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Abstract

adequacy of existing assessment tools.

and one in line with ICD-11 criteria.

on the data.

the degree of clinical risk.

pornography measurement tools may be useful.

Background Online pornography use, an ever more common activity, has raised myriad psychosocial and clinical
concerns. While there is a need to screen for and measure its problematic dimension, there is a debate about the

Objective The study compares two instruments for measuring pathological online pornography use (POPU) that are
based on different theoretical frameworks—one in line with DSM-5 criteria and the six-component addiction model

Methods An international sample of 1,823 adults (Mean age=31.66, SD=6.74) answered an online questionnaire
that included the Short Version of the Problematic Pornography Consumption Scale (PPCS-6) and the Assessment of
Criteria for Specific Internet-Use Disorders (ACSID-11). Factorial, correlational, and network analyses were conducted

Results Both tools adequately screened for online "addictive” behavior, but the ACSID-11 was superior in assessing
Conclusion Depending on the specific aim of the assessment (screening vs. clinical diagnostics), both online
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Text box 1. Contributions to the literature

-Among researchers, assessment of Internet-based ac-
tivities problematic use is a matter of growing theoretical
disagreement.

-Against the tide, in the present study, two assessment
instruments developed based respectively on the two main
theories of behavioral addictions demonstrate equivalent
ability to assess problematic use, among the same sample of
participants.

«In addition, the main findings suggest that de precise
adequacy of a given assessment instrument on screening for
Internet-based activity problematic use depend on the type
of activity and on the studied population.

Introduction

The inclusion of Internet Gaming Disorder in the appen-
dix to the 5th edition of the Diagnostic and Statistical
Manual of Mental Disorders (DSM-5) [1, 2] and, more
recently, of Gaming Disorder in the addictive disorders
section of the 11th revision of the International Clas-
sification of Diseases (ICD-11) [3, 4] has contributed to
a proliferation of scientific research into “new” behav-
joral addictions—pornography, sports, shopping, social
media, dating apps, smartphones, etc. Studies have
typically aimed to assess the degree to which increased
involvement in “appetitive behaviors” leads to symptoms
of an addictive disorder [5-7] or to understand the phe-
nomenological factors associated with, or predictive of,
these possible addictions [8—19].

A parallel line of research has aimed to develop
instruments for measuring Internet-mediated, poten-
tially addictive, behaviors and help identify pathologi-
cal cases [10, 20-26] in light of the greater awareness of
online risks and concern that around-the-clock access
to services that are addictive “by design” may increase
problematic use [6, 25, 27-29]. In the case of online por-
nography, specifically, public health concerns have been
raised about the psychological, physical, relational, and
societal effects of addictive use [30]. After nearly two
decades of “Internet addiction” research that has not
always differentiated among specific, potentially addic-
tive, online activities [31, 32], the field can be seen as
shifting to exploring unique problematic behaviors—use
of online pornography but also that of social media, dat-
ing apps, shopping, gambling, and smartphones. Given
that personality features such as impulsivity have long
been associated with the online experience and prob-
lematic online behavior [33], the field may also be seen
as moving toward a more nuanced understanding of the
psychological drivers of said behaviors.

Still, there is no consensus on when a given poten-
tially problematic online behavior becomes excessive or
reaches the threshold of an “addiction” [6, 25, 34], and a
growing body of research [6, 35-37] has highlighted the
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limits of some popular assessment instruments used in
making that determination.

Behavioral addiction models

A behavioral addiction has been defined as a compul-
sion to engage in a rewarding non-substance-related
activity that continues despite negative consequences to
the person’s physical, relational, professional, academic,
or financial well-being [38]. Similar neural brain reward
pathways appear implicated in behavioral and substance
addictions [39-41].

Most psychometric tools for assessing potential online
behavioral addictions, including pornography, gaming,
gambling, or dating apps, are based on the “component
model” of behavioral addiction as developed by Griffiths
et al. [42] from the model in use for substance addiction
[43]. This model assesses addictive behaviors based on six
specific components: (a) salience, (b) tolerance, (c) mood
modification, (d) relapse, (e) withdrawal, and (f) conflict.
This model can be seen to be aligned with the DSM-5
diagnostic criteria for behavioral addictions such as gam-
bling and Internet-based gaming disorder [1, 2].

The component model, however, has been criticized on
the grounds that some of its criteria (e.g., salience, toler-
ance) may not be valid in the context of online activities
[6, 44—46]. In addition, the mood modification criterion
has been considered too commonly present to correctly
discriminate among individuals with or without addictive
behaviors [6, 44—46]. Furthermore, high involvement in
internet-related behaviors is likely not pathognomonic
for addiction [47-48] and may stem from comorbid dis-
orders (e.g., mood disorders, anxiety disorders, attention-
deficit and hyperactivity disorder) [49-51].

In a recent study that examined the psychometric
validity of the six-component model in the context of
social media “addiction”, Fournier et al. [6] concluded
that psychometric addiction instruments based on the
component model do not form a unitary construct as
usually theorized (a global “addiction” score), but are
rather characterized by central components (salience and
tolerance) and peripheral ones (relapse, mood modifica-
tion, conflict, and withdrawal) that the instruments “con-
flate” This, the authors warn, risks pathologizing normal
behavior.

Given the debate around the limitations of the com-
ponent model and in order to minimize the risk of
pathologizing normal online behavior, Muller et al. [25]
developed the Assessment of Criteria for Specific Inter-
net-use Disorders (ACSID-11), an instrument based on
the ICD-11 [3] criteria for gaming disorder, conceiving of
it as “a consistent and economic measure of major types
of potential and specific Internet-use disorders” (e.g.,
pornography, gaming, shopping, gambling, social media)
[25, p. 427]. Rather than the six components of the
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component model, the ACSID-11 is based on the ICD-
11 criteria for disorders due to addictive behaviors such
as gaming and gambling that have a multifactorial struc-
ture [25, p. 430] involving: (a) impaired control over the
activity (e.g., onset, frequency, intensity, duration, termi-
nation, context); (b) increased priority given to the activ-
ity at the expense of other interests and activities; and (c)
continuation or escalation of use despite negative conse-
quences [3, 25]. A fourth criterion was added in relation
to functional impairment in daily life and marked distress
due to the online activity.

In parallel, Bothe et al. [52] developed the Compulsive
Sexual Behavior Disorder Scale (CSBDS-19), an ICD-11-
based screening tool for measuring compulsive sexual
behavior disorder (CSBD), defined as a difficult to resist
and persistent tendency to engage in sexual activities
despite experiencing significant clinical symptoms and
impaired functioning [3]. The CSBDS-19 comprises 5
dimensions: control over sexual behavior; salience (sex-
ual behavior being the central focus of one’s life); relapse
(unsuccessful efforts to reduce sexual behavior); dissatis-
faction (experiencing less or no satisfaction from sexual
behavior); and negative consequences (sexual behavior
generating clinically significant distress or impairment).

The ICD-11-based ACSID and CSBDS are designed to
measure the frequency/intensity of the difficult-to-con-
trol behavior and its negative consequences [1, 25, 52].
The component model, which is in line with the DSM-5
criteria for behavioral addictions such as gambling and
Internet gaming, on the other hand, includes processes
(e.g., mood modification) that are considered driving
pathways (e.g. “feels better”) [41] and that are included in
the DSM-5-based PPCS but not the ACSID or CSBDS.

Behavioral addiction vs. impulse control disorder

The distinctions between behavior addictions and
impulse control disorder have not been clearly delin-
eated, with some disorders having been interchange-
ably conceptualized and referred to as both. Gambling
disorder, for example, was included under the section of
“impulse control disorders” in the DSM-IV and under
“substance-related and addictive behaviors” in the
DSM-5 [53]. Still, attempts to distinguish the two classes
have emphasized that behavioral addictions involve a
compulsive behavior that is performed repeatedly to
reduce emotional or physical discomfort and to alleviate
unease or distress [54]. Starting as reward-driven, behav-
joral addiction processes may soon become dominated
by the compulsive element [41]. The impulse control dis-
order designation, on the other hand, stresses diminished
control over an urge-driven act, with little consideration
for consequences or despite having already suffered nega-
tive effects [54].
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Some models consider problematic online activities as
impulsive, some as ritualized chronic behaviors reminis-
cent of the obsessive-compulsive spectrum, and some as
a behavioral addiction [55, 56]. Compulsive sexual behav-
ior (CSB), which can be seen to include problematic
online pornography use (POPU), has been categorized
under impulse control disorders in the ICD-11. There is,
however, ongoing debate about whether it might be more
closely aligned with addictive behaviors [57-60], espe-
cially since limited neurobiological research suggests that
it may share characteristics with the addiction model as it
has been defined in substance use disorders [60].

The present study objectives

To inform the debate about the current instruments used
in identifying behavioral addictions, this study compared
the psychometric properties of the Short Version of the
Problematic Pornography Consumption Scale (PPCS-6
[23], designed specifically for online pornography), to the
ACSID-11 [25] (applied, in the current study, to online
pornography).

The rationale for choosing the PPCS-6 relates to the
fact that it is based on the component model, which is
widely used for conceptualizing behavioral addictions
and is in line with the DSM-5 diagnostic criteria for
these conditions [1, 44—46]. The rationale for choosing
the ACSID-11 relates to the fact that it is based on the
ICD-11 criteria for disorders due to addictive behaviors
such as gambling and gaming [3] and because its design
allows for assessing a wide range of potentially problem-
atic online activities. Therefore, a comparison between
these two instruments also allows for an examination
of the extent to which the DSM-5 and the ICD-11 defi-
nitions capture the problematic behavior. The choice of
problematic online pornography use (POPU) as topic of
investigation stems from the fact that online pornogra-
phy is a highly prevalent behavior and has been studied
using both instruments. Indeed, when it comes to the
development of the Internet, sex was absolutely founda-
tional. It has been said that lust drives technology, and
many everyday online functions, such as secure credit
card transactions, videoconferencing, peer-to-peer file
sharing, and digital watermarking, had some of their
first applications on pornographic sites [61]. Since the
arrival of mainstream pornography platforms in the early
2000’s and the rise in smartphone use, online pornogra-
phy consumption has shown considerable year on year
leaps [62-65]. Pornhub, one of the most popular porno-
graphic websites, had approximately 34 billion visits in
2018, 42 billion in 2019 and 55 billion in 2022 [62, 63].
Much has been written about how online pornography
consumption may have contributed to decreased satisfac-
tion with “real-life” sexual partners, unrealistic expecta-
tions about sexual drive and performance, risky sexual
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practices, and the emergence of the “hook up” culture
[66—69]. Still, most cases of online pornography use are
likely non-problematic. Some, however, have been linked
to dependence-like states and psychological symptoms
[65], with studies of POPU showing prevalence rates
between 1 and 15% [65, 70-72].

Given that POPU is one of the most common manifes-
tations of compulsive sexual behavior disorder (CSBD)
[73], the CSBD-19 scale [52] was used to test the discrim-
inant validity of the PPCS-6 and the ACSID-11. While
all three instruments were designed to measure prob-
lematic sexual behavior, it remains unclear how different
the constructs assessed by them are or which instrument
may best capture POPU. Thus, the present study aims to
investigate differences and similarities in the constructs
measured by these scales and to assess their respective
ability to “capture” POPU.

Research questions
Three research questions (RQ) guided the study.

a) RQI: If used in the same study sample, would two
instruments with different theoretical backgrounds
(the PPCS-6 and ACSID-11) have a similar statistical
ability to measure online pornography “addiction™?

b) RQ2: Do these scales measure similar constructs?

¢) RQ3: If we assess “addiction” symptoms using the
two scales on the same sample, which symptoms
might be central (highly relevant to the “addictive”
behavior and might “drive” other symptoms)
and which might be peripheral (secondary) in a
psychological network analysis?

As this was designed as an exploratory study, no hypoth-
esis associated with these research questions were made.

Methods

Participant recruitment and sampling

We recruited 1,823 adults who were active online por-
nography users to participate in the study by answer-
ing an online questionnaire. The inclusion criterion was
active online pornography use as determined by self-
reported information. The recruitment was conducted
anonymously, using the online crowdsourcing platform
Prolific [74]. Prolific has been described as having some
advantages over other similar platforms, including that it
is exclusively dedicated to research studies, and its par-
ticipants are more ethnically and geographically diverse
[75, 76].

Data collection material
The data was collected via online questionnaire. The
questionnaire included sociodemographic questions and
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several measurement instruments (see descriptive statis-
tics in Table 1), as follows:

Socio-demographic questions covering age, sex, mari-
tal status, level of education, and socio-economic status
(SES).

The Short Version of the Problematic Pornography
Consumption Scale (PPCS-6) [23]. This instrument con-
tains 6 items (e.g., “I felt that porn is an important part
of my life’; “I became stressed when something pre-
vented me from watching porn”) and was constructed
based on Griffiths’ [42] six-component addiction model
covering salience, tolerance, mood modification, relapse,
withdrawal, and conflict. Associated with each item is a
7-point Likert response scale, ranging from 1 (Never) to
7 (All the time).

The Assessment of Criteria for Specific Internet-use
Disorders questionnaire (ACSID-11) covering frequency
and intensity (ACSID-F and ACSID-I, respectively)
[25]. The ACSID is a new screening instrument based
on ICD-11 criteria for potential Internet-related disor-
ders, including online pornography use, and contains 11
items (e.g., “In the past 12 months, have you tried to stop
or restrict the activity and failed with it?’, “In the past 12
months, have you neglected or given up other activities
or interests that you used to enjoy because of the activ-
ity?”). For each item, there are two questions assessing
frequency and intensity (e.g., [a] Think about pornogra-
phy use - how often? [responses on a scale ranging from
1(“never”) to 4 (“often”)]); [b] Think about pornography
use - how intense? [responses on 1-4 points scale from
“not at all intense” to “intense”]). The ACSID-11 cov-
ers four dimensions: Impaired control over the Inter-
net activity (IC, 3 items); Increased priority given to the
online activity (IP, 3 items); Continuation/Escalation (CE,
3 items) of the Internet activity despite negative conse-
quences; Functional impairment in daily life (FI, 2 items:
functional impairment [FI] and marked distress related
to the activity [MD]).

Extent of online pornography use. This was measured
using a 2-item scale (“In the last month, how much time
have you spent on a typical weekday on pornography?”
and “In the last month, how much time have you spent on
a typical week-end day on pornography?”), with answers
marked on a 6-point scale (1=Less than half an-hour;
2=0.5-1 h; 3=1-3 h; 4=3-5 h; 5=5-7 h; and 6=More
than 7 h). For each participant, the answers on the two
items were aggregated into a single total score for extent
of online pornography use.

The Sexual Desire Inventory (SDI) [77, 78]. This ques-
tionnaire contains 14 items that assess two dimensions of
sexual desire: solitary (i.e., the desire to engage in sexual
behavior alone) and dyadic (i.e., the desire to have sexual
activity with another person). Using a Likert response
scale, participants report on the two dimensions as
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Table 1 Descriptive statistics of the variables/factors related to the scales used in the present study

Scales’ Dimensions / Total scores N Scale Min-Max M SD Skewness  Kurtosis
PPCS

Salience 1823 1-7 1-7 295 169 052 -0.79
Mood modification 1823 1-7 1-7 430 175 -034 -0.88
Conflict 1823 1-7 1-7 227 166 119 033
Tolerance 1823 1-7 1-7 256 181 0.88 -0.48
Relapse 1823 1-7 1-7 270 194 078 -0.73
Withdrawal. 1823 1-7 1-7 2.05 156 146 1.15
PPCS total score 1823 1-7 1-7 2.80 135 071 -0.27
ACSID-Frequency

Impaired control 1823 14 1-4 206 081 056 -0.54
Increased priority 1823 14 1-4 154 071 138 1.28
Continuation/escalation 1823 1-4 1-4 136 059 191 330
Functional impairment 1823 14 1-4 147 067 159 2.10
Total score - frequency 1823 1-4 1-4 158 059 141 1.68
ACSID-Intensity

Impaired control 1823 1-4 1-4 195 083 066 -0.45
Increased priority 1823 14 1-4 151 072 150 1.55
Continuation/escalation 1823 1-4 1-4 132 058 211 4.19
Functional impairment 1823 1-4 1-4 142 068 174 245
Total score - intensity 1823  1-4 1-4 152 060 150 1.78
ACSID both frequency and intensity combine in one score par dimension

Impaired control 1823  1-4 1-4 201 079 061 -0.50
Increased priority 1823 14 1-4 152 069 142 1.34
Continuation/escalation 1823 14 1-4 134 057 200 3.66
Functional impairment 1823 1-4 1-4 144 066 166 2.25
ACSID overall total score 1823 14 1-4 155 059 045 1.74
Cyberporn use

Cyberporn use frequency 1823 2-12 2-12 400 184 114 1.85
SDI

Dyadic 1823 1-8 8-8 538 126 -073 0.87
Solitary 1823 1-8 8-8 503 158 -047 -0.19
CSBD

Control 1823 1-4 1-4 165 076 105 0.21
Salience 1823 1-4 1-4 1,75 075 080 -0.24
Relapse 1823 1-4 1-4 1,71 073 095 0.18
Dissatisfaction 1823 14 1-4 187 085 066 -0.62
Negative consequences 1823 14 1-4 1,55 067 130 092
CSBD-total 1823 14 1-3.78 167 062 096 0.17

N=number of participants; M=mean; SD=standard deviation

PPCS=Problematic Pornography Consumption Scale; ACSID=Assessment of Criteria for Specific Internet-use Disorders; SDI=Sexual Desire Inventory;

CSBD=Compulsive Sexual Behavior Disorder Scale

When the skewness is between —0.5 and 0.5, the distribution is fairly symmetric. If the value is greater than +1, the distribution is right skewed. If the value is less
than -1, the distribution is left skewed. If the Kurtosis value is greater than + 1, the distribution is leptokurtic; if the value is less than — 1, the distribution is platykurtic

follows: frequency, from 0 (not at all) to 7 (more than
once a day); intensity, from 0 (no desire) to 8 (strong
desire); and importance, from 0 (not at all important) to
8 (extremely important). For each participant, two scores
were calculated: dyadic sexual desire score and solitary
sexual desire score. Higher scores indicate greater sexual
desire in each of the two dimensions.

The Compulsive Sexual Behavior Disorder Scale
(CSBD-19) [52]. This is an ICD-11-based screening tool
for compulsive sexual behavior that is comprised of 19

items (e.g., “Even though my sexual behavior was irre-
sponsible or reckless, I found it difficult to stop”; “My
sexual activities interfered with my work and/or educa-
tion”), each measured according to the five dimensions
presented in the introduction section. It must be noted
that the CSBD-19 (1-4 points scale) assesses global com-
pulsive sexual behavior, without a specific focus on online
pornography.
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Ethics

Participants gave digital informed consent for participat-
ing in the study and completing the survey. Participation
was voluntary and restricted to those aged >18. All data
was anonymously collected. The survey was conducted in
accordance with the Swiss Human Research Act (HRA)
[79]. Ethical approval for the research project (no. KB
390/2022) was obtained from The Bioethics Commit-
tee of the Nicolaus Copernicus University functioning at
Collegium Medicum in Bydgoszcz, Poland.

Data analysis

First, we conducted descriptive statistics on all study
variables (frequencies, means [M], standard deviations
[SD], skewness, and kurtosis). These analyses were run
with SPSS software statistics (version 29).

To answer RQ1, we conducted several exploratory fac-
torial analyses (EFA) on 70% of the data, including par-
ticipants’ scores on the six PPCS items/symptoms. These
EFA included: unrotated, varimax, and oblimin rotation
and eigenvalues vs. parallel analysis to determine the
number of factors. Confirmatory factorial analyses (CFA)
was conducted on 30% of the PPCS data and on 100% of
the data that included participants’ scores on each item
of the ACSID-F and ACSID-I. These analyses were car-
ried out to test the dimensionality and construct validity
of the two scales.

To evaluate model fit, we used the Comparative Fit
Index (CFI), the Tucker-Lewis fit index (TLI), the Stan-
dardized Root Mean Square Residual (SRMR), and the
Root Mean Square Error of Approximation (RMSEA).
Expert statisticians [80, 81] consider that cutoff values
of >0.95 and 0.90 for CFI and TLI, respectively, and of
<0.06 and 0.08 for SRMR and RMSEA, respectively, indi-
cate good or acceptable model fit. A chi-square value
divided by degrees of freedom (x*/df) of <3 and of <5 is
another indicator of good or acceptable model fit, respec-
tively [82].

Cronbach alpha coefficient («) was used as a measure of
reliability, with coefficients>0.8 and >0.7 indicating good
and acceptable internal consistency, respectively [83].
Correlation analyses (Pearson) were used to test conver-
gent validity between different measures of the same or
related constructs. According to Cohen [84], a value of
r=0.10, 0.30, or 0.50 indicates a small, medium, or large
effect, respectively. As the ACSID scale was developed
relatively recently by Muller et al. [25] and we wanted
to confirm whether our work will yield the same latent
structure described by its developers, we did not conduct
EFA. However, as the PPCS was developed four years
ago [23] and there is some disagreement about whether
the six items of the component model [42] on which it
was based are unidimensional (one-factor structure) or
would better fit within a multifactorial structure, we did
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conduct EFA. In addition, we conducted binary logistic
regression to test the discriminant validity of the PPCS
and the ACSID (ability to discriminate between “low
clinical risk” [first quartile=coded “0”] vs. “high clinical
risk” cases [fourth quartile=coded “17]).

To answer RQ2, we conducted EFA (using the same
parameters as above) on 70% of the data, including par-
ticipants’ total scores on each of the six PPCS items
(salience [S], tolerance [T], relapse [R], conflict [C], mood
modification [MM], and withdrawal [W]) and on each of
the ACSID-F dimensions (IC, IP, CE, FI). Then, we con-
ducted CFA on 30% of the sample.

It is important to note that varimax rotation returns
orthogonal factors, while oblimin allows the factors to
not be orthogonal [85]. EFA, correlations, and logistic
regression analyses were conducted with SPSS statistics
(version 29). CFA were run using Jamovi (version 2.3.26).

To answer RQ3, we conducted a psychological network
analysis on the PPCS and ACSID-F symptoms, using the
“bootnet” and the “mgm” packages for R. Psychological
network analysis was developed in the field of psychopa-
thology [86, 87], although it has also been used in other
fields. It belongs to the family of network analyses whose
common base is the representation of relations between
objects (nodes) using links (edges). In the classic social
network analysis, the search focuses on a relational net-
work in which the nodes represent individuals or objects
and the links represent social relations. Psychological
network analysis is different in that the nodes represent
variables (psychological) measured on a sample and
the links represent a statistical association among these
variables. In health studies, this type of analysis aims to
answer three main questions: (a) How does a set of symp-
toms dynamically relates to other symptoms (partial
interactions)?; (b) Which symptoms are the most impor-
tant (central symptoms that drive the maximum number
of other symptoms)?; and (c) Is there cluster and bridges
between specific groups of symptoms?

Results

Descriptive statistics on the participants
sociodemographic variables

The 1823 participants varied in age from 19 to 65 years
(M=31.66, SD=6.74). Males were more heavily repre-
sented than females (male=1155 [63.4%], female=636
[34.9%], non-binary=32 [1.8%]). About half were single
and half were married or in a relationship (single=900
[49.4%], in relationship but not married=567 [31.1%],
married=317 [17.4%], divorced=37 [2.0%], widowed=2
[0.1%]). Socio-economic status varies as follows:
low=483 (26.5%), intermediate=1265 (69.4%), high=75
(4.1%). Most of the participants (79.0%) were whites, with
other ethnic groups distributed as follows: Asian=9.4%,
mixed-race=4.8%, other=2.2%. Educational level (years
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of schooling) varied from a minimum of 4 years to a max-
imum of 27 (M=15.94, SD=3.08).

Participants resided in the United Kingdom (1,482;
77.2%), the United States (342;17.8%), Ireland (31; 1.6%),
Australia (29; 1.5%), Sweden (24; 1.3%), and New Zealand
(12; 0.6%). They were of diverse nationalities: 27 Euro-
pean countries (1,466; 76.1%), 2 North-American coun-
tries (307; 16%), 14 Asian countries (51; 2.7%), 8 African
countries (31; 2%), 2 Oceania countries (34; 1.8%), 8
Latin-American countries (13; 0.8%), and 5 Middle East-
ern countries (11; 0.8%).

Descriptive statistics of responses to scales’ questions,
male vs. female comparisons, and correlation between
ACSID-F and ACSID-I dimensions

Table 1 shows the descriptive statistics regarding the
dimensions and symptoms from all study scales. As
shown, only mood modification (a PPCS symptom) and
dyadic and solitary sexual desire (the two SDI dimen-
sions) had a score above the middle of the scale range.

The extent of cyberporn use by male participants
(M=2.15, SD=0.95; scale 1-6) was significantly higher
than by female participants (M=1.75, SD=0.79), F(2,
1788)=43.19, p<0.001, r]2p=0.045. The total PPCS score
for male participants (M=3.08, SD=1.36; scale 1-7)
was also significantly higher than for female partici-
pants (M=2.31, SD=1.18), F(2, 1788)=75.35, p<0.001,
r]2P=O.057. The ACSID total score for male participants
(M=1.66, SD=0.62; scale 1-4) was significantly higher
than for female participants (M=1.36, SD=0.48), F(2,
1788)=54.91, p<0.001, q2p=0.076. Similarly, the CSBD
total score for male participants (M=1.75, SD=0.63;
scale 1-4) was significantly higher than for female partic-
ipants (M=1.56, SD=0.59), F(2, 1788)=17.88, p<0.001,
n°,=0.019.

The PPCS (scale 1-7 points) percentile distribu-
tion was as follows: 25th percentile=1.66; 50th per-
centile=2.50; 75th percentile=3.83. Notably, 19.4% of
participants had a score>4 points, 7.1% had a score=5
points, and only 1.5% had a score>6 points. The ACSID
(scale 1-4 points) percentile distribution was as follows:
25th percentile=1.10; 50th percentile=1.36; 75th percen-
tile=1.80. Notably, 18.6% of participants had a score>2
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points and only 3.2% had a score>3 points. The CSBD
(scale 1-4 points) percentile distribution was as fol-
lows: 25th percentile=1.15; 50th percentile=1.47; 75th
percentile=2.05. Notably, 26.1% of participants had a
score>2 points and only 3.7% had a score>3 points. The
chi-square of independence test conducted on the per-
centiles’ distribution of these three assessment tools indi-
cated significant statistical difference (X?=43.71, p<0.05,
n°=0.33).

Table 2 shows the correlations between ACSID-F and
ACSID-I dimensions. As it can be seen in Table 2, the
four ACSID-F factors are highly correlated to the same
ACSID-I factors.

Comparison of PPCS vs. ACSID psychometric properties
(response to RQ1)

Assumption for factorial analyses

For the PPCS, the assumptions of adequacy (Kai-
ser—Meyer—Olkin [KMO] test=0.864) and sphericity
(Bartlett’s test [df=15]=5176, p<0.001) for factorial anal-
yses were met [88].

For the ACSID-F and ACSID-I, the assumptions of
adequacy (KMO test=0.906) and sphericity (Bartlett’s
test [df=231]=39284.45, p<0.001) for factorial analyses
were also met [88].

EFA results and CFA indices

Regarding the PPCS, EFA based on eigenvalue yielded
one factor structure explaining 61% of the variance. EFA
based on parallel analysis yielded two different results:
the oblimin rotation outputted a structure with two fac-
tors explaining 66.3% of the variance (Factor 1 [salience
and mood modification; 41.5%] and Factor 2 [tolerance,
relapse, conflict, withdrawal; 24.08%]); and the varimax
rotation outputted a structure with three factors explain-
ing 72% of the variance (Factor 1 [salience and mood
modification; 33.8%], Factor 2 [tolerance, relapse, con-
flict; 21.0% ]), and Factor 3 [withdrawal; 17.4%]).

Table 3 represents the results of all CFA conducted.
As shown, regarding the PPCS scale, the model with
one factor had poor adjustment to the data (Model-
A: x*/df=41.11; CFI=0.93; TLI=0.88; SRMR=0.051;
RMSEA=0.148), whereas the model with two factors

Table 2 Pearson correlation between symptoms of the assessment of criteria for specific internet-use disorders — frequency and

intensity forms

ACSID-F/ACSID-I Impaired control Increased priority

Continuation/escalation

Functional impairment ~ Marked distress

Impaired control 0.87 0.57 049
Increased priority 0.62 0.90 0.68
Continuation/escalation  0.54 0.67 091
Functional impairment ~ 0.55 0.61 0.63
Marked distress 0.50 0.58 0.65

0.53 0.46
0.62 0.55
0.65 0.64
0.84 0.58
0.63 0.84

ACSID-F=Assessment of Criteria for Specific Internet-use Disorders — Frequency

ACSID-F=Assessment of Criteria for Specific Internet-use Disorders - Intensity
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Table 3 The current study confirmatory factorial analysis results: Fit indices by model

Model x?/df CFI TLI SRMR RMSEA Number of factors
A 4111 0.93 0.88 0.051 0.148 1

B 542 0.99 0.99 0.011 0.034 2

C 487 0.99 0.99 0.046 0.032 3

D 45.75 093 0.87 0.050 0.157 2

E 9.753 0.97 0.96 0.036 0.069 4

F 9473 0.97 0.96 0.034 0.068 4

G 24.06 091 0.89 0.055 0112 2

H 15.02 0.95 0.93 0.036 0.087 4

x?/df=Chi-square/degree of freedom; CFI=Comparative Fit Index (CFIl); TLI=Tucker-Lewis fit index; RMSEA=Root Mean Square Error of Approximation;
SRMR=Standardized Root Mean Square Residual

Model A (61% of the variance)=PPCS conceived as one construct

Model B (66.3% of the variance)=PPCS conceived as two constructs (Factor 1 [salience and mood modification; 41.5% of variance] and Factor 2 [tolerance, relapse,
conflict, withdrawal; 24.08% of variance])

Model C (72.2% of the variance)=PPCS conceived as three constructs (Factor 1 [salience and mood modification; 33.8% of variancel, Factor 2 [tolerance, relapse,
conflict; 221.0% of variance]), and Factor 3 [withdrawal; 17.4%])

Model D (Fournier et al., 2022)=PPCS conceived as two constructs (Factor 1 [salience and tolerance] and Factor 2[mood modification, relapse, conflict, withdrawal])
Model E=ACSID-F.
Model F=ACSID-I.

Model G (66.29% of the variance)=ACSID-F and PPCS conceived as two constructs (all ACSID-F four dimensions [ 35.49% of the variance] and all PPCS six dimensions
[30.8% of the variance])

Model H (66.4% of the variance)=ACSID-I and PPCS conceived as four constructs (Factor 1 [ACSID-Increased priority, ACSID-Continuation/escalation, ACSID-
Functional impairment; 24.57% of the variance], Factor 2 [PPCS-Salience and PPCS-Mood modification; 23.88% of variance], Factor 3 [PPCS-Tolerance, PPCS-Relapse,
PPCS-Conflict, PPCS-Withdrawal; 12.72% of the variance], Factor 4 [ACSID-Impaired Control; 5.19% of the variance])

PPCS=Problematic Pornography Consumption Scale. ACSID=Assessment of Criteria for Specific Internet-use Disorders; PPCS=Problematic Pornography

Consumption Scale

(Model-B) and the model with three factors (Model-C)
showed relatively good fit. Overall, Model-C seemed to
be the best model (x*/df=4.87; CFI=0.99; TLI=0.99;
SRMR=0.046; RMSEA=0.032). Interestingly, Model-B
differs from the two-factor model found by Fournier et
al. [6] in an Italian sample, which had: Factor 1 (salience
and tolerance) and Factor 2 (relapse, conflict, mood mod-
ification, withdrawal), with the following CFA fit indi-
ces: x2=98.729, df=8, p<0.001; CFI=0.986; TLI=0.974;
SRMR=0.073; RMSEA=0.033. Therefore, using the
Fournier et al. [6] factorial structure above, we conducted
CFA on the present study data (Model-D, see Table 3)
and found fit indices that indicated relatively poor adjust-
ment to the data: x*/df=45.75; CFI=0.93; TLI=0.87;
SRMR=0.050; RMSEA =0.157.

The CFA conducted on the ACSID-F data (Model-
E) suggested good adjustment: x*/df=9.75; CFI=0.97;
TLI=0.96; SRMR=0.036; RMSEA =0.069. The CFA con-
ducted on the ACSID-I data (Model-F) indicated good
fit: x*/df=9.47; CF1=0.97; TLI=0.96; SRMR=0.034;
RMSEA=0.068.

Internal reliability

The a of the PPCS one-factor structure (all six items/
symptoms) was: 0.87. The o of the PPCS two-factor
structure was: Factor 1 (salience and mood modifica-
tion)=0.76 and Factor 2 (tolerance, relapse, conflict,
withdrawal)=0.87.

The a of the ACSID-F was 0.90, and the a of the
ACSID-I was 0.92. The «a of the ACSID-F factorial struc-
ture was: Impaired control (IC)=0.78; Increased prior-
ity (IP)=0.85, continuation/escalation (CE)=0.78, and
functional impairment (FI)=0.77. The a of the ACSID-I
factorial structure was: IC=0.80; [P=0.86, CE=0.79, and
FI=0.78.

Convergent validity

Table 4 shows the correlations between the six PPCS
symptom scores, the PPCS total score, participants’ por-
nography use extent, sexual desire (dyadic and solitary),
and the five factors of the CSBD. All r values are positive
and show medium to high effect sizes.

Table 4 also shows the correlations between, on the
one hand, ACSID-F and ACSID-I factorial scores and
ACSID-F and ACSID-I total scores, and, on the other
hand, participants’ online pornography use extent, sexual
desire (dyadic and solitary), and the five factors of the
CSBD scale. Most, but not all, r values were positive and
of medium to high effect sizes.

Importantly, as can be seen in Table 4, the values of the
ACSID-F and ACSID-I correlations with the extent of
online pornography use, SDI, and CSBD dimensions are
generally lower (although not in a statistically significant
manner), compared with the values of the correlations
between PPCS and the online pornography use, SDI, and
CSBD variables.



Page 9 of 18

(2024) 82:79

Vera Cruz et al. Archives of Public Health

SNJL}S DJWIOU0I-01D0S =53S ‘[A3]

uo[3eINPA = |9A3|-NPT ‘AI0JUBAU| 3IISI( [BNXDS =|(S ‘D]8DS JaPI0SsI J0IARYag |eNXaS dAIS|NdWoD) = gSD) {SI19pJ0sIq SN-}2UJaiu| D4123dS 104 B1ISYIID JO JUBWISSISSY = (|SDV ‘3|edS uoidwnsuo) Aydeiboulod d13ewa|qoid=Sdd

|9A3] §0°0 Y3 3B JURDYIUBIS S| UOIRIDIIOD) 4 {|SAS] L0'0 SY3} }e JURDYIUBIS S| UOIIR[SII0D

sjuedided sjew uey) s3103s JaMO| A||ed13sIIeYS PeY d[ewWwa) Jey) sUeaW san|eA ay3 buipadaid ubls aAnebaU 3y “SisA[eUe UOIIR[2110D U0sIad J9PI0-013Z PRIINPUOD aM (3[eWd) = ‘3[eW = |) 3|qeLIeA [BUIIOU S| X3S dsnedeg,

€000 100~ LECO0- 100~ 850 .50 LE0 150 0 S50 LE0 610 70 2J025 |10} [[BISN0 dISDV
000- L00- .810- v00- 1§50 [E30) 970 €70 9¢0 6¥'0 iZ40) €0 LE0 Juswiiedwl [euoiduny
00 000- LOL0- 000 60 S0 LC0 L0 €0 S0 0C0 €Lro €0 uofejesss/uonenuinuod
100~ c00- o610~ SO0 950 750 6C0 610 770 50 0€0 8l0 1540 Ajiond paseaidul
100 100~ .GC0- v00- Vady 940 740 S0 €0 940 €€0 [44y) €70 |013u0D pastedu]
uoisuawip sed 2100s
3UO U] BUIqWOd A}Isusjul
pue A>uanbaiy yroq QISOV
000 c00- L L0~ 000~ /50 950 0€0 050 0 750 0€0 610 1540) AIsua1ul - 8105 [e10]
000 100~ LL1U0- 200 60 60 970 L7'0 0] Y0 €C0 €0 9¢0 jJusuiiedwl [euoduny
00 L00- LS10- ¢o0 Vady 60 9¢0 6€0 0] €0 0¢0 €ro €0 uoliejesss/uonenuiuod
100~ €00~ L3810~ 900 750 ¢S50 8C0 80 1940 050 6C0 610 L0 Ajiond paseaidul
00 100~ LFC0- €00- /Y0 S0 ¥C0 S¥0 €0 S0 [4%0] [449] L0 |013u0d pasjedul
Ausuaul-qIsov
000~ 100~ LECO0- €00 /50 .50 0€0 050 L0 750 LE0 810 70 Aduanbayy - 21025 [ejoL.
L00- L00- L610- 900- 60 050 740 o S0 8¥'0 0 €ro 9¢0 Juswiedwl [euoliduny
00 000~ LL10- 100 6%'0 050 LC0 L0 €e0 S¥0 610 €Lro LE0 uolejedss/uolienunuo)
L0'0- 100~ .810- 00 0] €90 670 /Y0 €0 1§50 0€0 /10 [a4y Ayuoud paseaidul
100 L00- Fco- 900-  v¥0 o 0 €70 LE0 €0 €0 [X40) [h40) |013u0D pastedu]
Aousnbaig-qIsOv
€00- S00- LLC0- L00 90 S0 €60 650 50 LS50 6¥0 €0 /Y0 21035 |10} SDdd
c00- 700~ LSC0- C00 790 650 €0 650 050 090 8¢0 SC0 1540 9102S M-Y-1-D
€00~ 700~ LCCO0- ¥10 040} €0 LC0 040 040} LE0 LS50 9¢’0 340 9103 IWN-S
¥00- S00- LS10- 000 950 €90 LE0 6%0 ¥0 ¢S50 6C0 610 Ge0 [EMBIPUIM
00 c00- LLCO- €00 050 770 9C0 €50 8¢0 V0 LE0 Lc0o €€0 osdejsy
z00- v00- ,0C0- €00 LS50 750 €0 430 9’0 750 20 €C0 0’0 9ouels|o]
S00- ¥00- LLC0- 100 €90 ¢S50 LT0 90 [a4y S0 €€0 0¢0 /€0 PIPUoD
S00- €00~ L0~ 600 €0 8C0 810 €0 €e0 LE0 ¢S50 €0 €0 uonesyipoul poow
L0'0- €00- .810- /L0 8¢€0 0€0 0C0 8€0 0’0 Ge0 1§50 0€0 6€0 ddudlles
SJdd

asn

2102s Aydesbou

|e3ol  sad>uanbasuod uoldeysnessiq asdejay dualjes Jonnuoy  Aieyjos  dipekg -iod auruo
S3s 19A3]-Np3 XS 9By agsd> aaneban agsd assd assd asgsd agasd 1as 1as J0juax3 s9jqeue) / sio}oeq

sonsiReIRYd d1ydeibouwsp-0100s syuedidiiied sy} pue ‘auisap [enxas
'SI19PI0SI 9SN-12UISIU| DYIDSAS IO} PLIDIID) JO JUDWUSSISSY WOI) pue 3]eds uondwnsuod) Aydeiboulod d13ewa|gqold Woi) WoldWAS sy} U9amIad UOIIR[24I0D S1RLIBAIG UOSIEdd { djqeL



Vera Cruz et al. Archives of Public Health (2024) 82:79

Discriminant validity

Table 5 displays the results of the logistics regression
models (Model 1-4). They represent a discriminant anal-
ysis testing. It shows:

1) To what extent the participants’ scores on the
PPCS and ACSID symptoms/factors discriminated
between (a) participants with low CSBD total-scores
(fist quartile = “low clinical risk” [coded “0”]) and (b)
participants with high CSBD scores (fourth quartile
= “high clinical risk” [coded “17]);

2) To what extent participants’ total scores on PPCS
and ACSID-F/ACSID-I discriminated between (a)
participants with low CSBD total-scores and (b)
participants with high CSBD total-scores.

The “low clinical risk” group (n=499) had a CSBD total-
scores<1.16. Among them, 275 were male, 210 were
female, and 14 were non-binary. The “high clinical risk”
group (n=446) had a CSBD total-scores>2.05. Among
them, 323 were male, 118 were female, and 5 were non-
binary. There was a statistical difference between the
number of males and females present in each group
(X?[df=2]=31.05, p<0.001).

The descriptive statistics for the CSBD score were
as follows: scale=1-4 points; min score=1, max
score=3.79, mean=1.68, median=1.47. The percentiles
were: 25% = 1.16, 50% = 1.47, 75% = 2.05. The number of
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participants by quartile were: first quartile=499 (27.4%),
second quartile=425 (23.3%), third quartile=453 (24.8%),
fourth quartile=446 (24.5%).

The omnibus test model coefficients for Model 1 (PPCS
total score and ACSID total score; X2 (df=2)=564.87,
p<0.001; Nagelkerke R*=60%), Model 2 (each of the
PPCS symptoms score; X> (df=6)=551.71, p<0.001;
R2=59%), Model 3 (each of the two PPCS factors total
score; X* (df=2)=545.99, p<0.001; R?’=57%), and
Model 4 (each of the four ACSID factors total score; X>
(df=4)=441.36, p<0.001; R*=50%) were significant, indi-
cating a good fit to the data [89].

Model 1 results (see Table 5) suggests that the ACSID
scale (odds-ratio [OR]=3.88) performed better than the
PPCS scale (OR=2.92) at discriminating between “low
clinical risk” of CSBD and “high clinical risk” of CSBD.
Among the PPCS six symptoms (see Model 3), with-
drawal (OR=1.65), tolerance (OR=1.41), and relapse
(OR=1.30) were the dimensions most able to discrimi-
nate between participants with “low clinical risk” and
“high clinical risk” of CSBD. Among the ACSID four
factors (see Model 2), increased priority (OR=3.50) was
the dimension that was the most able to discriminate
between participants with “low clinical risk” and “high
clinical risk” of CSBD.

The R? values indicate the percentage of change in the
dependent variable (CSBD) explained by the predictor

Table 5 The current logistic regression results: Estimated beta coefficients of the associations between the dimensions/symptoms
from the Problematic Pornography Consumption Scale and the Assessment of Criteria for Specific Internet-use Disorders and
compulsive sexual behavior “low clinical risk”vs.“high clinical risk” cases

Latent classes Covariates b SE p OR OR 95%Cl

Model 1: Nagelkerke R?=60%

Scales total score PPCS 1.085 0.102 <0.001 2.96 242 361
ACSID 1357 0.230 <0.001 3.88 247 6.09

Model 2 : Nagelkerke R?=59%

PPCS symptoms: the unidimensional model Salience 0.097 0.074 0.190 1.10 0.95 1.27
Mood modification 0.075 0.068 0.271 1.07 0.94 1.23
Conflict 0.175 0.081 0.031 1.19 1.01 1.39
Tolerance 0.348 0.081 <0.001 141 1.20 1.66
Relapse 0.268 0.062 <0.001 130 1.15 147
Withdrawal 0.505 0.101 <0.001 1.65 1.35 2.02

Model 3 : Nagelkerke R2=57%

PPCS total scores by factor: the bidimensional model S-MM score 0.168 0.073 0.022 1.18 1.02 1.36
C-T-R-W score 1.254 0.095 <0.001 3.50 2.90 4.22

Model 4: Nagelkerke R?=50%

ACSID total score by factor Impaired control 0677 0.138 <0.001 1.96 1.50 2.58
Increased priority 1.255 0.219 <0.001 3.50 2.28 539
Continuation/escalation 0.307 0.275 0.265 135 0.79 233
Functional impairment 0.666 0.234 0.004 1.94 1.23 3.08

b=beta coefficient; SE=standard error; p=p-value at 0.05 level; OR=odds-ratio; Cl=confidence interval

PPCS=Problematic Pornography Consumption Scale. S-MM=salience and mood modification total score; C-T-R-W=conflict, tolerance, relapse, and withdrawal
total score. ACSID=Assessment of Criteria for Specific Internet-use Disorders- both Frequency and Intensity score aggregate. CSBD=Compulsive Sexual Behavior

Disorder Scale
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variables in the model. The OR can be read here as the
“effect-size” associated with each predictor in the model.

EFA results (response to RQ2)
For the EFA on the PPCS and ACSID dimensions total
scores, assumptions of adequacy (KMO=0.919) and
sphericity (Bartlett’s [df=120]=11692.43, p<0.001)
were met [88]. The a were: ACSID-dimensions-total-
score=0.88 and PPCS=0.87.

The EFA based on eigenvalue (including rotation)
yielded a two-factor structure explaining 66.29% of the
variance (Factor 1 [all ACSID-F five dimensions; 35.49%],
Factor 2 [all PPCS six dimensions; 30.8%]). The EFA
based on parallel analysis and varimax rotation yielded
a four-factor structure explaining 66.4% of the variance
(Factor 1 [ACSID-Increased priority, ACSID-Continua-
tion/escalation, ACSID-Functional impairment, ACSID-
Marked distress; 24.57%], Factor 2 [PPCS-Salience and
PPCS-Mood modification; 23.88%], Factor 3 [PPCS-
Tolerance, PPCS-Relapse, PPCS-Conflict, PPCS-With-
drawal; 12.72%], Factor 4 [ACSID-Impaired control;
5.19%])).

The CFA conducted on the above mentioned two-
factor structure (Table 3, Model-G) showed a relatively
poor fit to the data: x*/df=24.06; CFI=0.91; TLI=0.89;
SRMR=0.055; RMSEA=0.112. The CFA conducted
on the above mentioned four-factor structure (Table 3,
Model-H) showed acceptable adjustment to the data:
x?/df=15.02; CFI=0.95; TLI=0.93; SRMR=0.036;
RMSEA=0.087.
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Network relationships between symptoms (response to
RQ3)

Full zero-order Pearson correlations between the symptoms
Table 6 displays the correlations between all symptom
score values. As shown, all correlations were medium or
large. However, the correlations were stronger (e.g., r>or
=0.50) within the same category of symptoms. Among
symptoms belonging to the two different assessment
tools, the correlations were stronger between: ACISD-IP
x PPCS-C=0.63; ACSID-IC x PPCS-R=0.59; ACSID-IP x
PPCS-W=0.59; ACSID-IP x PPCS-T=0.57; ACCSID-IF
x PPCS-C=52; and ACSID-IC x PPCS-C=0.50.

Symptoms network relationships

The stability metrics of this network were as follows:
strength coefficient=0.72, expected influence coeffi-
cient=0.75, and edge coefficient=0.75. All these indices
indicate that the model had excellent stability [86, 87].

Figure 1 shows the results of the psychological net-
work analysis. The circles are referred to as “nodes”
and represent each variable “symptom” included in the
model. The lines are referred to as “edges” and represent
the standardized partial correlations among symptoms
(Spearman correlations, in this case). Blue edges indicate
positive correlations, whereas orange edges (if any) indi-
cate negative correlations. Thicker edges indicate larger
partial correlations.

Figure 2 shows the centrality strength of ACSID and
PPCS symptoms. The vertical axis represents symptoms,
and the horizontal axis the corresponding centrality
strength values. As seen, the central symptoms (the two

Table 6 Correlations between symptoms of Problematic Pornography Consumption Scale and the symptoms of Assessment of

Criteria for Specific Internet-use Disorders -- Frequency form

SYMPTOMS PPCS-S PPCS-MM  PPCS-C PPCS-T  PPCS-R PPCS-W  ACSID-IC  ACSID-IP ACSID-CE  ACSID-FI  ACSID-MD
PPCS-S 1.00

PPCS-MM 0.61 1.00

PPCS-C 047 042 1.00

PPCS-T 052 048 0.68 1.00

PPCS-R 041 041 0.57 0.63 1.00

PPCS-W 047 0.39 0.64 0.65 0.58 1.00

ACSID-IC 0.36 0.40 0.50 0.51 0.59 0.44 1.00

ACSID-IP 043 0.35 0.63 0.57 0.49 0.59 0.60 1.00

ACSID-CE 0.29 0.23 048 044 043 049 0.52 0.70 1.00

ACSID-FI 0.35 0.30 0.52 049 0.46 0.46 0.55 0.63 0.66 1.00

ACSID-MD 0.24 0.21 045 042 041 043 0.51 0.60 0.67 0.63 1.00

PPCS=Problematic Pornography Consumption Scale
ACSID=Assessment of Criteria for Specific Internet-use Disorders
PPCS-S=Salience, PPCS-MM=Mood modification, PPCS-C=Conflict, PPCS-T=Tolerance, PPCS-R=Relapse, PPCS-W=Withdrawal.

ACSID-IC=Impaired control, ACSID-IP=Increased priority given to the activity, ACSID-CE=Continuation/escalation of use despite negative consequences, ACSID-
FI=Functional impairment in daily life, ACSID-MD=Marked distress

Correlation analyses (Pearson) were used to test convergent validity between different measures of the same or related constructs

These analyses were run with IBM SPSS statistics (version 29). According to Cohen (1988), a value of r=0.10, 0.30, 0.50 indicates a small, medium, large effect,
respectively

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). New York: Academic Press
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@ ACSID
@ PPCS

Fig. 1 The problematic pornography use variables structural and interactional network: all-sample. Circles are called “nodes” and they represent each
variable (which in psychological network analysis are called “symptoms”) included in the model. The lines are called “edges”and they indicate the associa-
tion between the symptoms and represent the standardized partial correlations. Blue edges indicate positive correlations, while orange edges indicate

negative correlations. Thicker edges indicate larger partial correlations

PPCS=Problematic Pornography Consumption Scale. PPCS-S=Salience, PPCS-MM=mood modification, PPCS-C=conflict, PPCS-T=tolerance, PPCS-

R=relapse, PPCS-W=withdrawal

ACSID=Assessment of Criteria for Specific Internet-use Disorders. ACSID-IC=Impaired control, ACSID-IP=Increased priority given to the activity, ACSID-
CE =Continuation/escalation of use despite negative consequences, ACSID-FI=Functional impairment in daily life; ACSID-MD =Marked distress

most extreme-right line peaks) are ACSID-IP (SC=1.95)
and PPCS-T (SC=1.44). Furthermore, there is a bridge
pathway between the two categories of symptoms
(ACSID and PPCS) that goes from ACSID-IC to PPCS-R
and vice-versa.

Discussion

The present study explored the very common behav-
ior of online pornography as an example of a potentially
addictive Internet activity and compared two theoreti-
cally different instruments (PPCS vs. ACSID) to inform
the debate surrounding the adequacy of current Inter-
net-based pornography and other behavioral addiction
assessment tools.

PPCS-ACSID: descriptive results and male vs. female
comparison

With very few exceptions (three variables: mood modifi-
cation [from PPCS symptoms], dyadic and solitary sexual
desire [from SDI dimensions]), the results from the mea-
surement tools indicate that the mean values are below
the midpoint of the respective scale. This suggests that
POPU is a relatively marginal phenomenon in the studied
sample of online pornography users. Similar results have
been found in previous studies [12, 90].

While this study was not designed to assess POPU or
CSBD prevalence, it might be relevant to note that 19.4%,
18.6%, and 26.1% of participants had a total score equal
or greater than the midpoint of the PPCS, ACSID, and
CSBD scales, respectively. In addition, only 1.5%, 3.2%,



Vera Cruz et al. Archives of Public Health (2024) 82:79

Page 13 of 18

Strength

PPCS_W

PPCS_TA

PPCS_S

PPCS_R 1

PPCS_IMM -

PPCS_C -

ACSID_MD A

ACSID_IP A

ACSID_ICH

ACSID_FI

ACSID_CE A
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Fig.2 Strength centrality of the modeled symptoms: all-sample. The symptoms are in the vertical axe. The Strength Centrality (SC) values are in horizontal

axe

PPCS =Problematic Pornography Consumption Scale. PPCS-S=Salience, PPCS-MM=mood modification, PPCS-C=conflict, PPCS-T=tolerance, PPCS-

R=relapse, PPCS-W=withdrawal

ACSID = Assessment of Criteria for Specific Internet-use Disorders. ACSID-IC=Impaired control, ACSID-IP =Increased priority given to the activity, ACSID-
CE=Continuation/escalation of use despite negative consequences, ACSID-FI=Functional impairment in daily life; ACSID-MD =Marked distress

and 3.7% of participants had a scores within the higher
end of the PPCS (26 points), ACSID (=3 points), and
CSBD (=3 points) scales. The prevalence of POPU and
CSBD is highly disputed in the literature, in part because
of the diversity of instruments used to assess them, the
difficulty in agreeing on cuff-off values, and doubts about
sample representativeness [65]. The 1.5%, 3.2%, and 3.7%
prevalence rates in our study represent a conservative
cut-off and fall within the 1-15% prevalence range for
online pornography “addiction” as reported by several
studies published in the last 10 years [65, 70-72].

Among online pornography users, extent of use,
“addictive” use (as indicated by total PPCS and ACSID
scores), and “compulsive” sexual behavior disorder (as
indicated by total CSBD score) were all higher among
male participants compared to female participants. Simi-
lar results have been found in other studies [12, 14, 23, 25,

52]. Several factors may help explain this: higher levels of
testosterone in males, the hormone described as driving
sexual desire [91]; genetic differences in vulnerability to
the development and maintenance of this behavior [92];
sex-based differences in the neurophysiological aspects
of sexual behavior [93]; differential impact on relation-
ships and sexual and psychosocial functioning [94]; and
cultural norms and social expectations that lead women
to underreport sexual activity compared to men [95].

PPCS: Unifactorial or multifactorial?

As in the study by Fournier et al. [6], the EFA and CFA
conducted on the present data indicate that the PPCS is
a multifactorial measurement instrument (structured
around at least two latent constructs). This finding is in
contradiction with the unifactorial component model of
behavioral addiction [42] on which the PPCS was based,
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and in contradiction with previous studies [23, 96, 97].
There is, however, an important difference between our
findings and those of Fournier at al. [23]. While in both
studies a structure with two factors was found, the two
dimensions’ content was relatively different. In our study,
the first dimension was composed of the salience and
mood modification PPCS symptoms; the second, of the
conflict, tolerance, relapse, and withdrawal PPCS symp-
toms. In the study by Fournier at al. [23], the first factor
included salience and tolerance; the second, the remain-
ing symptoms. Such differences in factor composition
were frequently noted in studies related to the assessment
of Internet-related addictive behaviors and have been
hypothesized to be due to differences in sample charac-
teristics and the type of Internet activity being studied
[98]. Thus, the current difference may stem from the fact
that our study focused on online pornography and used
a more diverse sample (North America, Europe, and
South Pacific), whereas Fournier et al. [23] focused on
social media use in a sample drawn exclusively from Italy.
Furthermore, this difference suggests that scales based
on the component model may be associated with less
reproducibility in terms of latent structure and screening
or diagnostic capabilities across population samples and
various potentially addictive behavior.

Based on their findings, Fournier at al. [23] claimed
that screening tools based on the component model [38]
may lead to pathologizing mere involvement in appeti-
tive behaviors, because some of the six components (i.e.,
salience, tolerance) may be inadequate for assessing psy-
chopathological symptoms. The current study results did
not confirm this, given that (a) a different factorial struc-
ture was found and (b) tolerance was among the symp-
toms that were more able to discriminate between low
clinical risk and high clinical risk cases of CSBD. Thus,
these two studies’ relative “contradiction” suggests that
the ability of assessment tools based on the component
model to screen for addictive behavior may vary based on
the Internet-related activity or on sample characteristics.

PPCS-ACSID: psychometric properties comparison
(response to RQ1)

Regarding internal reliability, the PPCS had a o that var-
ied from 0.76 to 0.87, and the ACSID had a a that varied
from 0.78 to 0.92. While this represents a small advan-
tage for the latter, both measurement tools had rather
similar internal reliability metrics.

As for convergent validity, the correlation values
between the two scales and the other modeled vari-
ables (extent of online pornography use, SDI, and CSBD
dimensions) suggest small advantage for the PPCS. Con-
versely, the findings indicate that ACSID significantly
outperforms the PPCS in discriminating between indi-
viduals with “low clinical risk” vs. “high clinical risk”
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behavior. This finding suggests that the ICD-11-based
ACSID-11 is better than the component model and
DSM-5-based PPCS at identifying severe cases, and
therefore may reduce the over-pathologizing risk. How-
ever, this remains a hypothesis that should be tested
more thoroughly in future studies.

Overall, the results suggest that both the PPCS and the
ACSID-11 can appropriately assess “addictive” online
pornography, although the ACSID-11 may have supe-
rior discriminative properties. The present finding is,
however, limited by the fact that the Compulsive Sexual
Behavior Disorder Scale (CSBD-19) [52] used in our
analysis is not specific to online pornography.

PPCS-ACSID: same or different constructs (response to
RQ2)

Findings from the present study indicate that when
assessing a problematic online behavior, assessment
tools based on different theoretical models such as PPCS
(DSM-5 criteria, component model) and the ACSID-11
(ICD-11 criteria) do not measure the same constructs.
Indeed, the CFA yielded a factorial structure that clearly
separated PPCS symptoms on one side and ACSID symp-
toms on another. This suggests that the two measure-
ment tools are not interchangeable and that the most
discriminant criteria from the PPCS (i.e., tolerance)
are not strongly associated with the ones driven by the
ASCID-11 (i.e., increased priority). Another indication
that these two instruments may not assess the same con-
struct stems from the statistically significant difference in
the calculated prevalence of “at risk” POPU (1.5% [PPCS]
and 3.2% [ACSID]). In this respect, the ACSID preva-
lence of “at risk” participants is much closer to that of
the CSBD “at risk” prevalence (respectively 3.2% [ACSID]
and 3.7% [CSBD], not statistically significant). Of note,
like the ACSID, the CSBD was designed as an ICD-11-
based screening measure.

PPCS-ACSID: central symptoms (response to RQ3)
Overall, network analysis results indicate that relation-
ships are stronger within the symptoms of each scale,
suggesting a strong independence for each of the two
scales and a distinct “raison d®étre’, further supporting
the idea discussed above of relatively different constructs.
However, a “bridge” exists between the symptoms of
the two scales—namely between the impaired control
symptom (ACSID) and the relapse symptom (PPCS).
This result would seem to make sense given that relapse
(“when I vowed not to watch porn anymore, I could only
do it for a short period of time”) can be seen as a facet of
impaired control [99, 100].

Further, within the whole network, there are two cen-
tral symptoms, one for each scale—increased prior-
ity (ACSID; SC=1.95) and tolerance (PPCS; SC=1.44).
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According to psychological network analysis theory [86,
87], central symptoms drive others and are crucial to the
screening of the target addictive behavior, whereas other
symptoms are more “peripheral” to the assessment. The
fact that there is at least one central symptom per scale
confirms the relevance of each. If all central symptoms
belonged to one scale, it would suggest dominance of that
scale over the other.

The fact that increased priority (IP) was found to be the
most important central symptom is in line with a grow-
ing consensus in addiction studies around it as a core
symptom of addictive disorders [34]. The present findings
also add to the evidence that tolerance plays an impor-
tant role in addictive pornography [101] and behavioral
addictions overall [102]. Indeed, there is some evidence
that the arousal effects associated with pornography are
particularly sensitive to tolerance [103]. Still, there seems
to be less consensus regarding tolerance as a criterion for
assessing addictive behaviors than for IP [101, 102, 104].

In addition, the fact that IP is a central symptom may
suggest that it is related to stronger addiction driving
paths (e.g., “feels better” and “must do”) and is therefore
involved in the shift from reward-driven to compulsive-
driven processes and behaviors [41]. Overall, these find-
ings suggest that IP is not only a core characteristic of
addictive behaviors, but may develop based on driv-
ing factors (cravings, desires, negative reinforcement,
feelings of compulsive motivations) referred to in the
description of clinical features in the ICD-11 and in sev-
eral theoretical models [41], including the Interaction of
Person-Affect-Cognition-Execution (I-PACE) model of
Internet-use disorders [105].

Limitations

The methodology used for data collection does not allow
us to know how representative the study sample is of the
population of online pornography users. Also, the lack of
information on sexual orientation or sexual interests may
have homogenized distinct groups within the population
of online pornography users. In addition, it is possible
that, if they had been tested against the “gold-standard”
comprehensive clinical interview, the scales’ diagnostic
validity, prognostic value and overall clinical utility might
have been different.

Future studies

Building on the present findings and given our study
limitations, future research should examine the com-
parative psychometric properties of these two types of
instruments in representative samples to test which can
better discriminate “normal” from “pathological” online
pornography use, as well as other potentially problematic
Internet-related behaviors. To advance the debate around
behavioral addictions and impulse control disorders, it
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would be informative to collect data on clinical popula-
tions using screening tools based on different theoretical
models and to conduct psychological network analyses
to see if similar or different results can be found with
respect to the centrality of impulsive or addictive symp-
toms. Finally, studies that compare the gold-standard
clinical interview based on ICD-11 criteria to that based
on DSM-5 criteria in the same sample and for the same
potentially problematic online activity would be particu-
larly illuminating.

Conclusion

The results of the present study suggest that two different
Internet-based activities problematic use screening tools,
based respectively on the DSM-5 criteria and ICD-11 cri-
teria, can both adequately screen for “addictive” behavior,
although the ACSID-11 is likely to have superior dis-
criminant capabilities for assessing low clinical risk vs.
high clinical risk. Tools based on the component model
of behavioral addiction such as PPCS seem more suit-
able for use in general population whereas those based
on ICD-11 criteria such as ACSID seem suitable both
for non-clinical and clinical purposes, such as identifying
individual “at risk” who may be targets for a psycho-edu-
cational intervention.
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