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Background and aims: Unregulated Internet pornography (IP) use is discussed as a clinically significant disorder.
Because of its primarily rewarding nature, IP is a predestinated target for addictive behaviors. However, not every
user develops an unregulated usage pattern. In fact, most users tend to use IP recreationally. Impulsivity-related
constructs have been identified as promoters of addictive behaviors. It is unclear whether these impulsivity-related
constructs are specific for unregulated IP use or also play a role in recreational but frequent behaviors. In this study,
we investigated impulsive tendencies (trait impulsivity, delay discounting, and cognitive style), craving toward IP,
attitude regarding IP, and coping styles in individuals with recreational-occasional, recreational—frequent, and
unregulated IP use. Methods: A total of 1,498 heterosexual males participated in an online survey. Groups of
individuals with recreational-occasional use (n =333), recreational-frequent use (rn =394), and unregulated use
(n =225) of IP were identified by screening instruments. Results: Craving and attitude regarding IP as well as delay
discounting and cognitive and coping styles differed between groups. Individuals with unregulated use showed the
highest scores for craving, attentional impulsivity, delay discounting, and dysfunctional coping, and lowest scores for
functional coping and need for cognition. Recreational-frequent users had the most positive attitude toward IP. Motor
and non-planning impulsivity did not differ between groups. Discussion and conclusions: The results indicate that
some facets of impulsivity and related factors such as craving and a more negative attitude are specific for unregulated
IP users. The results are also consistent with models on specific Internet use disorders and addictive behaviors.
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INTRODUCTION Trotzke, & Brand, 2018), attitude (Berridge & Robinson,

2016), and a dysfunctional or less functional style to cope

Unregulated Internet pornography (IP) use is currently
discussed as a clinically significant mental disorder (Kraus
et al., 2018). Since similar mechanisms are involved in the
development and maintenance of unregulated IP use and
substance use disorders, some authors argue for a classifi-
cation as a disorder due to addictive behaviors (Gola et al.,
2017; Love, Laier, Brand, Hatch, & Hajela, 2015; Potenza,
Gola, Voon, Kor, & Kraus, 2017; Young, 2008). Especially,
because of its primarily rewarding nature, IP is a predesti-
nated target for addictive behaviors. However, not every
user, even while consuming IP frequently, develops an
unregulated IP use which is accompanied by experiences
of negative consequences in daily life. In fact, most indi-
viduals using IP show a recreational IP use without having a
problematic usage pattern that results in distress or negative
consequences (Cooper, Morahan-Martin, Mathy, & Maheu,
2002).

Impulsivity and related factors, such as trait impulsivity
(e.g., Billieux, Gay, Rochat, & Van der Linden, 2010),
craving (e.g., Rosenberg & Mazzola, 2007; Starcke, Antons,

with affective mood states or the intense urge to engage in
certain behaviors (e.g., Hasking, Lyvers, & Carlopio, 2011;
Jauregui, Onaindia, & Estévez, 2017), have been identified
as promoters of unregulated and addictive behaviors. The
Interaction of Person-Affect-Cognition-Execution model of
specific Internet-use disorders (I-PACE model; Brand,
Young, Laier, Wolfling, & Potenza, 2016) explains how
these factors (among others) are involved in the develop-
ment and maintenance of unregulated Internet use (e.g., IP,
Internet gaming, and Internet shopping). The general ten-
dency to act impulsively is a trait variable in the I-PACE
model and is considered as a predisposing variable contrib-
uting to the development of a specific Internet use disorder.
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In the I-PACE model, craving is considered as an important
aspect of the affective and cognitive responses to external or
internal triggers, and is assumed to be developed through
conditional learning processes. These affective and cogni-
tive responses interact with Internet-related cognitive biases
(e.g., positive associations or attitude) and dysfunctional or
less functional coping styles, resulting in the decision to use
a certain application. The use of an application itself may
have a gratifying effect, which can reinforce affective and
cognitive responses, cognitive biases, and coping style and
which again may enhance the chance that individuals decide
to use the application. The frequent repetition of these
mechanisms may then lead to the development of an
unregulated use of specific Internet applications with dimin-
ished control over the use and a continued use despite
negative consequences. Nevertheless, facets of impulsivity
and related factors, such as craving, positive attitude, and
dysfunctional or less functional coping styles, can also occur
in recreational and non-addictive behaviors (Dickman,
1990; Jentsch et al., 2014). This raises the question which
impulsivity-related factors are specific for unregulated IP
use.

With regard to a general tendency to act impulsively,
research indicates that unregulated IP use is at least weakly
associated with higher levels of trait impulsivity (Antons &
Brand, 2018; Bothe et al., 2018; Wéry, Deleuze, Canale, &
Billieux, 2017). This might indicate that trait impulsivity is a
predisposing factor for unregulated IP use but might not be
the aspect that differentiates the best between recreational
and unregulated IP use (also see Bothe et al., 2018). In
addition, the frequency of IP use in general (regardless of the
IP use being recreational or unregulated) has been shown to
be correlated with impulsive choice tendencies indicated by
a preference for smaller immediate over larger subsequent
rewards, thus high delay discounting (Negash, Sheppard,
Lambert, & Fincham, 2016). Both recreational and unregu-
lated IP use were associated with craving toward IP use.
However, the results for recreational IP use were rather
inconsistent (Hald & Malamuth, 2008; Rosenberg & Kraus,
2014;  Wetterneck,  Burgess, Short, Smith, &
Cervantes, 2012), while higher craving was consistently
associated with a higher symptom severity of unregulated IP
use (e.g., Antons & Brand, 2018; Gola et al., 2017; Kraus,
Meshberg-Cohen, Martino, Quinones, & Potenza, 2015;
Laier, Pawlikowski, Pekal, Schulte, & Brand, 2013;
Weinstein, Zolek, Babkin, Cohen, & Lejoyeux, 2015). With
regard to cognitive biases and the attitude toward IP, it has
been shown that unregulated IP use was associated with
more positive implicit associations (Snagowski, Wegmann,
Pekal, Laier, & Brand, 2015) and both approach (indicating
a positive attitude) and avoidance tendencies (indicating a
negative attitude) toward IP images (Snagowski & Brand,
2015). Furthermore, Brown, Conner, and Vennum (2017)
could show that the acceptance of pornography and a
general sexual permissiveness were associated with higher
IP use. In addition, a more positive attitude toward IP has
been associated with frequent IP use (Svedin, Akerman, &
Priebe, 2011). Evidence is weak regarding the relationship
between unregulated or recreational IP use and coping
styles. Although different authors emphasize that coping
with averse affective states might be a motive for using IP
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(Franc et al., 2018; Reid, Li, Gilliland, Stein, & Fong, 2011),
only one study identified dysfunctional coping as a deter-
minant of unregulated IP use (Laier, Pekal, & Brand, 2015).

Systematic investigations of facets of impulsivity and
related factors as differential aspects between individuals
with recreational and unregulated IP use are unavailable.
In this study, we distinguished between three types of IP
users, namely individuals with recreational—occasional, rec-
reationalfrequent, and unregulated IP use. We expect the
different types of IP users to differ with regard to the following
facets of impulsivity and related factors: general tendencies to
act impulsively (indicated by trait impulsivity, delay discount-
ing, and cognitive style), craving toward IP, attitude toward IP,
and coping styles. We presume that individuals with uncon-
trolled IP use score higher on impulsivity-related aspects
compared to individuals with recreational IP use.

METHODS

Participants

Since IP use might differ between sociocultural groups
(Cooper, Putnam, Planchon, & Boies, 1999), we focused
on a homogenous group of heterosexual males in the context
of this study. Participants were recruited online via invita-
tions per e-mail and postings on social networking sites as
well as offline via local advertisements at the university and
nation-wide newspaper articles. All participants were given
the opportunity to participate in a lottery to win 1 out of
13 vouchers valued between 15€ and 100€ as incentive for
their participation.

The initial sample of the online survey consisted of 1,640
heterosexual male IP users (age: M=31.76, SD=11.26,
range: 18-83 years), who completed the survey without
missing data. We identified careless respondents by analyz-
ing response times and response patterns using methods as
recommended by Curran (2016) and Meade and Craig
(2012). After careful consideration, the authors excluded
142 participants, resulting in a sample consisting of 1,498
participants (see Supplementary Material for detailed de-
scription of this procedure).

Measures

Symptom severity of unregulated IP use. The 12-item
German short Internet Addiction Test (Pawlikowski,
Altstotter-Gleich, & Brand, 2013) modified for IP (s-IAT-
porn; Laier et al., 2013) assesses symptom severity of
unregulated IP use with two subscales. The first subscale
is control/time management (e.g., “How often do you find
that you stay on Internet pornography sites longer than you
intended?”). Cronbach’s o in this sample was .87. The
second subscale is craving/social aspects (e.g., “How often
do you choose to spend more time on Internet pornography
sites over going out with others?”). Cronbach’s « in this
sample was .81. Items were answered on a 5-point Likert
scale (ranging from 1 =never to 5 = very often). Thus, the
s-IATporn sum score possibly ranges between 12 and 60.
The Cronbach’s o for the sum score was .90 in this sample.
Following the recommendations by Laier et al. (2013) and



Unregulated Internet pornography use

Pawlikowski et al. (2013), an s-IATporn sum score <30
defines the relevant cut-off score for (non-problematic) rec-
reational IP use, whereas an s-IATporn sum score >37
indicates unregulated/pathological IP use. Values between
these two cut-off scores describe a problematic IP use.

Problematic use of further specific Internet applications.
Four anchor items of the German short Internet Addiction
Test (Pawlikowski et al., 2013) were used to assess prob-
lematic use of Internet-shopping, Internet-gaming, and
Internet-gambling applications/sites, as suggested by Miiller
et al. (2017). Items were rated on a 5-point Likert scale
(ranging from 1 = never to 5 = very offen) resulting in a sum
score for symptom severity of unregulated use of further
specific Internet applications between 12 and 60.

IP use (min/week). IP usage time was assessed by two
questions (Antons & Brand, 2018): (a) How many times do
you use IP within a week? (average frequency in 7 days) and
(b) how long do you usually use IP within one session? Both
questions were answered with numeric values. The product
term of these two answers is used as an approximation of the
amount of time spent using IP during 1 week. Furthermore,
participants were asked at what age they used IP for the first
time.

Trait impulsivity. The 15-item German short version of
the Barratt Impulsiveness Scale (BIS-15; Meule, Vogele, &
Kiibler, 2011) measures non-planning (e.g. “I plan for job
security,” Cronbach’s « in this sample is .80), motor (e.g.,
“I do things without thinking,” Cronbach’s a in this sample
is .79), and attentional impulsivity (e.g., “I am restless at the
theatre or lectures,” Cronbach’s a in this sample is .65).
Because of skewed data, we also calculated reliability with
the greatest lower bound (GLB) method, as recommended
by Trizano-Hermosilla and Alvarado (2016), resulting in a
reliability score of 0.71. Items were answered on a 4-point
Likert scale (ranging from 1 =rarely/never to 4 = almost
always/always). Each subsum score ranges from 5 to 20,
with higher scores indicating higher trait impulsivity.

Delay discounting

Tendencies toward impulsive choices were assessed with
the Monetary Choice Questionnaire (MCQ); Kirby, Petry, &
Bickel, 1999). The MCQ provides a measure of an individ-
ual delay discounting rate (k) using 27 items. Participants
had to repeatedly decide between a small immediate mone-
tary reward and a larger delayed monetary reward (e.g.,
“Would you prefer 15€ today or 35€ in 13 days?”). The «
values were transformed using the natural logarithm In(x), in
order to perform parametric testing. Higher values indicate
higher tendencies toward impulsive choices, since it repre-
sents a preference for smaller immediate over larger subse-
quent rewards.

Cognitive styles

The Rational-Experiential Inventory (REI; Epstein, Pacini,
Denes-Raj, & Heier, 1996) in a German version (Keller,
Bohner, & Erb, 2000) measures cognitive styles on two
subscales: faith in intuition comprising 15 items (e.g., “I
believe in trusting my hunches,” Cronbach’s a in this sample
is .87) and need for cognition comprising 17 items (e.g.,

“I would prefer complex to simple problems,” Cronbach’s o
in this sample is .86). Items were answered on a 7-point Likert
scale (ranging from 1=totally incorrect to 7= totally
correct). Higher scores on the scale faith in intuition as
well as lower scores on the need for cognition scale indicate
a less reflective and a more impulsive information processing

style.

Craving toward IP use

The Craving Assessment Scale for Behavioral Addictions
(CASBA) specified for pornography was used to measure
baseline craving as the actual urge to use IP. The CASBA-
porn is a new screening tool, which was developed due to a
lack of theory-based measurements for the assessment of
craving. Following theoretical approaches by different
authors (Tiffany & Drobes, 1991; Verheul, van den Brink,
& Geerlings, 1999), the questionnaire aims to assess reward
craving (e.g. “Using Internet pornography now would give
me satisfaction”), relief craving (e.g., “Using Internet
pornography now would make me less stressed”), and
obsessive craving (e.g., “Using Internet pornography now
is the most urgent thing I want to do”) with nine IP-specific
items. All items were rated on a 5-point Likert scale (ranging
from 1 =completely disagree to 5=completely agree)
resulting in sum scores ranging between 9 and 45. Experts
in this field rated the representability and validity of the
items and a confirmatory factor analysis of the scales is
currently under validation. The internal consistency in this
sample is excellent with Cronbach’s o =.88. It has to be
emphasized that the CASBA-porn measures actual craving/
urge to use pornography in the current situation. On the
contrary, the s-IATporn factor craving and social problems
measures problems related to craving, preoccupation, and
social conflicts due to (excessive) pornography use.

Attitude toward IP

Participants rated their attitude toward IP on a 5-point Likert
scale ranging from 1 (negative) to 5 (positive).

Coping styles

Functional and dysfunctional coping styles were assessed
via the German version (Knoll, Rieckmann, & Schwarzer,
2005) of the Brief Cope (Carver, 1997), which measures
coping styles in several subdomains. Each subscale consists
of two items, which were answered on a 4-point scale
(ranging from 1 = I haven’t been doing this at all to 4 =I've
been doing this a lot). Based on previous work (Brand,
Laier, & Young, 2014; Wegmann & Brand, 2016), dys-
functional coping was assessed by the three subscales:
denial (e.g., “I’ve been saying to myself ‘this isn’t real’”),
substance use (e.g., “I’ve been using alcohol or other drugs
to make myself feel better”), and behavioral disengagement
(e.g., “I've been giving up trying to deal with it”). In the
current sample, dysfunctional coping has a low internal
consistency with Cronbach’s a=.70. Since data for most
items were skewed, we calculated additional reliability with
the GLB method (Trizano-Hermosilla & Alvarado, 2016),
resulting in a reliability estimate of .84.
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Five subscales were used to assess functional coping:
active coping (e.g., “I’ve been taking action to try to make
the situation better”), instrumental support (e.g., “I’ve been
getting help and advice from other people”), emotional
support (e.g., “I’ve been getting emotional support from
others”), planning (e.g., “I’ve been thinking hard about what
steps to take”), and positive reframing (e.g., “I’ve been
looking for something good in what is happening”). In the
current sample, functional coping has an acceptable internal
consistency with Cronbach’s a=.84.

Procedure

The questionnaires were presented as an online survey in the
following order: demographic variables, CASBA, MCQ,
Brief COPE, s-IATporn, s-IAT anchor items, BIS-15, REI,
IP use (min/week), and their attitude toward IP use.

Statistical analyses

All statistical analyses were calculated using SPSS for
Windows (version 24, IBM Corp., Armonk, NY, USA).
One-way analyses of variance (ANOVAs) were used to
explore differences between IP user groups with regard to
s-IATporn score, IP use, age, and age of first use. In case of
variance inhomogeneity, the corrected Welch’s F was used.
For post-hoc tests, Bonferroni-correction was used. Effect
sizes for the ANOVAs are reported by eta squared (n).
A x* test was used to analyze group differences in relation-
ship status. One-way analyses of covariance (ANCOV As)
were used to explore differences between IP user groups in
tendencies to act impulsively (BIS-15, MCQ, and REI),
craving, attitudes toward IP, and coping styles. Age,
relationship status, and the s-IAT anchor item sum score
were entered as covariates. Effect sizes are reported by
partial eta squared (np2), for the single comparisons by
Cohen’s d.

Ethics

All participants were fully instructed and gave informed
consent prior to the investigation. The study was approved
by the local ethics committee.

RESULTS

Characteristics of groups representing different types
of IP use

Correlations between s-IATporn scores as well as IP use
measures and variables of interest over the whole sample are
presented in Table 1.

To form the groups according to the IP-use patterns, we
grouped individuals with recreational (s-IATporn sum < 30;
n=1,000) and unregulated (s-IATporn sum > 37; n=253)
IP use. Individuals with problematic use (n =245; s-IAT-
porn sum between 31 and 37) were excluded in order to
have a distinct separation between users with recreational
and unregulated use. Second, we identified individuals with
recreational—occasional and recreational-frequent IP use by
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Table 1. Correlations between symptom severity of unregulated IP use as well as IP use and variables measuring aspects of impulsivity

REI

BIS-15

Coping style

Attitude

IP use:
min/
session

IP use:

frequency/

IP use:

Dys-
functional

Faith in  Need for  Baseline toward
cognition  craving

Delay
discounting

Non-

planning

min/
week

Functional

IP

intuition

Attentional

Motor

week

.013 —.129%* 238**

.604%%*

.065* 095%%  — 148%%*

247%%*

d16%*

.041

219%* 286%*

378%*

s-IATporn

Sum

d11%* 244%* .054* 073%*  —114%* 547%* —.020 —. 119%* 214%*

.061*

235%* 204%*

387%*

Loss of control/

time management
Craving/social

problems

215%* .067%* J07*%* - 165%* 582%* .048 —.123%%* 23]%*

.104%*

.013

170%* 237%*

313%*

.050
.034

— . 147%

—.035

116%*
.091%*

—.056* 220%*
—.011

—.014

.090**
.053*

.096**

052%
044

.099%**
.066*

IP use: min/week
IP use: frequency/

week

128%*

.024

.062*

—.026

502%*

—.043 .163%* .033 —.095%* .079%*

.042 —-.033

—.008 .036

.052%

—.026

A476%*

IP use: min/session

Note. BIS-15: Barratt Impulsiveness Scale; IP: Internet pornography; s-IATporn: short Internet Addiction Test modified for Internet pornography; REI: Rational-Experiential Inventory.

*p <.05. **p <.001.
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taking the lower and upper 30% of the estimated IP
use (min/week) distribution in all individuals with recrea-
tional use as cut-off scores, that is, occasional: IP use
<74 min/week, frequent: IP use >160 min/week. This
sample-based approach was used since concrete cut-offs
for defining frequent IP use are unavailable. The upper cut-
off was also applied for the individuals with unregulated
use, since some individuals experience problems due to their
IP use, but not due to an unregulated use (Grubbs & Perry,
2018). This procedure led to the exclusion of 30 participants
of the unregulated group with an IP use ranging from 4 to
150 min/week.

The descriptive statistics and ANOVA results for the
three groups are presented in Table 2. As expected and at
least partially as a result of the procedure of group definition,
the three groups significantly differed in s-IATporn sum
scores and IP use (min/week). It has to be emphasized that
also recreational—frequent users showed significantly higher
s-IATporn sum scores compared to the recreational—
occasional users, meangs=—4.02, p<.001, 4=0.88,
although both groups were under the cut-off for problematic
IP use (s-IATporn sum <30). Groups also significantly
differed in frequency per week and minutes per session.
Interestingly, the effect size of the post-hoc test between the
individuals with recreational-frequent and unregulated use
is descriptively higher for the duration per session (d = 0.39)
compared to the frequency per week (d=0.19).

Furthermore, the groups differed significantly in age.
Post-hoc tests revealed significant age differences only
between the recreational-occasional and recreational—
frequent users, meang;ir=—2.32, p < .05, d =0.20. Groups
did not differ with regard to relationship status and age of
first IP use.

Group differences in variables related to impulsivity

The results of ANCOVAs are presented in Table 3.
With regard to facets of trait impulsivity, the groups did
not differ in non-planning and motor impulsivity, but in
attentional impulsivity, however, with a small effect size
(Figure 1A—C). Individuals with unregulated use had the
highest attentional impulsivity and significantly differed
from both groups with recreational use.

The groups differed in impulsive choice indicated by the
delay discounting rate with small effect size (Figure 2).
Individuals with unregulated use showed significantly higher
impulsive choice compared to those with recreational—
occasional use. Regarding cognitive style, we found signifi-
cant but small differences in need for cognition (Figure 3A),
but no significant differences in faith in intuition. The post-
hoc tests for need for cognition revealed significant differ-
ences between both recreational use groups and individuals
with unregulated use with lower need for cognition in the
group with unregulated use.

The groups significantly differed in baseline craving
toward IP. Figure 4A illustrates that individuals with un-
regulated use scored highest on baseline craving followed
by the recreational-frequent and recreational-occasional
users with all group differences being significant. The
attitude toward IP also differed between groups, and was
highest (most positive) for the recreational—frequent users,
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followed by the group with unregulated use and the group
with recreational-occasional use (Figure 4B).

With regard to coping styles, we found significant
differences again with small group effects (Figure SA
and B). Both recreational use groups differed from
the unregulated use groups in both types of coping styles,
with lower functional and higher dysfunctional coping
styles in the unregulated group. In addition, the recreation-
al-frequent users showed significantly lower functional
coping styles compared to the individuals with recreational—
occasional use.

DISCUSSION

We investigated the differential facets of impulsivity and
related factors, that is, general tendencies to act impulsively
(indicated by trait impulsivity, delay discounting, and cog-
nitive style), craving and attitudes toward IP, as well as
coping styles, between individuals with recreational—
occasional, recreational—frequent, and unregulated IP use.
Individuals with unregulated IP use had significantly higher
scores in attentional impulsivity, baseline craving, and
dysfunctional coping style as well as a lower functional
coping style and need for cognition compared to both
groups with recreational use. Groups also differed in their
attitudes toward IP. The recreational-frequent users showed
the most positive attitudes and the recreational-occasional
users the most negative attitudes.

In more detail, individuals with unregulated use had
significantly higher craving toward IP use than recreational—
occasional and recreational-frequent users. Individuals with
recreational—occasional IP use showed the lowest craving
levels and significantly differed from those with recreation-
al-frequent usage and individuals with unregulated use.
This is consistent with assumptions of the I-PACE model
(Brand, Young, et al., 2016) and replicates results from
previous studies on unregulated and recreational IP use
(e.g., Antons & Brand, 2018; Kraus et al., 2015; Laier
et al., 2013; Weinstein et al., 2015). In this study, we could
first show that males with frequent but recreational (unprob-
lematic) IP use also have a lower level of craving compared
to males with unregulated IP use, indicating that extreme
high craving is specific for unregulated IP use, but not for
high-frequent use per se.

Furthermore, individuals with unregulated IP use had a
more negative attitude toward IP compared to the recreational—
frequent users. This result might suggest that individuals
with unregulated IP use have a high motivation or urge to
use IP, although they may have developed a negative
attitude toward IP use, perhaps because they have already
experienced negative consequences linked to their IP use
pattern. This is consistent with the incentive-sensitization
theory of addiction (Berridge & Robinson, 2016), which
proposes a shift from liking to wanting during addiction.

With regard to facets of impulsivity, especially attention-
al impulsivity and low need for cognition differentiated
between unregulated and recreational use. Impulsive choice
behavior only differed between recreational-occasional
users and unregulated users. Therefore, it might be a general
aspect of impulsive IP use. However, effect sizes were low
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Figure 1. Mean values of BIS-15 subscales for groups of Internet pornography users. Significant differences are indicated by the horizontal
bars. Standard deviations are represented by the error bars attached to each column. BIS-15: Barratt Impulsiveness Scale
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Figure 2. Mean values of MCQ measuring impulsive choice for
groups of Internet pornography users. Higher values indicate more
impulsive choice. Standard deviations are represented by the error
bars attached to each column. MCQ: Monetary choice
Questionnaire

for these factors, which might indicate that facets of impul-
sivity do not contribute substantially to an unregulated IP
use. This result is consistent with the results by Bothe et al.
(2018). Following the assumptions of the [-PACE model
(Brand, Young, et al., 2016), it is possible that effects of
these trait variables on the symptom severity are moderated
or mediated by affective and cognitive responses. Accord-
ingly, the factors associated with impulsive behavior may
act in concert with affective and cognitive responses, espe-
cially in situations, when the user is confronted with
pornographic cues or is in an abnormal mood (Brand,
Young, et al., 2016). This might be an explanation for the
low or non-significant effects of attentional, motor, and

non-planning impulsivity, cognitive style, impulsive choice,
and also functional and dysfunctional coping styles. In this
context, impulsivity, measured with cognitive tasks, has
been associated with compulsive sexual behavior and in
interaction with trait impulsivity with symptom severity of
unregulated IP use (Antons & Brand, 2018; Miner,
Raymond, Mueller, Lloyd, & Lim, 2009). Future studies
should address how these declarative factors measured in
this study act in concert with situational affective and
cognitive responses.

Furthermore, based on dual-process models (Bechara,
2005; Robinson & Berridge, 1993; Volkow, Fowler, &
Wang, 2003), the group differences in craving and attitude
toward IP may be indicative for increased bottom-up pro-
cesses (also see neuroimaging studies by Brand, Snagowski,
Laier, & Maderwald, 2016; Gola et al., 2017; Voon et al.,
2014). Functional coping styles and the cognitive style need
for cognition represent factors involved in top-down pro-
cesses, which were significantly lower in individuals with
unregulated IP use. However, the effects were low. Thus,
the results of this study allow the assumption that especially
bottom-up processes are increased in males with unregulat-
ed IP use, contributing to more impulsive or addictive
behaviors. Nevertheless, it has to be mentioned that symp-
tom severity of unregulated use of further Internet applica-
tions was a significant covariate in most analyses. Therefore,
the association between impulsivity and unregulated use of
multiple Internet applications should be investigated in
future studies.

A further interesting result is that the effect size for post-
hoc tests duration in minutes per session, when comparing
unregulated users with recreational-frequent users, was
higher in comparison to the frequency per week. This might

Journal of Behavioral Addictions 8(2), pp. 223-233 (2019) | 229



Antons et al.

A7 — —
~—
s
=6
=
g
95
8
e
o4
=
w3
14
| =4
‘§“ 2
1
(1) Recreational- (2) Recreational- (3) Unregulated
occasional use frequent use use

Mean REI- faith in intuiton &
N w S (4] [ ~

-

(1) Recreational- (2) Recreational-
occasional use

(3) Unregulated
frequent use use

Figure 3. Mean values of cognitive styles as measured by the REI subscales for groups of Internet pornography users. Significant
differences are indicated by the horizontal bars. Standard deviations are represented by the error bars attached to each column.
REI: Rational-Experiential Inventory

45

>
4

35 — o

30
25
20
15
10

5

0
(1) Recreational- (2) Recreational- (3) Unregulated
occasional use frequent use use

Mean CASBA

B & &
6 =
D
asb
2
% 4
23
2
®2
(=
g1
0
(1) Recreational- (2) Recreational- (3) Unregulated
occasional use frequent use use

Figure 4. Mean values of (A) CASBA-porn measuring baseline craving and (B) attitude toward IP for groups of Internet pornography users.
Significant differences are indicated by the horizontal bars. Standard deviations are represented by the error bars attached to each column.
CASBA: Craving Assessment Scale for Behavioral Addiction specified for Internet pornography use; IP: Internet pornography

*

35 ¢

Mean functional coping 3>
= N N w
o =) o =

=y
(=]

(1) Recreational- (2) Recreational- (3) Unregulated
occasional use  frequent use use

W
o

Mean dysfunctional coping @
= N N o
(6] o (6] o
4
>

o=
o

(1) Recreational- (2) Recreational- (3) Unregulated
occasional use  frequent use use
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indicate that individuals with unregulated IP use especially
have difficulties to stop watching IP during a session or need
longer time to achieve the desired reward, which might be
comparable with a form of tolerance in substance use
disorders. This is consistent with the results from a diary
assessment, which revealed that pornographic binges are
one of the most characteristic behaviors in treatment-
seeking males with compulsive sexual behaviors (Wordecha
et al.,, 2018). Furthermore, the current results show that
the amount of IP use is not sufficient to differentiate
between recreational and unregulated IP users (also see
Gola, Lewczuk, & Skorko, 2016).
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There are some limitations that need to be mentioned.
First, the measures used to assess facets of impulsivity were
not exhaustive. For example, we measured trait impulsivity
but not impulsivity, for example, with cognitive tasks
(Wingrove & Bond, 1997). Furthermore, weekly IP usage
time, on which basis groups were defined, was measured by a
self-perceived estimate, which possibly leads to deviant data
(Montag et al., 2015). In addition, there is the possibility of
distinctive biases in data for individuals with recreational and
unregulated IP use. Moreover, there are individuals who
experience problems due to their IP use, even though the
average time they use IP is low (Grubbs & Perry, 2018;
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Vaillancourt-Morel et al., 2017). It has to be noted that
cut-off scores used for s-IATporn have not been validated
and cut-offs for IP use were based on the sample distribution.
Future studies might also use person-centered methods (clus-
ter analysis or latent profile analysis) to identify potential
subgroups of IP users. One further limitation is that craving
was assessed with a newly developed multi-item question-
naire, which has not been validated but which is presumably
advantageous compared to single-item assessments (see
reviews by Rosenberg, 2009; Tiffany & Wray, 2012) and
in contrast with the pornography-craving questionnaire by
Kraus and Rosenberg (2014), more concisely assesses aspects
of reward and relief craving. Finally, we only investigated
heterosexual males. Important gender effects have been
reported in previous studies (Bothe, Koos, Toth-Kiraly,
Orosz, & Demetrovics, 2019; Gola et al., 2016; Lewczuk,
Szmyd, Skorko, & Gola, 2017). The results need to be
replicated in samples of non-heterosexual orientation and
females.

To conclude, it has been shown that high baseline craving
and a more negative attitude toward IP are specific for an
unregulated IP use in heterosexual males and not for recrea-
tional users. On the contrary, strong positive attitudes are
specific for recreational-frequent IP users. The results are
consistent with theories and models of (behavioral) addic-
tions; however, since impulsivity and the urge to perform an
act that is rewarding are also symptoms of impulse-control
disorders, the results do not directly contribute to the discus-
sion of classification. Future investigations should focus on
differences between recreational—frequent IP users and indi-
viduals with unregulated IP use with regard to interactions
between trait and state variables.
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