and empirically pre-established positive associations with
pornography use and masturbation frequency (Béthe, Téoth-Kiraly, Demetrovics, et al., 2020;
Grubbs, Perry, et al., 2019; Kohut & Stulhofer, 2018), age at first pornography use (Gola et al.,
2016; Lewczuk et al., 2017), sexual interest and arousal, and sexual distress (B6the et al., 2021;
Leonhardt et al., 2020; Wéry & Billieux, 2016), we assessed these constructs as correlates to
examine the convergent validity of PPCS-6-A. Lastly, similarly to prior work in adults and
adolescent boys (Béthe, Toth-Kiraly, et al., 2018; Stulhofer et al., 2020), latent profile analysis
was conducted to identify adolescents potentially at risk of PPU.
Method

Participants

A total of 802 participants (Mage = 15.41 years, SD = 0.57) were included in the present
study. Concerning participants’ gender, 517 (64.5%) were a boy, 281 were a girl (35.0%), three
(0.4%) non-binary, gender fluid or something else (e.g., genderqueer), and one (0.1%) selected
the “other” answer option. The majority of adolescents (65.3%; n = 524) were French Canadian,
11.8% (n = 95) English Canadian, 3.5% (n = 28) African, 3.0% (n = 24) Latin or South
American, 3.0% (n = 24) European, and 13.4% (n = 107) reported other cultural identities. As
for sexual orientation, 688 (85.8%) adolescents were heterosexual, 26 (3.2%) were questioning
their sexual orientation, 11 (1.4%) were homosexual, 10 (1.2%), heteroflexible, one (0.1%),
homoflexible, 30 (3.7%), bisexual, one (0.1%), queer, 10 (1.2%), pansexual, 21 (2.6%) chose the
“none of the above” answer option, and four (0.5%) did not want to answer this question.

Procedure
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Data were collected during the second wave of an ongoing bi-center Canadian
longitudinal study on adolescents’ sexual health that began in 2018. Ensuring sample diversity,
we recruited participants from large metropolitan and rural areas and schools in the province of
Québec. Schools serving students from different socioeconomic backgrounds and Caucasian
and multi-ethnic populations were approached. Participants completed a self-report, anonymous
survey, using a secure online platform (Qualtrics Research Suite) in their classrooms on tablets
provided by research assistants, ensuring greater confidentiality. Students clicked a secure and
confidential link, received detailed information about the aims of the study, and provided
informed consent prior to beginning completion of the measures. In Québec (Canada),
adolescents can provide their own informed consent from the age of 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. Informed consent did not require a signature or the student’s name,
further ensuring complete anonymity. Students who did not want to participate in the study could
complete another activity put on the tablet by our team, such that other students could not tell
who was completing our measures or who was doing the other activity. We used a secret code as
an anonymous identifier. To generate their unique identification code, students answered eight
questions (e.g., the first letter of your mother’s or female caregiver’s first name, the first letter of
the city where they were born). Survey completion took 30 to 45 minutes. The survey included
three attention-testing questions. If students failed at least two out of these questions, their data
were considered invalid (Thomas & Clifford, 2017). Study participation was compensated with a
10$ gift card.

Specifically, these Wave 2 data were collected between November 2019 and February
2020, prior to the occurrence of COVID-19. Overall, 1,175 students attending tenth grade were

approached, and a participation rate of 99.15% was reached (only ten students refused to
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participate). Students could participate in the study if they were in tenth grade and at least 14
years old. Out of the 1,165 adolescents who agreed to participate, 30 participants were excluded
because they failed at least two out of the three attention-testing questions. Only participants who
had ever viewed pornography in their lifetime were included in the present study. This resulted in
a final sample of 802 participants (70.7%). The research procedure was approved by the two
research centers’ Institutional Review Boards and was carried out under the Declaration of
Helsinki.
Measures

Gender and Sexual Orientation. Adolescents’ gender identity was assessed with the
following question based on prior recommendations (Bauer et al., 2017): “What gender or
gender identity do you identify with? ”, answer options were: masculine/man; feminine/woman;
indigenous or other cultural gender minority identity (e.g., two-spirit); non-binary, gender fluid or
something else (e.g., genderqueer); and other (with specification). Adolescents’ sexual
orientation was assessed with the following 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; | do
not know yet, or | am currently questioning my sexual orientation; gay or lesbian or homosexual;
heteroflexible; homoflexible; bisexual; queer; pansexual; asexual; none of the above; | don’t want
to answer; other (with specification). To simplify the statistical analysis and increase statistical
power, we created two groups based on gender and sexual orientation. In the case of gender,
those who reported being a boy (n = 517) were included in the boys’ group, whereas those who
reported being a girl (n = 281) were included in the girls” group. Given that only three

adolescents reported being non-binary, gender fluid or something else (e.g., genderqueer), and
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one (0.1%) selected the “other” answer option, we could not compare their group to the boys’ and
girls’ groups statistically, but descriptive statistics are provided for them as well. In the case of
sexual orientation, the heterosexual group included participants who were heterosexual (n =
688). The sexual minority group included participants who were questioning their sexual
orientation; were gay or lesbian; heteroflexible; homoflexible; bisexual; queer; pansexual; or
chose the “none of the above” option (n = 110).

Pornography Use. Before answering any pornography-related questions, participants
were provided the following definition (Kohut et al., 2018): “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”.
Participants answered three pornography-related questions. First, participants 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? "), and
frequency of use in the past three months (“On average in the last three months, how many times
did you watch pornography? ) on an eight-point scale (0 = never; 7 = many times per day)
(Béthe, Vaillancourt-Morel, Girouard, et al., 2020; Kohut et al., 2018).

Problematic Pornography Consumption Scale-Short Version (PPCS-6). The short
version of the PPCS-6 (B6the, Toth-Kiraly, Demetrovics, et al., 2020) assesses PPU with six
items, each item representing one component of Griffiths’ six-component model of addiction
(Béthe, Toth-Kiraly, et al., 2018; Griffiths, 2005): salience, tolerance, mood modification,
relapse, withdrawal, and conflict. Following prior guidelines (Haynes et al., 1995; Marsh, Ellis, et
al., 2005; Orosz et al., 2016, 2018), the items of the PPCS-6 were selected based on theoretical

and empirical considerations by independent evaluations of experts in the field of clinical
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psychology and addiction, pornography research, and scale validation. All items of the original
scale (PPCS, Béthe, Toth-Kiraly, et al., 2018) were evaluated based on the adequacy of corrected
item-total correlations, standardized factor loadings, skewness, and kurtosis values, and covering
the breadth of the given component. The original PPCS and the PPCS-6 had positive, strong
associations (rs ranging between .96 to .97) in three independent samples, including treatment-
seeking individuals (B6the, Toth-Kiraly, Demetrovics, et al., 2020). The PPCS-6 was adapted to
adolescent populations in the present study (PPCS-6-A; Appendix A)?. Participants indicated
their answers on a seven-point scale (1 = never; 7 = all the time) regarding the past six months.
Higher scores indicate higher levels of PPU.

Masturbation. Before answering any masturbation-related questions, participants were
provided 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, participants answered one question about lifetime masturbation (“Do you
masturbate? ’; 0 = no; 1 = yes). If they had masturbated, they were asked to report the frequency
of masturbation in the past three months (“On average, over the past three months, how often did
you masturbate? ”) on an eight-point scale (1 = not once in the past three months; 8 = more than
once a day). Based on the responses to the lifetime masturbation and frequency of masturbation
variables, we computed a new masturbation frequency variable. We recoded the responses of

those adolescents who indicated that they had not masturbated previously (i.e., answering “no” to

The scale was adapted to the adolescent population by experts in the field of clinical psychology, addiction, and sex research
among adolescents. The instruction of the scale and the items were carefully revised and modified by the experts to be easier to
understand for adolescents. For example, shorter synonyms were used when appropriate (e.g., Item 3 in the original scale included
the expression “leisure activities”, but it was changed to “fun activities” in the present version of the scale). Despite these
modifications, the meaning of the items did not change, and thus, they still represent the original six components of the PPCS-6
(Béthe, Toth-Kiraly, Demetrovics, et al., 2020).
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the lifetime masturbation question) to represent “never” in the masturbation frequency question.
We used this new masturbation frequency variable in further analyses.

Sexual Interest and Arousal. Participants answered one question about their sexual
thoughts (“During the last month, how often did you have sexual thoughts?”) in the past month
adapted from the Sexual Desire Inventory-2 (Spector et al., 1996). They indicated their response
on a seven-point scale (1 = not at all; 7 = a lot). Moreover, they answered one question about
their sexual drive (“How strong is your sex drive?”, answer options: 1 = extremely strong; 6 = no
sex drive) and one question about their levels of sexual arousal (“How easily are you sexually
aroused (turned on)? ”, answer options: 1 = extremely easily, 6 = never aroused), based on the
Arizona Sexual Experience Scale (McGahuey et al., 2000). These two items were recoded so that
higher scores reflect higher levels of sexual drive and sexual arousal.

Sexual Distress. Participants completed the short, adapted version of the Sexual Distress
Scale (SDS, Derogatis et al., 2002; Paquet et al., 2018). The SDS assesses how often a sexual
difficulty caused distress in one’s life with three items (e.g., “How often did you feel distressed
about your sex life? ). Participants indicated their answers on a five-point scale (O = never; 4 =
always) regarding the past month. Higher scores indicate higher levels of sexual distress. The
scale demonstrated adequate reliability in the present study (o = .75).

Statistical Analyses

We computed descriptive statistics and correlations in SPSS 25. Correlations around |.10|
were considered weak, |.30] moderate, and |.50| strong (Cohen, 1992). We used Mplus 7.3 for
multivariate analyses. First, we conducted confirmatory factor analysis (CFA) to examine the
structural validity of the PPCS-6-A using the weighted least squares mean- and variance-adjusted
estimator (WLSMYV), which has been found to be superior to maximum-likelihood estimation for

ordered-categorical items, particularly when the response categories follow asymmetric
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thresholds (for a review, see Finney & DiStefano, 2013). Models were evaluated with commonly
used goodness-of-fit indices (Browne & Cudeck, 1993; Marsh, Hau, et al., 2005; Schermelleh-
Engel et al., 2003): Comparative Fit Index (CFI; > .90 adequate; > .95 good), Tucker—Lewis
index (TLIL; > .90 adequate; > .95 good), and Root-Mean-Square Error of Approximation with its
90% confidence interval (RMSEA; < .08 adequate, < .05 good, Schermelleh-Engel et al., 2003;
and .10 < may be acceptable, Browne & Cudeck, 1993, Kenny et al., 2015). However, RMSEA
values need to be evaluated in light of the sample size, degrees of freedom, and model
specification in each study, and multiple fit indices should be evaluated simultaneously when
deciding about a model’s adequacy (Chen et al., 2008; Kenny et al., 2015). Cronbach’s alpha (>
.70 acceptable) and composite reliability (CR; > .50 acceptable) were used to assess the reliability
(Nunnally, 1978; Perreira et al., 2018; Raykov, 1997).

To ensure that gender- and sexual orientation-based comparisons are meaningful and
reduce the possibility of measurement biases and invalid comparisons between groups (Béthe,
Bartok, et al., 2018; Millsap, 2011; Vandenberg & Lance, 2000), we conducted tests of
measurement invariance using participants’ gender (boys vs. girls) and sexual orientation
(heterosexual vs. sexual minority) as grouping variables in separate analyses. In each analysis, we
tested and compared six levels of invariance with increasingly constrained parameters:
configural, metric, scalar, residual, latent variance, and latent mean invariance. It is important to
note that the first four steps examine the presence of potential measurement biases and
differences (i.e., measurement invariance in a narrower sense), the last two steps examine the
presence of group-based differences on the level of variance and means (i.e., structural
invariance). Testing the last two steps of invariance is optional; however, it provides valuable
information about differences in (latent) levels of PPU between the examined groups (Milfont &

Fischer, 2010; Vandenberg & Lance, 2000). Significant decreases in CFI (ACFI <.010) and
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increases in RMSEA (ARMSEA < .015) suggested which level of measurement invariance was
achieved (Chen, 2007; Cheung & Rensvold, 2002). Moreover, it is suggested to report additional
fit indices (ATLI), as they may incorporate control for parsimony, and thus may be advantageous
in model comparisons (Marsh et al., 2013; Marsh, Hau, et al., 2005).

To examine the convergent validity of the PPCS-6-A, we assessed associations with
theoretically relevant correlates. We examined the correlations separately for boys and girls, and
heterosexual and sexual minority participants to corroborate the findings in each group.

To identify potentially at-risk problematic pornography users, we conducted latent profile
analysis (LPA) with the robust maximum likelihood estimator (Collins & Lanza, 2010), based on
the items of the PPCS-6-A. We estimated models, including one to four classes. The selection of
the optimal number of classes was guided by the theoretical meaningfulness and statistical
adequacy (e.g., the absence of negative variance estimates) of the extracted classes (Marsh et al.,
2009). We used the following indices to determine the number of latent classes: Akaike
Information Criterion (AIC), bias-corrected Akaike Information Criterion (CAIC), Bayesian
Information Criterion (BIC), and Sample-Size Adjusted Bayesian Information Criterion
(SSABIC). Lower values indicate more parsimonious and better fitting models. We reported the
model entropy, providing information about classification accuracy, although it should not be
directly used to guide the selection of the optimal solution (Lubke & Muthén, 2007). We also
reported the Lo-Mendell-Rubin Adjusted Likelihood Ratio Test (aLMR Test), whereby a non-
significant value suggests the superiority of a model with one less class. Once the final solution
was identified, we compared the classes on the basis of the correlates using Mplus’ (e) auxiliary
function (Asparouhov & Muthén, 2007), testing the equality of the means of the correlates across
the classes without assuming directionality between class membership and the correlates.

Results
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Structural Validity and Reliability of the PPCS-6-A

Given that the PPCS-6-A is a theory-based scale (Griffiths, 2005) and demonstrated good
psychometric properties using a one-factor model in previous studies (Bothe, Toth-Kiraly,
Demetrovics, et al., 2020) and a one-factor solution emerged based on the results of an
exploratory factor analysis in the present study, we conducted a CFA to examine the adequacy of
the one-factor model (Table 1). Although the RMSEA value was greater than .08, the CFI and
TLI values suggested that the one-factor model had an acceptable fit to the data in the total
sample (CFI =.982, TLI =.969, RMSEA = .088 [90%CI .069-.109]), and the PPU latent factor
was well-defined by strong factor loadings (Table 2)?. Descriptive statistics for each variable are
presented in Table 3. The PPCS-6-A demonstrated adequate reliability (o = .80; CR =.90).

To further support the validity of the PPCS-6-A and ensure that gender-based
comparisons are meaningful, we examined the invariance of the PPCS-6-A across two groups of
adolescents (boys vs. girls). First, we estimated the baseline models. Then, parameters were
gradually constrained, and changes in the fit indices were examined. The changes in the fit
indices suggested that latent variance invariance was achieved, but latent mean invariance was
not, suggesting the presence of latent mean differences between boys and girls (Table 1)3. When
we constrained boys’ latent means to zero for model identification, girls’ latent means were

substantially lower (-0.70 SD, p <.001). As only three (0.4%) adolescents reported being non-

2When inspecting the modification indices (MI), the covariance between Item 1 and Item 2 had a Ml of 44.08, Item 3
and Item 6 had a MI of 21.65, and Item 2 and Item 3 had a MI of 13.95. However, we did not include any error
covariances in the CFA model as previous recommendations suggest that error covariances should be included in
models based on clear empirical findings and robust theory; when the same items are assessed on multiple occasions
(e.g., longitudinal designs); or when strictly parallel items are used to measure different constructs (e.g., using the
same items for math and reading self-concept); thus, adding post hoc correlated uniquenesses without proper
justification should be avoided (Marsh, 2007; Marsh et al., 2010).

3As the sample sizes were unequal in the examined groups (i.e., the sample size in the girls group was approximately
half of the boys group), we also conducted the measurement invariance test using a random sample from the boys’
group that matched the sample size of the girls’ group. The results did not change substantially, latent variance
invariance was achieved, but latent mean invariance was not, suggesting the presence of latent mean differences
between boys and girls.
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binary, gender fluid, or something else, and one (0.1%) selected the “other”” answer option, we
could not include them in the measurement invariance testing as a separate group. The group of
non-binary or gender fluid adolescents reported a mean of 6.67 (SD = 1.16), and the one
adolescent who selected the “other” answer option reported a mean of 15.00 on the PPCS-6-A.

In the next step, we examined the invariance of the PPCS-6-A across two groups of
adolescents (heterosexual vs. sexual minority) to ensure that sexual orientation-based
comparisons are meaningful. In this case, the changes in the fit indices suggested that latent mean
invariance was achieved, indicating that the PPCS-6-A appears to function the same way in
heterosexual and sexual minority adolescents (Table 1)*.

Associations of the PPCS-6-A with Theoretically Relevant Correlates

As presented in Table 3, PPU had a positive, moderate association with the frequency of
pornography use (r = .48, p <.001) and the frequency of masturbation (r = .33, p <.001) in the
past three months. PPU scores were positively and weakly related to all indicators of sexual
interest and arousal, including sexual thoughts (r = .23, p <.001), sexual drive (r = .22, p <.001),
and sexual arousal (r = .20, p <.001). PPU also had a positive, small association with sexual
distress (r = .16, p = .001). PPU was weakly and negatively associated with age at first
pornography use (r = -.26, p <.001). These associations were similar in boys and girls (Table S1,
online supplementary material), and in heterosexual and sexual minority adolescents (Table S2,
online supplementary material).

Identification of At-Risk Problematic Pornography Users

“As the sample sizes were unequal in the examined groups (i.e., the sample size in the sexual minority adolescents
group was approximately one-sixth of the heterosexual adolescents group), we also conducted the measurement
invariance test using a random sample from the heterosexual adolescents group that was similar to the sample size of
the sexual minority adolescents group. The results did not change substantially, latent mean invariance was achieved,
suggesting the scale functions the same way in these groups.
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We performed latent profile analyses on the six items of the PPCS-6-A to identify
potential subgroups of problematic pornography users (Table 4). The AIC, CAIC, BIC, and
SSABIC values decreased continuously as more latent classes were added to the models.
Regarding entropy, all solutions had high accuracy. The non-significant aLMR Test suggested
that the three class-solution should be rejected, and the two-class solution should be retained. The
inspection of all solutions showed that adding a second class resulted in theoretically meaningful,
distinct, and interpretable classes, but adding a third (or fourth) class simply led to the arbitrary
division of one class into two smaller ones with similar shapes. Thus, we retained the two-class
solution in which the first class included 89.7% (n = 714) of the adolescents and represented low-
risk problematic pornography users, and the second class included 10.3% of the adolescents (n =
82) and represented at-risk problematic pornography users (Figure S1, online supplementary
material).

Comparison of the Low-Risk and At-Risk Problematic Pornography User Profiles

To examine the differences between the previously identified two classes, we compared
age at first pornography use, frequency of pornography use and masturbation, sexual interest and
arousal, sexual distress, gender, and sexual orientation between the two classes (Table 5). The at-
risk problematic pornography users reported significantly higher levels of sexual interest and
arousal and sexual distress, higher frequency of pornography use and masturbation, and younger
age at first pornography use, compared with the low-risk problematic pornography users (all ps <
.012). The at-risk problematic pornography users group included significantly more boys than
girls (p < .001), but no significant differences were observed in the ratio of heterosexual and
sexual minority adolescents in the two groups (p = .439). Furthermore, we examined item
endorsement and frequency count for all items of the PPCS-6-A in the two groups. A total of 47.9

to 92.0% of adolescents in the low-risk problematic pornography users group selected the
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“never” answer option, whereas only 6.1 to 34.1% selected it in the at-risk problematic
pornography users group (Table 6). Moreover, in the at-risk problematic pornography users
group, 35 adolescents (out of 82; 42.7%) endorsed all six items at a non-zero level (i.e., chose
other than the “never” answer option for all items), whereas 11 adolescents (out of 714; 1.5%)
did so in the low-risk problematic pornography users group (Table 7).

Discussion

Despite the high prevalence of pornography use in adolescents (Peter & Valkenburg,
2016) and increasing scientific interest in adolescents’ PPU (Kohut & Stulhofer, 2018; Stulhofer
et al., 2020), there was no systematically validated PPU scale in the literature in an adolescent
population. The present study addressed this shortcoming by thoroughly examining the
psychometric properties of the PPCS-6-A in a large, diverse sample of adolescents. The PPCS-6-
A can be considered a short, reliable, and valid scale to assess PPU among adolescents and may
distinguish between adolescents at low-risk or at-risk of experiencing PPU.

In line with recent methodological suggestions (Kohut et al., 2019; Koleti¢, 2017), a
thorough examination of the PPCS-6-A was conducted to assess the scale’s reliability and
validity in a comprehensive sample of adolescents. Our results support the unidimensionality of
the PPCS in adolescents, corroborating results of prior studies with adults (B6the, Toth-Kiraly,
Demetrovics, et al., 2020). Moreover, in line with adult findings (B6the, Lonza, et al., 2020;
Boéthe, Potenza, Griffiths, et al., 2020; B6the, Toth-Kiraly, Demetrovics, et al., 2020; Chen et al.,
2021; Chen & Jiang, 2020), the PPCS-6-A demonstrated excellent reliability in terms of
Cronbach’s alpha and composite reliability, supporting that all items assess the same underlying
construct (i.e., PPU).

In previous studies, important gender and sexual orientation-based differences were

reported in adolescents’ pornography use (Bdthe, Vaillancourt-Morel, et al., 2019; Béthe,
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Vaillancourt-Morel, Girouard, et al., 2020; Peter & Valkenburg, 2016). The present results of
measurement invariance testing indicated that the PPCS-6-A functions similarly in boys and girls,
although boys had higher PPU scores than girls, corroborating previous findings in adults (B6the,
Toth-Kirdly, Demetrovics, et al., 2020; Béthe, Toth-Kiraly, et al., 2018; Grubbs, Kraus, et al.,
2019; Rissel et al., 2017) and adolescents (Cho, 2016; Efrati & Dannon, 2019; Efrati & Gola,
2018). Concerning sexual orientation, the highest level of measurement invariance was achieved,
supporting the validity of the scale for all sexual orientations and indicating that heterosexual and
sexual minority adolescents reported similar levels of PPU in general, reflecting the findings of
the original validation study with adults (B6the, Toth-Kiraly, Demetrovics, et al., 2020). The
PPCS-6-A may be used reliably in future adolescent studies assessing PPU, and the differences in
PPU scores may be attributed to actual differences between gender and sexual orientation-based
groups, and not measurement biases.

Based on correlational results, higher levels of PPU were associated with more frequent
pornography use and masturbation, with moderate effect sizes, in line with prior studies among
adults and adolescents (Béthe et al., 2017; Bothe, Toth-Kiraly, et al., 2018; Bothe, Toth-Kiraly,
Demetrovics, et al., 2020; Béthe et al., 2021; Grubbs, Perry, et al., 2019; Kohut & Stulhofer,
2018). Moreover, higher levels of PPU were related to higher levels of sexual interest and arousal
and sexual distress, with small effect sizes, corroborating prior findings among adults (Béthe et
al., 2021; Leonhardt et al., 2020; Wéry & Billieux, 2016). Higher levels of PPU were associated
with younger age at first pornography use, with a small effect size, similarly to prior studies
examining treatment seeking and non-treatment seeking adults (Gola et al., 2016; Lewczuk et al.,
2017). Given that previous research focused mainly on heterosexual men and boys (Béthe,
Vaillancourt-Morel, et al., 2019; Grubbs et al., 2020; Kowalewska et al., 2020) which may lead

to inappropriate generalizations stemming from results based on heterosexual male samples
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(Klein et al., 2014; Montgomery-Graham, 2017), it was deemed necessary to report findings for
each subgroup of adolescents separately as well. Correlations were similar in all examined
subgroups (i.e., boys, girls, heterosexual, and sexual minority adolescents), supporting the
validity of the PPCS-6-A in all groups. However, future studies are needed to examine further the
scale’s clinical validity, utility, and temporal stability in adolescent samples.

According to the results of the latent profile analysis, two groups of adolescents were
identified based on their levels of PPU, with one group including adolescents (approximately
90% of the sample) who might be at low risk of experiencing PPU, and the other group,
adolescents (approximately 10% of the sample) who might be at risk of experiencing PPU.
Adolescents in the at-risk PPU group reported similar PPU scores as treatment-seeking and
treatment considering individuals in previous studies (BSthe, Lonza, Stulhofer, et al., 2020;
Boéthe, Toth-Kiraly, Demetrovics, et al., 2020). In line with prior findings (Cho, 2016; Efrati &
Dannon, 2019; Efrati & Gola, 2018; Vaillancourt-Morel et al., 2017), the at-risk PPU group
included significantly more boys, but no sexual orientation-related differences were identified
between the low-risk and at-risk PPU groups. Moreover, the at-risk PPU group started to use
pornography from a younger age, had higher levels of PPU, greater sexual interest, arousal, and
distress, and used pornography and masturbated more frequently than adolescents in the low-risk
PPU group. These findings are in line with those of previous studies with adults comparing
individuals with low-risk and high-risk of PPU (Béthe, Toth-Kiraly, et al., 2018; B6the, Toth-
Kiraly, Demetrovics, et al., 2020; Seok & Sohn, 2015; Voon et al., 2014).

Nevertheless, it should be noted that prior person-centered studies with adults identifying
individuals with PPU (Béthe, Toth-Kiraly, et al., 2018; Béthe, Toth-Kiraly, Potenza, et al., 2020;
Vaillancourt-Morel et al., 2017) and studies with adolescents examining compulsive sexual

behaviors (Efrati & Dannon, 2019; Efrati & Gola, 2018) reported three potential groups of users,
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with one of them being the problematic or compulsive user group. In these studies (B6the, Téth-
Kiraly, Demetrovics, et al., 2020; Bothe, Toth-Kiraly, et al., 2018; Béthe, Toth-Kiraly, Potenza,
et al., 2020; Efrati & Dannon, 2019; Efrati & Gola, 2018; Vaillancourt-Morel et al., 2017),
approximately 3% to 14% of the users belonged to the at-risk PPU group. Although only two
groups of adolescents were identified in the present study based on their levels of PPU, a similar
ratio, 10% of adolescents, belonged to the at-risk PPU group, as reported in prior studies. These
results are also in line with the findings of a recent two-wave longitudinal study examining PPU
in a sample of older adolescent boys (Stulhofer et al., 2020), reporting that 12% of boys were
included in the at-risk group at each measurement point. However, only 5% of adolescent boys
reported PPU consistently over a five-month period, suggesting a high “fluidity” in adolescents’
perceived PPU (Stulhofer et al., 2020), warranting further examination, especially using
longitudinal designs.
Limitations and Future Studies

To the best of our knowledge, this is the first study that systematically examined the
psychometric properties of a scale assessing PPU in a comprehensive sample of adolescents,
including all sexual orientations. However, the present study had some limitations, such as the
use of cross-sectional, self-reported data on a self-selected sample that may be prone to biases
(e.g., social desirability or recall bias, and under-reporting or over-reporting). Although the
present sample was large and diverse in terms of gender, sexual orientation, and cultural identity,
it was not representative of all adolescents in the country; thus, the findings may not be
generalized to all adolescents. Moreover, the number of non-binary adolescents was low, limiting
the conclusions that can be drawn from the present findings. Moral incongruence was not
assessed in this study, which may also limit generalizability, as moral incongruence may be

associated with self-perceived PPU in some cases (Grubbs, Perry, et al., 2019; Grubbs & Perry,
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2019). The present study only assessed intentional pornography use; unwanted exposure to
pornography was not examined. Each component of sexual interest and arousal (i.e., sexual
thoughts, drive, and arousal) was assessed with one item that may bias the findings. Future
studies are needed to further examine the construct and clinical validity of the PPCS-6-A, and
PPU-related functional impairment in different samples of adolescents (e.g., in different cultures
or treatment-seeking settings; Chen et al., 2021; Chen & Jiang, 2020). Longitudinal studies would
be necessary to examine the temporal stability of the PPCS-6-A (Fernandez & Griffiths, 2019;
Stulhofer et al., 2020) and to examine the natural course of PPU among adolescents, as previous
findings suggest that adolescents’ reports of PPU may significantly change over five months
(Stulhofer et al., 2020).
Conclusions

The PPCS-6-A is a theory-based (B6the, Toth-Kiraly, Demetrovics, et al., 2020; B6the,
Toth-Kiraly, et al., 2018; Griffiths, 2005), short, reliable, and valid measure to assess
adolescents’ PPU, including adolescents with all genders and sexual orientations. The PPCS-6-A
may distinguish between low-risk and potentially at-risk problematic pornography user groups, as
approximately 10% of adolescents were identified as potentially being at risk for using
pornography in a problematic manner. These findings may also reduce public concerns about
pornography use in itself being problematic for everyone (B6the, Toth-Kiraly, Potenza, et al.,
2020; Nelson & Rothman, 2020). The PPCS-6-A can be applied in future studies to gain more
accurate knowledge about the prevalence of PPU and better understand risk and protective factors

as well as the potential consequences of adolescents’ PPU.
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Table 1

38

Confirmatory Factor Analyses (CFA) and Tests of Measurement Invariance on the Short Version of the Problematic Pornography

Consumption Scale in Adolescents (PPCS-6-A)

Model WLSMV y®(df) CFI  TLI RMSEA 90% Cl  Comparison Ay? (df) ACFI ATLI ARMSEA
One-factor CFA 65.002* (9) 982 969 .088 .069-.109 — — — —
Gender-based Invariance (Npoys = 513; Ngiris = 279)

M1G. Configural 71.738* (18) 984 974 .087 .066-.108 — — — —

M2G. Metric 78.511* (23) 984 979 .078 .060-.097 M2-M1 10.636 (5) .000  +.005 -.009

M3G. Scalar 103.859* (50)  .984  .990 .052 .038-.066 M3-M2 39.687 (27) .000 +.011 -.026

M4G. Residual 114.141* (56)  .983 .991 .051 .038-.065 M4-M3 14.347*(6) -.001 +.001 -.001

M5G. Latent variance  134.897* (57)  .977 .988 .059 .046-.072 M5-M4 9.251* (1) -.006 -.003 +.008

M6G. Latent means 301.337*(58)  .928  .963 103 .092-.115 M6-M5 42.478* (1) -049 -.025 +.044
Sexual Orientation-based Invariance (Nheterosexual = 683; Nsexual minority = 109)

M1S. Configural 57.361* (18) .989 .982 074 .053-.096

M2S. Metric 59.514* (23) 990 .987 .063 .044-.083 M2-M1 2.901(5) +.001 +.005 -.011

M3S. Scalar 61.662* (47) 996  .997 .028 .000-.046 M3-M2 16.418 (24) +.006 +.010 -.035

M4S. Residual 65.432* (53) 997 998 .024 .000-.042 M4-M3 5.063(6) +.001 +.001 -.004

M5S. Latent variance 71.113* (54) 995  .997 .028 .000-.045 M5-M4 2.904 (1) -002 -.001 +.004

M6S. Latent means 69.167* (55) 996 .998 .026 .000-.043 M6-M5 1450 (1) +.001 +.001 -.002

Note. WLSMV = weighted least squares mean- and variance-adjusted estimator; x* = Chi-square; df = degrees of freedom; CFI =
comparative fit index; TLI = Tucker-Lewis Index; RMSEA = root-mean-square error of approximation; 90% CI = 90% confidence

interval of the RMSEA; ACFI = change in CFI value compared to the preceding model; ATLI = change in the TLI value compared to
the preceding model; ARMSEA = change in the RMSEA value compared to the preceding model. Bold letters indicate the final levels

of invariance that were achieved.
*p < .05.
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Table 2
Standardized Factor Loadings and Descriptive Statistics of the Short Version of the Problematic Pornography Consumption Scale in
Adolescents (PPCS-6-A)

ltems Factor Range Mean Skewness Kurtosis
Loadings g (SD) (SE) (SE)
1. | feel that porn is a big part of my life. (Salience) 75 1-7 é'gg) ((1)'88) (S'i%
2. | relax by watching porn. (Mood Modification) .66 1-7 (i'g% ((1)'33) (8'?73)
3. | participate less than | used to in other fun activities because of the time | 83 1.7 1.26 4.35 21.90
spend watching porn. (Conflict) ' (0.83) (0.09) (0.17)
4. | feel that I had to watch more and more porn for satisfaction. (Tolerance) .83 1-7 é'gg) (g'gg) (100'1571)
5. When | promise myself not to watch porn anymore, | can only stop for a short 77 1.7 2.00 1.57 1.38
time. (Relapse) ' (1.61) (0.09) (0.17)
6. | become stressed when something prevents me from watching porn. 82 1.7 1.27 4.09 19.45
(Withdrawal) ' (0.83) (0.09) (0.17)
PPCS-6-A Total score - 6-42 (150'33;; (é'gg) (g'i%

Note. All factor loadings are standardized. Loadings are statistically significant at p < .001. SD = standard deviation; SE = standard
error.
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Associations between the Short Version of the Problematic Pornography Consumption Scale (PPCS-6-A) with Pornography Use and

Sexuality-Related Variables

Range  Mean (SD) 1. 2. 3. 4. 5. 6. 7. 8.
. 10.38
1. Problematic pornography use 6-42 (5.37)
2. Age at first pornography use ) 12.33 Y. B
(in years) 6-18 (1.81) 26
3. Frequency of pornography 0-7 3.54 48 _3gxx _
use in the past three months @ (1.96) ' '
4. Frequency of masturbation in i 5.15 . . o _
the past three months ® 1-8 (1.97) 33 30 12
5. Sexual thoughts 1-7 é'%) 23** -.21** 23** 25** -
6. Sexual drive 1-6 (g'gg) 22%* -.20** 26%* 31** 56** -
7. Sexual arousal 1-6 (g'ég) 20** -.18** 24%* 25** A40** A46** -
8. Sexual distress ® 0-4 (8'%) 16** -.06 12 .03 .09 .04 -.02 -

Note. 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 month, 5 = many times per
week, 6 = 1 time per day, and 7 = many times per day; 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; ¢ Only

sexually active adolescents completed the Sexual Distress Scale (n = 434).

*p<.05 **p<.0l
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Table 4
Fit Indices for the Latent Profile Analyses
Classes AlIC CAIC BIC SSABIC Entropy L-M-R Test p

1 15076.14  15144.29  15132.29  15094.19 - - -

2 13636.62 1374453 1372553  13665.20 0.97 1423.08 0.016

3 12924.92 1307259  13046.59  12964.02 0.94 710.51 0.380

4 12396.88  12584.31  12551.31  12446.51 0.96 530.69 0.168

Note. Classes = number of latent classes; AIC = Akaike Information Criterion; CAIC = bias-
corrected Akaike Information Criterion; BIC = Bayesian Information Criterion; SSABIC =
Sample-Size Adjusted Bayesian Information Criterion; L-M-R test = Lo-Mendell-Rubin

Adjusted Likelihood Ratio Test; p = p value associated with the L-M-R Test. Bold letters indicate
that the two-class solution was selected as the final model.

Table 5

Comparison of Low-Risk and At-Risk Problematic Pornography Use Profiles in Relation to

Gender, Sexual Orientation, Pornography Use, and Sexuality-Related Variables

@) _
Low-risk problematic

(2 _
At-risk problematic

Wald

Variable pornography users pornography users 2 tests p
(n = 714; 89.7%) (n =82; 10.3%) X
M (95%CI) M (95%Cl)
1. Problematic pornography use 9.02 (8.77-9.28) 22.10 (20.87-23.34) 416.39 <.001
2. Age at first pornography use (in years) 12.42 (12.28-12.56) 11.51 (11.08-11.94) 16.04 <.001
3. Frequency of pornography use in the
past three months 2 3.34 (3.20-3.48) 5.36 (5.07-5.65) 148.38 <.001
o Frequency of masturbation in the past 5.01 (4.87-5.16) 6.44 (6.14-6.74) 7019 <.001
5. Sexual thoughts 4.81 (4.67-4.95) 5.86 (5.57-6.15) 40.06 <.001
6. Sexual drive 4.14 (4.08-4.21) 4.68 (4.49-4.87) 28.11 <.001
7. Sexual arousal 4.11 (4.05-4.17) 4.46 (4.28-4.64) 1265 <.001
8. Sexual distress® 0.67 (0.60-0.74) 0.99 (0.76-1.23) 6.40 011
1) ()
Low-risk problematic At-risk problematic 2 tests
Variable pornography users pornography users X4 p
(n =714; 89.7%) (n =82; 10.3%%)
n (%) n (%)

9. Gender

Masculine/boy 441 (61.8%)> 72 (87.8%)*

Feminine/girl 269 (37.7%)? 10 (12.2%)* 2182 < .00l

Non-binary, gender fluid or 3 (0.4%) 0 (0.0%) : '

something else (e.g., genderqueer) 70 e

Other 1 (0.1%) 0 (0.0%)
10. Sexual orientation

Heterosexual 610 (85.9%) 73 (89.0%) 0.60 439

Sexual minority

100 (14.1%)

9 (11.0%)

Note. PPCS-6-A = Short Version of the Problematic Pornography Consumption Scale in
Adolescents; M = Mean; 95% CI = 95% Confidence Interval. In the case of the 2 tests,

superscript numbers (1, 2) indicate significant (p < .05) difference between the given class and
the indexed group within the same variable.
20 =never, 1 = less than 1 time per month, 2 = 1 time per month, 3 = 2-3 times per month, 4 =1
time per month, 5 = many times per week, 6 = 1 time per day, and 7 = many times per day; °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; ¢ Only sexually active adolescents completed the Sexual Distress Scale (n = 432). 9=
Superscript numbers indicate that groups differed significantly based on the post-hoc z-tests.
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Table 6
Endorsement and Frequency Count for the Six Items of the Short Version of the Problematic Pornography Consumption Scale (PPCS-
6-A) among Low-Risk Problematic Pornography Users and At-Risk Problematic Pornography Users

Low-risk problematic pornography users (n = 714; 89.7%)

ltems M Never  Rarely Occasionally Sometimes Often  Very often  All the time
(SD)  n(%)  n(%) n (%) n (%) n (%) n (%) n (%)
1.1 feel that porn is a big part of my life L75 398 170 o7 30 16 ! 2
' ' (1.05) (55.7%) (23.8%) (13.6%) (4.2%) (2.2%) (0.1%) (0.3%)
2.1 relax by watching porn 2.17 342 139 101 69 38 10 14
' ' (1.48) (47.9%) (19.5%) (14.1%) (9.7%) (5.3%) (1.4%) (2.0%)
3. | participate less than | used to in other fun activities 1.10 657 47 7 2 0 0 1
because of the time | spend watching porn. (0.41) (92.0%) (6.6%) (1.0%) (0.3%) (0.0%) (0.0%) (0.1%)
4. | feel that I had to watch more and more porn for 1.18 608 88 14 3 1 0 0
satisfaction. (0.48) (85.2%) (12.3%) (2.0%) (0.4%) (0.1%) (0.0%) (0.0%)
5. When | promise myself not to watch porn anymore, | 1.72 486 100 38 39 35 12 4
can only stop for a short time. (1.32) (68.1%) (14.0%) (5.3%) (5.5%) (4.9%) (1.7%) (0.6%)
6. | become stressed when something prevents me from 111 656 45 10 2 1 0 0
watching porn. (0.40) (91.9%) (6.3%) (1.4%) (0.3%) (0.1%) (0.0%) (0.0%)
At-risk problematic pornography users (n = 82; 10.3%)
ltems M Never Rarely  Occasionally Sometimes  Often  Very often  All the time
SD) n(%) n(%) n (%) n (%) n (%) n (%) n (%)
1.1 feel that porn is a big part of my life. 4.07 > 8 18 20 17 4 10
(1.64) (6.1%) (9.8%) (22.0%) (24.4%)  (20.7%) (4.9%) (12.2%)
2.1 relax by watching porn 4.52 6 > 14 14 16 12 15
' ' (1.81) (7.3%) (6.1%) (17.1%) (17.1%)  (19.5%)  (14.6%) (18.3%)
3. | participate less than | used to in other fun activities 2.66 28 19 12 11 5 2 5
because of the time | spend watching porn. (1.76) (34.1%) (23.2%) (14.6%) (13.4%) (6.1%) (2.4%) (6.1%)
4. | feel that | had to watch more and more porn for 3.76 5 13 22 21 7 6 8
satisfaction. (1.64) (6.1%) (15.9%) (26.8%) (25.6%) (8.55) (7.3%) (9.8%)
5. When | promise myself not to watch porn anymore, | 4.39 9 6 12 13 15 13 14
can only stop for a short time. (1.92) (11.0%) (7.3%) (14.6%) (15.9%)  (18.3%)  (15.9%) (17.1%)
6. | become stressed when something prevents me from 2.72 28 14 17 11 5 2 5
watching porn. (1.75) (34.1%) (17.1%) (20.7%) (13.4%) (6.1%) (2.4%) (6.1%)

Note. M = mean; SD = standard deviation.
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Table 7
Non-Zero Level Endorsement of the Six Items of the Short Version of the Problematic Pornography Consumption Scale (PPCS-6-A)
among Low-Risk Problematic Pornography Users and At-Risk Problematic Pornography Users

Low-risk problematic pornography  At-risk problematic pornography

Item endorsement users (n = 714; 89.7%) users (n = 82; 10.3%)
n (%) n (%)

Six out of six items endorsed on a non-zero level 11 (1.5%) 35 (42.7%)

Five out of six items endorsed on a non-zero level 24 (3.4%) 20 (24.4%)
Four out of six items endorsed on a non-zero level 60 (8.4%) 21 (25.6%)
Three out of six items endorsed on a non-zero level 94 (13.2%) 5 (6.1%)

Two out of six items endorsed on a non-zero level 141 (19.7%) 1 (1.2%)

One out of six items endorsed on a non-zero level 147 (20.6%) 0 (0.0%)

No item endorsed on a non-zero level 237 (33.2%) 0 (0.0%)

Note. Non-zero level endorsement refers to choosing other than the “never” answer option for items.
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Appendix A
Short Version of the Problematic Pornography Consumption Scale in Adolescents (PPCS-6-A)
English Version — Short Problematic Pornography Consumption Scale in Adolescents (PPCS-6-A)

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

Please think back to the past six months and indicate on the following 7-point scale how often or to what extent the
statements apply to you. There is no right or wrong answer. Please indicate the answer that most applies to you.

1- 2 - 3- 4 — 5- 6 - 7 -
Never Rarely Occasionally ~ Sometimes Often Very often All the time
1. | feel that porn is a big part of my life.
2. | relax by watching porn.

3. | participate less than | used to in other fun activities because of the time |
spend watching porn.

4. | feel that I had to watch more and more porn for satisfaction.

5. When | promise myself not to watch porn anymore, | can only stop for a short
time.

6. | become stressed when something prevents me from watching porn.

O O O O OO+
O O O O OoO0o|~d
O O O O OO0|w
O O O O OO+
O O O O OOQ|u
O O O O OO0|o
O O O O OO0l

Scoring: Add the scores of the items.

French Version — Version abrégée de I’Echelle d’Utilisation Problématique de Pornographie pour les
Adolescents (PPCS-6-A)

Pour les questions suivantes, le terme « pornographie » est utilisé pour designer : regarder ou écouter
intentionnellement (1) des images ou des vidéos d’individus nus et (2) des images ou des vidéos dans lesquels des
personnes ont des activités sexuelles.

Repense aux six derniers mois et indique, sur I’échelle a 7 points suivante, a quelle fréquence ou dans quelle mesure
ces énoncés s’appliquent a toi. Il n’y a pas de bonne ou de mauvaise réponse. Indique la réponse qui s’applique le plus
a toi.

1- 2- 3- 4-— 5- 6 - 7-

Jamais Rarement  Occasionnellement  Parfois Souvent Treés souvent Tout le temps
1 2 3 4 5 6 7
1. Je sens que la porno occupe une grande place dans ma vie. 0O O 0O 0O 0O 0O o
2.Je me détends en regardant de la porno. O 0O 0O 0O 0O 0O O
3. \.]e partICI‘pe moins qu’avant a d’autres activités plaisantes a cause du temps que O 000 O O O

je passe a regarder de la porno.
4. Je sens que je dois regarder de plus en plus de porno pour étre satisfait(e). O 0O 0O 0O 0o 0o O
5.Quand je me promgts de ne plus regarder de porno, je peux seulement arréter O 00 0O O O
pour une courte période.

6. Je deviens stressé(e) quand quelque chose m’empéche de regarderdelapomo. O O O O O O O

Cotation: Additionner les scores des items.
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Table S1
Associations between the Short Version of the Problematic Pornography Consumption Scale (PPCS-6-A) with Pornography Use and
Sexuality-Related Variables in Boys and Girls

Boys’ Girls’
Range Mean (SD)  Mean (SD) 1 2 3 4 5. 6 7 8
1. Problematic pornography use 6-42 11.39 8.54 - - 17** 47** 33** 18** 09 15* 14
' (5.57) (4.45) ' ' ' ' ' ' '
2. Age at first pornography use ) 11.96 13.03 ok _ (e . . i i i
(in years) 6-18 (1.76) (1.71) 22 .30 .20 .16 A1 A1 12
3. Frequency of pornography i 4.29 2.14 o ok _ o o o o o
use in the past three months # 0-7 (1.63) (1.75) A0 27 65 20 18 25 23
4. Frequency of masturbation in i 5.32 2.96 . . o _ o o o
the past three months ® 1-8 (2.08) (2.19) 23 22 66 18 28 25 08
5. Sexual thoughts 1-7 (‘l‘% (‘1"25) 26%% 25k ggwe  ggak ~ s 3ge 06
. Sexual drive - . -. . . . - : :
6.S | dri 1-6 (g'gg) (g'é% 25%* 24** 30** 32%* 57** 49** 03
. Sexual arousa - . -. . . . : - -.
7.5 I I 1-6 (g'%g) (g'gg) 20** 20** 24** 24** 41** 43** 07
. 0.60 0.86
c - ** - * ** * * —
8. Sexual distress 0-4 (0.66) (0.78) .26 14 .20 14 13 .09 .02

Note. SD = standard deviation. Correlations presented below the diagonal represent the correlations for boys, correlations presented
above the diagonal represent the correlations for girls.

20 =never, 1 = less than 1 time per month, 2 = 1 time per month, 3 = 2-3 times per month, 4 = 1 time per month, 5 = many times per
week, 6 = 1 time per day, and 7 = many times per day; ? 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; °Only
sexually active adolescents completed the Sexual Distress Scale (n = 430).

*p<.05; **p<.01
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Table S2
Associations between the Short Version of the Problematic Pornography Consumption Scale (PPCS-6-A) with Pornography Use and
Sexuality-Related Variables in Heterosexual and Sexual Minority Adolescents

H Adolescents’ SM Adolescents’

Range Mean (SD) Mean (SD) 1. 2. 3. 4, 5. 6. 7. 8.
1 1050 975 *x ** ** * ** *x
1. Problematic pornography use 6-42 (5.37) (5.39) - -.25 52 .35 22 27 37 -.09
2. Age at first pornography use ) 12.30 12.57 Y. B pkk Aok i i i i
(in years) 6-18 (1.83) (1.65) 26 46 32 .16 15 13 15
3. Frequency of pornography i 3.59 3.23 sk ke _ . o -
use in the past three months 2 0-7 (1.96) (1.93) AT 36 64 19 28 24 16
4. Frequency of masturbation in i 4.23 4.01 *k _ ogEk o _ o o o
the past three months ° 1-8 (2.43) (2.37) 33 29 13 36 43 At 16
5. Sexual thoughts 1-7 (‘l"gg) (‘l"g% 23%%  Lpwk  ogkk o3k _ BQek 4gkx (Q
6. Sexual drive 1-6 4.22 4.07 21%*% - 20%*  25%* 28**  B7** - A49%* 08
(0.85) (0.86)
7. Sexual arousal 1-6 4.16 4.05 6% - 18**  24%* 20%*%  39%*  45** - -.10
(0.81) (0.91)
8. Sexual distress ¢ 0-4 0.65 1.03 23%* -.06 .08 .02 J12* .05 .03 -
(0.69 (0.86)

Note. H = heterosexual; SM = sexual minority; SD = standard deviation. Correlations presented below the diagonal represent the
correlations for heterosexual adolescents, correlations presented above the diagonal represent the correlations for sexual minority
adolescents.

20 =never, 1 = less than 1 time per month, 2 = 1 time per month, 3 = 2-3 times per month, 4 = 1 time per month, 5 = many times per
week, 6 = 1 time per day, and 7 = many times per day; ® 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; ¢ Only
sexually active adolescents completed the Sexual Distress Scale (n = 430).

*p<.05 **p<.0l
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Figure S1
Visualization of the Latent Classes Based on the Items of the Short Version of the Problematic

Pornography Consumption Scale in Adolescents (PPCS-6-A)
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