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Abstract

In the context of Internet addiction, cybersex is considered to be an Internet application in which users are at risk
for developing addictive usage behavior. Regarding males, experimental research has shown that indicators of
sexual arousal and craving in response to Internet pornographic cues are related to severity of cybersex addiction in
Internet pornography users (IPU). Since comparable investigations on females do not exist, the aim of this study is
to investigate predictors of cybersex addiction in heterosexual women. We examined 51 female IPU and 51 female
non-Internet pornography users (NIPU). Using questionnaires, we assessed the severity of cybersex addiction in
general, as well as propensity for sexual excitation, general problematic sexual behavior, and severity of psy-
chological symptoms. Additionally, an experimental paradigm, including a subjective arousal rating of 100 por-
nographic pictures, as well as indicators of craving, was conducted. Results indicated that [PU rated pornographic
pictures as more arousing and reported greater craving due to pornographic picture presentation compared with
NIPU. Moreover, craving, sexual arousal rating of pictures, sensitivity to sexual excitation, problematic sexual
behavior, and severity of psychological symptoms predicted tendencies toward cybersex addiction in IPU. Being in
a relationship, number of sexual contacts, satisfaction with sexual contacts, and use of interactive cybersex were
not associated with cybersex addiction. These results are in line with those reported for heterosexual males in
previous studies. Findings regarding the reinforcing nature of sexual arousal, the mechanisms of learning, and the

role of cue reactivity and craving in the development of cybersex addiction in IPU need to be discussed.

Introduction

CYBERSEX ADDICTION IS BEING DISCUSSED with growing
interest. While it has been addressed in several studies,
research has focused mostly on males;' nearly female cy-
bersex users have been ignored in the past. The aim of the
present study is to compare female Internet pornography
users (IPU) and non-Internet pornography users (NIPU) re-
garding tendencies toward cybersex addiction.

Cybersex has been described as sexually motivated be-
haviors on the Internet. These behaviors include watching
soft- or hardcore pornographic material; having sex chats or
sex via webcam; reading sexually arousing literature online;
or using online sex shops, dating sites, forums, or advisors
for sexual practices or sexually transmitted diseases (STDs).?
It has been postulated that females use several cybersex
applications but prefer those that allow social interaction.>
Studies have demonstrated that women use cybersex less
than males and report a clear preference for females using

chatrooms for sexual purpose, while males watch pornog-
raphy more frequently.””” Regarding interactive cybersex, it
was shown that males’ interest in interactive cybersex de-
creases with age but increases with middle age in females.®
While the prevalence of female cybersex use remains un-
clear, it has been reported that some females using cybersex
have problems regarding their cybersex use.'*™'!

Most individuals use the Internet without experiencing se-
vere negative consequences, but some report subjective com-
plaints in everyday life due to Internet use, including symptoms
comparable to those observed in substance addictions.'*!* In
the cognitive—behavioral model of pathological Internet use,
both a generalized and specific pathological Internet use were
distinguished.'* The first describes a nondirectional problem-
atic use of the Internet. The latter is characterized by the
pathological use of specific Internet applications. Cybersex is
thought to be an Internet application at risk for developing a
specific pathological Internet use.'>'® While there is still some
discussion regarding the classification of these pathological
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behaviors, there is a trend toward understanding them as be-
havioral addictions.'?

Cybersex addiction has been observed in hetero- and ho-
mosexual males and females,lo but studies on cybersex ad-
diction are limited, particularly in females." Young postulated
that anticipating and receiving sexual arousal and gratification
should be most important in the development of cybersex
addiction.'” The gratification hypothesis assumes that sexual
arousal through cybersex is the main factor in the develop-
ment of cybersex addiction. Supporting this, it was reported
that subjective sexual arousal to Internet pornographic cues
predicted tendencies toward cybersex addiction in heterosex-
ual males.'® The authors assumed learning mechanisms and
the development of cue reactivity and craving'>*" to be rel-
evant mechanisms for the development of cybersex addiction
in IPU. Accordingly, it was shown that problematic cybersex
users exhibited greater sexual arousal and craving in response
to Internet pornographic cues compared with unproblematic
cybersex users, while the number of real-life sexual contacts
and the satisfaction with these were not related to cybersex
addiction.?! Other studies suggest that individual propensity
for the reinforcing effects of cybersex may be affected by
individual characteristics. Individuals differ into sensitivity
particularly sexual excitation and inhibition,** but, sensitivity
to sexual excitation covaries with risky and addictive sexual
behaviors. 2% Moreover, it was shown that problematic
sexual behavior on- and offline are related,25 that cybersex
addiction covaries with a general psychological symptom
severity, and that it shares high rates of comorbidities."'®
Most studies have been done with male participants. Com-
parable data for females are non existant.

Aims and hypotheses of the present study

The aim of the present study is to investigate tendencies
toward cybersex addiction by comparing female IPU with
NIPU regarding indicators of craving in an experimental cue
reactivity paradigm. We formulated the following hypotheses:

H1: IPU and NIPU differ in their severity of cybersex
addiction.

H2: IPU and NIPU differ in their subjective sexual arousal
to Internet pornographic cues.

H3: In IPU, indicators of sexual arousal to Internet por-
nographic cues, sensitivity to sexual excitation, problematic
sexual behavior, and severity of general symptoms should
predict the tendency toward cybersex addiction.

Materials and Methods
Participants

We examined 102 heterosexual female participants
(M, =21.83 years, SD=2.48 years; range 18-29 years).
Participants were recruited by advertisements in public and at
the University of Duisburg-Essen (Germany) in 2012. We
explicitly requested adult female participants and indicated
that during participation they would be confronted with ex-
plicit pornographic material of legal sexual practices. All
participants gave written informed consent prior to the in-
vestigation and were paid an hourly rate (10€) for participa-
tion. Mean years of education was 12.82 (SD=0.57). The
study was approved by a local ethics committee.
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Procedure

The study was done in a computer-based laboratory set-
ting. Each participant was attended by one investigator
throughout the procedure. The investigation took approxi-
mately 1 hour.

Instruments

Cybersex use and cybersex addiction. According to the
definition by Déring,” participants were asked whether they
use several cybersex applications on a regular basis (re-
sponse format: yes/no). Using this information, we separated
the sample into the following groups: (a) females watching
pornography (hardcore pictures or videos) on the Internet on
a regular basis (IPU) and females not watching hardcore
pornography on the Internet (NIPU); (b) females using in-
teractive cybersex applications (sexchats, webcam, and/or
dating sites) on a regular basis (ICU) and females using
noninteractive or no cybersex applications (NICU).

Tendencies toward cybersex addiction were measured by
the German short version of the Internet Addiction Test (s-
IAT)26 modified for cybersex in general (s-IATsex). The s-
IAT consists of 12 items and has a two-factorial structure
(“loss of control/time management”” and ‘‘craving/social
problems’”). Comparable to other studies,'®?' we modified
the s-IAT for cybersex by replacing terms such as ‘‘Internet”
and “online’” with the terms ‘‘online sexual activity”” and
“Internet sex sites.”” Items were answered on a scale from
1="never” to 5="very often,” resulting in potential sum
scores from 12 to 60 (Cronbach’s a=0.91).

Further questionnaires. To assess participants’ pro-
pensity for sexual excitation, a short form of the sexual ex-
citation and sexual inhibition scale (SES) was applied.?’ Six
items were answered on a recoded 4-point scale ranging from
1 ="*strongly disagree’’ to 4 = “‘strongly agree.”’” High values
represent high propensity for sexual excitation (Cronbach’s
o=0.75). Problematic sexual behavior was measured by the
hypersexual behavioral inventory (HBI).?® The questionnaire
includes three subscales (‘‘control,” “‘coping,”” and ‘“‘con-
sequences’’), which can be averaged to one mean score.
Nineteen items had to be answered from 1= ‘never” to
5="“very often”” (Cronbach’s 2=0.91).

To assess subjective complaints due to physiological or
psychological symptoms within the last 7 days, the brief
symptom inventory (BSI)* was used. Participants rated 53
items on a scale from 0= ‘‘not at all”’ to 4= “‘extremely.”
The global severity index (GSI) was used as an indicator of
general psychological disturbance (Cronbach’s o=0.96).

Furthermore, participants were asked about the number of
sexual contacts within the last 7 days and the last 6 months.
In addition, we assessed how satisfied they were with the
frequency and quality of sexual contacts (0= ‘“‘not satisfied”’
to 3= "‘‘very satisfied”).

Experimental paradigm

To assess subjective sexual arousal experience in response
to Internet pornographic cues, we presented 100 stimuli of 10
picture categories in a randomized order. Comparable to
other studies,*! participants rated cues on a 5-point scale
with respect to subjective sexual arousal (1= ‘‘sexually not
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arousing” to 5= ‘‘sexually very arousing’’). The 10 picture
categories (10 pictures each) included heterosexual sex be-
tween one man and one woman (vaginal intercourse, anal
sex, and two oral sex categories), homosexual sex (tribadism
and oral sex between two females, anal and oral sex between
two males), as well as single masturbating males and fe-
males. Before (t1) and after (t2) the experimental paradigm,
participants were asked to indicate their current sexual
arousal from O=‘not sexually aroused” to 100=‘“‘very
sexually aroused’’ and their need to masturbate from 0= ‘‘no
need to masturbate” to 100=‘‘very great need to mastur-
bate.”” As an indicator of individual reactivity to porno-
graphic content, sexual arousal at t1 was subtracted from
sexual arousal at t2, resulting in a delta score (cravingl A).
The delta score for the need to masturbate (craving2 A) was
calculated in the same manner.

Results

The sample’s mean of the s-IATsex was 15.26 (SD=5.70,
range 12-40). The mean number of sexual contacts in the last
7 days was 2.05 (§D=2.64). The mean number of sexual
contacts in the last 6 months was 38.13 (SD=46.60). The
satisfaction with the frequency of sexual contacts was 2.06
(SD=0.84), and the satisfaction with the quality of sexual
contacts was 2.34 (SD=0.75).

Half of the participants indicated that they watched
hardcore pornographic pictures and/or videos on the Internet
on a regular basis (IPU, n=51). Differences between IPU
and NIPU regarding age, cybersex use, cybersex addiction,
questionnaires, and sexual contacts are shown in Table 1.
Differences regarding IPU’s and NIPU’s use of specific cy-
bersex applications are displayed in Table 2. For IPU, more
individuals indicated watching soft- or hardcore porno-
graphic pictures or videos on the Internet, as expected. The
number of users of other cybersex applications was not dif-
ferent between IPU and NIPU. For IPU, 30 participants in-
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dicated that they were in a relationship. For NIPU, 26
participants reported being in a relationship. The number of
participants in a relationship did not differ between the
groups (7 (1, N=102)=1.44, p=0.23). Regarding interac-
tive cybersex, 18 participants (ICU) indicated that they used
sexchats, sex via webcam, and/or dating sites, while 84 de-
nied such use (NICU). The s-IATsex score did not differ
between the groups (Micy=17.17, SD=8.28, Mnicu=
14.89,SD=4.98, t=1.12, p=0.28). Therefore, the following
calculations address IPU and NIPU solely.

The results of the experimental paradigm for IPU and NIPU
are illustrated in Figure 1. As demonstrated by ¢ tests for de-
pendent groups, the pornographic picture presentation led to
an increase in sexual arousal (M =14.14, SD=21.71, M, =
27.63, SD=25.19, t= -5.53, p<0.001, Cohen’s d for depen-
dent samples=0.56) and the need to masturbate (M =6.13,
SD=12.01, M,=21.06, SD=26.84, t=—6.85, p<0.001, Co-
hen’s d for dependent samples =0.86) within the whole sample.

Regarding the sexual arousal ratings of pornographic
pictures, repeated measures analysis of variance (ANOVA)
with the within-factor (10 pornographic picture categories)
and one between-factor (group) was carried out. Results
showed a significant effect of the picture category (Wilks’s
A=0.25, F(9, 91)=29.95, p<0.001, partial #°=0.75). This
means that there were differences across the sexual arousal
ratings of the 10 picture categories. Moreover, the interaction
of the within-factor and the between-factor was si§niﬁcant
(Wilks’s A=0.78, F(9,91)=2.86, p<0.01, partial n~=0.22).
This means that there were differences between IPU and
NIPU regarding the pornographic picture rating. As indi-
cated by t tests for independent groups, the mean sexual
arousal rating across the 10 pornographic picture categories
was hlgher in IPU (MIPU:2-293 SD:063, MNIPU: 176,
SD=0.65, t=4.20, p<0.001, Cohen’s d for independent
samples =0.83), and that IPU reported a stronger increase in
sexual arousal (Mpy=20.90, SD=33.06, Mypy= —1.04,
SD=27.58, t=3.62, p<0.001, Cohen’s d for independent

TABLE 1. DIFFERENCES BETWEEN INTERNET PORNOGRAPHY USERS AND NON—INTERNET PORNOGRAPHY
USERS REGARDING AGE, CYBERSEX USE, CYBERSEX ADDICTION, QUESTIONNAIRES,
AND SEXUAL CONTACTS REVEALED BY 7 TESTS FOR INDEPENDENT SAMPLES

IPU (n=51) NIPU (n=51)

M SD M SD t p d
Age (years) 22.37 2.94 21.29 1.77 2.24 0.03* 0.44
Cybersex use (min/week)? 38.92 81.46 3.63 10.54 3.07 0.003*%* 0.61
s-IATsex 16.96 6.45 13.57 3.13 3.22 0.002%* 0.67
BSI (GSI) 0.67 0.50 0.63 0.51 0.38 0.71 0.08
SES® 2.67 0.51 2.46 0.51 2.02 0.04* 0.41
HBI 1.73 0.61 1.59 0.44 1.32 0.19 0.26
Number of sexual contacts (7 days) 2.33 2.98 1.76 2.23 1.09 0.28 0.22
Number of sexual contacts (6 months) 38.38 43.74 37.88 49.74 0.05 0.96 0.01
Satisfaction sexual contacts (frequency) 2.06 0.90 2.06 0.77 —-0.01 0.99 0.00
Satisfaction sexual contacts (quality) 2.40 0.82 2.27 0.68 0.86 0.39 0.17

IPU indicated watching Internet pornography (hardcore pictures or videos) on a regular basis. NIPU denied watching Internet
pornography.

“Within IPU, 22 individuals indicated using cybersex in general on a regular basis but less than once a week. Therefore, the range of
“cybersex use (min/week)” was 0—400 within IPU. Within NIPU, the range of “‘cybersex use (min/week)”” was 0-60.

Ttems recoded. High scores represent high propensity for sexual excitation.

*p <0.05; **p<0.01.

IPU, Internet pornography users; NIPU, non-Internet pornography users; s—IATsex, German short version of the Internet Addiction Test
modified for cybersex; BSI, brief symptom inventory; SES, sexual inhibition scale; HBI, hypersexual behavioral inventory.



508

TABLE 2.
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NUMBER AND PERCENTAGE OF IPU AND NIPU PARTICIPANTS WHO INDICATED

USING SEVERAL SPECIFIC CYBERSEX APPLICATIONS

IPU (n=51) NIPU (n=51)
n % n % P p
Softcore pictures 28 54.9 14 27.5 7.93 <0.01
Softcore videos 35 68.6 19 37.3 10.07 <0.01
Hardcore pictures 24 47.1 0 0 31.38 <0.001
Hardcore videos 50 98.0 0 0 98.08 <0.001
Sex chats 9 17.6 8 15.7 0.07 0.79
Sex via Webcam 2 39 1 2.0 0.34 0.56
Dating sites 2 39 0 0 2.04 0.15
Live sex shows 0 0 1 0 1.01 0.32
Online sex shops 20 39.2 21 41.2 0.04 0.84
Sexually arousing literature 21 41.2 28 54.9 1.92 0.17
Information search (e.g., STDs) 23 45.1 31 60.8 2.52 0.11
Advisors (e.g., sexual practices) 33 64.7 35 68.6 0.18 0.67

Note: Participants were asked whether or not they use several cybersex applications on a regular basis (response format: Yes/No). Using
this information, participants were separated into females watching pornography (hardcore pictures or videos) on the Internet on a regular

basis (IPU) and females not watching Internet pornography (NIPU).

samples=0.72) and in the need to masturbate due to por-
nographic picture presentation (Mpy=19.67, SD=23.51,
Mypy=10.10, SD=19.20, t=2.24, p<0.05, Cohen’s d for
independent samples =0.45).

Regarding IPU, the s-IATsex was correlated with vari-
ables of the experimental paradigm and questionnaires. Re-
sults are demonstrated in Table 3. Time spent on cybersex in
general per week neither correlated with the number of
sexual contacts in the last 7 days (r=0.04, p=0.77) or the
last 6 months (r=— 0.05, p=0.71) nor with the satisfaction
with the frequency (r=0.20, p=0.16) or the quality (r=0.15,
p=0.30) of sexual contacts. The s-IATsex neither correlated
with the number of sexual contacts in the last 7 days (r=

—-0.02, p=0.90) or the last 6 months (r= —0.14, p=0.33) nor
with the satisfaction with the frequency (r= —0.06, p=0.69)
or the quality (r=0.01, p=0.95) of sexual contacts.
Regarding IPU, a hierarchical regression analysis was
conducted to predict the s-IATsex. The ‘‘rating of porno-
graphic pictures’ served as first predictor and explained
9.30% of variance of the s-IATsex, F(1,49)=5.03, p=0.03.
Adding the cravingl A and the craving2 A in the second
block led to a significant increase of variance explanation
(changes in R>=0.15, changes in F(2, 47)=4.68, p=0.01).
Adding the mean scores of the SES, HBI, and the BSI (GSI)
in the third block, s-IATsex’s variance explanation in-
creased significantly (changes in R*=0.14, changes in F(3,

FIG. 1. Results of the experi-
mental pornographic picture pre-
sentation for female Internet
pornography users (IPU) and
non-Internet pornography users
(NIPU). Error bars represent

sexual arousal ratings
e
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TABLE 3. PEARSON CORRELATIONS OF THE S-IATSEX WITH INDICATORS OF SEXUAL AROUSAL
DUE TO PORNOGRAPHIC PICTURES, QUESTIONNAIRE DATA, AND CYBERSEX USE FOR IPU
Sexual arousal
rating (10
n=51 s-IATsex  categories)  Cravingl A Craving2 A SES  HBI  BSI (GSI)
Sexual arousal rating (10 categories) 0.31*
Cravingl A 0.44%** 0.40%**
Craving2 A 0.47%* 0.47%* 0.77%*
SES?* 0.36%* 0.43%* 0.44%* 0.39%**
HBI 0.41%* 0.12 0.01 0.11 0.34*
BSI (GSI) 0.34%* 0.06 0.26 0.21 0.25  0.46%*
Cybersex use (min/week) 0.54%* 0.20 0.20 0.18 0.28* 0.07 0.25

“Ttems recoded. High scores represent high propensity for sexual excitation.

*p <0.05; **p<0.01.

44)=3.40, p<0.001). The whole model remained signifi-
cant, R2=O.38, F(6, 44)=4.61, p<0.001. Further values of
the regression are shown in Table 4.

Discussion

The main results of our study show that female IPU rated
Internet pornographic pictures as more arousing and re-
ported greater craving due to Internet pornographic picture
presentation compared with NIPU. Moreover, the sexual
arousal rating of pictures, craving, sensitivity to sexual
excitation, problematic sexual behavior, and severity of
psychological symptoms predicted tendencies toward cy-
bersex addiction in IPU. Being in a relationship, number of
sexual contacts, satisfaction with sexual contacts, and use
of interactive cybersex were not associated with cybersex
addiction. The gratification hypothesis of cybersex addic-
tion also seems to be valid for females. The findings em-
phasize the important role of anticipating and receiving
sexual gratification within the development of cybersex
addiction in heterosexual IPU comparable to those reported
for males.'” '8!

The finding that subjective sexual arousal predicted
tendencies toward cybersex addiction in female IPU needs
to be discussed against the background of cue reactivity and
craving within the development of addictions. In substance
dependency research, cue reactivity has been described as a
result of repeated drug use in which learning mechanisms
lead to an association of internal or environmental cues
with the reinforcing effects of a drug.'® As a consequence
of classical conditioning, formerly neutral cues become

TABLE 4. HIERARCHICAL REGRESSION ANALYSES
PREDICTING THE S-IATSEX SCORE AS A DEPENDENT
VARIABLE WITHIN THE GRroOUP OF IPU

Main effects of single predictors

in the whole model (n=51) p t p
Sexual arousal rating 0.06 0.43 0.66
(10 categories)

Cravingl A 0.20 0.98 0.33
Craving2 A 0.23 1.15 0.26
BSI (GSI) 0.07 0.52 0.60
SES 0.03 0.23 0.82
HBI 0.33 2.31 0.02

conditioned, predicting the occurrence of the anticipated
consequence.3? That is, if an individual’s anticipated effect of
a drug does not occur, craving as the need to consume the drug
may arise to accomplish the anticipated effect.”*® Since it
was shown that sexual arousal is associated with mesolimbic
activation in males and females,>* that sexual arousal is highly
reinforcing,®® and that sexual arousal can been condi-
tioned,3*37 it seems plausible to attach great importance to
learning mechanisms in the development of cybersex addic-
tion. In accordance with the gratification hypothesis,' learn-
ing mechanisms should lead to an association of internal (e.g.,
affect) and/or external (e.g., computer) cues with the reward
gained by cybersex use resulting in cue reactivity and crav-
ing.?! Our findings are in line with research on substance and
other behavioral addictions.***

IPU reported a higher propensity for sexual excitation
compared with NIPU, and a predisposition for sexual excita-
tion, problematic sexual behavior, and psychological symp-
tom severity predicted tendencies toward cybersex addiction
within [PU. The higher propensity for sexual excitation is in
line with the assumed positive reinforcement through cyber-
sex. For males, it has been shown that sexual excitability is
linked to risky sexual behaviors associated with a disregard for
possible negative consequences.***’ Since this is a key feature
of addictive behaviors, it seems plausible to assume that a
propensity for sexual excitation is a predefining individual
characteristic for cybersex addiction. Other studies have found
that males use cybersex for mood management.®*® The find-
ing that a psychological symptom severity covaries with
cybersex addiction has also been shown previously for het-
erosexual males.'® Additionally, problematic sexual behavior
has been shown to be associated with cybersex addiction. The
utilization of cybersex to enhance mood might be understood
as a risk factor contributing to cybersex addiction. Individuals
who are prone to sexual excitation and use sexual arousal for
emotion regulation might functionalize sexuality in general to
receive reinforcement and to cope with problems or negative
emotions in the short run, while negative long-term conse-
quences are less recognized. In fact, it has been shown that
sexual arousal generally interferes with decision making.>**’
This should be even more relevant for cybersex-addicted in-
dividuals, since craving might interfere with the anticipa-
tion of negative consequences. Our results also suggest that
females’ tendencies toward cybersex addiction are not related
to real-life contacts. Comparable to heterosexual males,21
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compensation for missing or unsatisfying real-life sexual
contacts is not a main factor for the development of cybersex
addiction.

The findings of this study contribute to the understanding
of cybersex addiction in heterosexual females. For female
IPU, the reaction patterns regardin% sexual arousal are
comparable to those in male IPU.'®?! These results sup-
port the gratification hypothesis as the main mechanism
within the development of cybersex addiction, that is, that
conditioned sexual arousal leads to cue reactivity, craving,
and recurrent cybersex use within the face of negative con-
sequences resulting from this behavior. Sexual excitation,
problematic sexual behavior, and psychological symptom
severity might be understood as predefining factors for cy-
bersex addiction.

Limitations and future studies

Our findings on cybersex addiction are limited to the role
of sexual arousal due to Internet pornography and not due to
other cybersex applications (e.g., sexchats). Moreover, our
findings are limited to adult females under the age of 30
years. In our sample, half of the females reported watching
pornographic material on the Internet. Because we indicated
that within the study Internet pornographic pictures were
presented, a selection bias might have occurred. No con-
clusions can be drawn on the general proportion of cybersex
use in the heterosexual female population. Future studies
should replicate the findings demonstrated in our analogue
sample by comparing female cybersex addicts watching In-
ternet pornography with comparison groups of interest.

Author Disclosure Statement

No competing financial interests exist.

References

1. Kuss DJ, Griffiths MD. Internet sex addiction: a review of
empirical research. Addiction Research & Theory 2011;
116:1-14.

2. Doring NM. The Internet’s impact on sexuality: a critical
review of 15 years of research. Computers in Human Be-
havior 2009; 25:1089-1101.

3. Leiblum SR. Women, sex and the Internet. Sexual & Re-
lationship Therapy 2001; 16:389-405.

4. Ferree M. Women and the web: cybersex activity and im-
plications. Sexual & Relationship Therapy 2003; 18:385-393.

5. Cooper A, McLoughlin IP, Campbell KM. Sexuality in
cyberspace: update for the 21st century. CyberPsychology
& Behavior 2000; 3:521-536.

6. Paul B, Shim JW. Gender, sexual affect, and motivations
for Internet pornography use. International Journal of
Sexual Health 2008; 20:187-199.

7. Shaughnessy K, Byers ES, Walsh L. Online sexual activity
experience of heterosexual students: Gender similarities and
differences. Archives of Sexual Behavior 2011; 40:419-427.

8. Daneback K, Cooper A, Mansson S-A. An Internet study of
cybersex participants. Archives of Sexual Behavior 2005;
34:321-328.

9. Daneback K, Ross MW, Mansson S-A. Characteristics and
behaviors of sexual compulsives who use the Internet for
sexual purposes. Sexual Addiction & Compulsivity 2006;
13:53-67.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

LAIER ET AL.

Green BA, Carnes S, Carnes PJ, et al. Cybersex addiction
patterns in a clinical sample of homosexual, heterosexual,
and bisexual men and women. Sexual Addiction & Com-
pulsivity 2012; 19:77-98.

Cooper A, Scherer CR, Boies SC, et al. Sexuality on the
Internet: from sexual exploration to pathological expres-
sion. Professional Psychology: Research & Practice 1999;
30:154-164.

Weinstein A, Lejoyeux M. Internet addiction or excessive
Internet use. American Journal of Drug & Alcohol Abuse
2010; 36:277-283.

Young KS. Internet addiction: the emergence of a new
clinical disorder. CyberPsychology & Behavior 1998;
1:237-244.

Davis R. A cognitive-behavioral model of pathological In-
ternet use. Computers in Human Behavior 2001; 17:187-195.
Griffiths M. Sex on the Internet: observations and impli-
cations for Internet sex addiction. Journal of Sex Research
2001; 38:333-342.

Meerkerk G-J, van den Eijnden RJJM, Garretsen HFL.
Predicting compulsive Internet use: it’s all about sex! Cy-
berPsychology & Behavior 2006; 9:95-103.

Young KS. Internet sex addiction: risk factors, stages of
development, and treatment. American Behavioral Scientist
2008; 52:21-37.

Brand M, Laier C, Pawlikowski M, et al. Watching por-
nographic pictures on the Internet: Role of sexual arousal
ratings and psychological-psychiatric symptoms for using
Internet sex sites excessively. Cyberpsychology, Behavior
& Social Networking 2011; 14:371-377.

Carter BL, Tiffany ST. Meta-analysis of cue-reactivity in
addiction research. Addiction 1999; 94:327-340.
Drummond DC. Theories of drug craving, ancient and
modern. Addiction 2001; 96:33-46.

Laier C, Pawlikowski M, Pekal J, Schulte FP, Brand M.
Cybersex addiction: experienced sexual arousal when
watching pornography and not real-life sexual contacts
makes the difference. Journal of Behavioral Addictions
2013; 2:100-107.

Bancroft J, Graham CA, Janssen E, et al. The dual control
model: current status and future directions. Journal of Sex
Research 2009; 46:121-142.

Janssen E, Goodrich D, Petrocelli JV, et al. Psychophy-
siological response patterns and risky sexual behavior in
heterosexual and homosexual men. Archives of Sexual
Behavior 2009; 38:538-550.

Bancroft J, Vukadinovic Z. Sexual addiction, sexual com-
pulsivity, sexual impulsivity, or what? Toward a theoretical
model. Journal of Sex Research 2004; 41:225-234.
Delmonico D, Miller J. The Internet sex screening test: a
comparison of sexual compulsives versus non-sexual
compulsives. Sexual & Relationship Therapy 2003; 18:
261-276.

Pawlikowski M, Altstotter-Gleich C, Brand M. Validation
and psychometric properties of a German short version of
Young’s Internet Addiction Test. Computers in Human
Behavior 2013; 29:1212-1223.

Carpenter DL, Janssen E, Graham CA, et al. (2010) The
sexual inhibition/sexual excitation scales-short form SIS/
SES-SF. In Fisher TD, Davis CM, Yarber WL, Davis SL,
eds. Handbook of sexuality-related measures. Abingdon:
Routledge, pp. 236-239.

Reid RC, Li DS, Gilliland R, et al. Reliability, validity, and
psychometric development of the pornography consump-



CYBERSEX ADDICTION IN HETEROSEXUAL FEMALES

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

tion inventory in a sample of hypersexual men. Journal of
Sex & Marital Therapy 2011; 37:359-385.

Boulet J, Boss MW. Reliability and validity of the Brief
Symptom Inventory. Psychological Assessment: A Journal
of Consulting & Clinical Psychology 1991; 3:433—437.
Laier C, Pawlikowski M, Brand M. Sexual picture pro-
cessing interferes with decision making under ambiguity.
Archives of Sexual Behavior 2014;43:473-482.

Laier C, Schulte FP, Brand M. Pornographic picture pro-
cessing interferes with working memory performance.
Journal of Sex Research 2013; 50:642-652.
Martin-Soelch C, Linthicum J, Ernst M. Appetitive condi-
tioning: neural bases and implications for psychopathology.
Neuroscience & Biobehavioral Reviews 2007; 31:426-440.
Tiffany ST, Wray JM. The clinical significance of drug
craving. Annals of the New York Academy of Sciences
2012; 1248:1-17.

Ponseti J, Granert O, Jansen O, et al. Assessment of sexual
orientation using the hemodynamic brain response to visual
sexual stimuli. Journal of Sexual Medicine 2009; 6:1628—1634.
Georgiadis JR, Kringelbach ML. The human sexual re-
sponse cycle: brain imaging evidence linking sex to other
pleasures. Progress in Neurobiology 2012; 98:49-81.
Hoffmann H, Janssen E, Turner SL. Classical conditioning
of sexual arousal in women and men: effects of varying
awareness and biological relevance of the conditioned
stimulus. Archives of Sexual Behavior 2004; 33:43-53.
Klucken T, Schweckendiek J, Merz CJ, et al. Neural acti-
vations of the acquisition of conditioned sexual arousal:
effects of contingency awareness and sex. Journal of Sexual
Medicine 2009; 6:3071-3085.

Goudriaan AE, de Ruiter MB, van den Brink W, et al. Brain
activation patterns associated with cue reactivity and
craving in abstinent problem gamblers, heavy smokers and
healthy controls: an fMRI study. Addiction Biology 2010;
15:491-503.

Griisser SM, Wrase J, Klein S, et al. Cue-induced activation
of the striatum and medial prefrontal cortex is associated
with subsequent relapse in abstinent alcoholics. Psycho-
pharmacology 2004; 175:296-302.

40.

41.

42.

43.

44.

45.

46.

47.

511

Ko C-H, Liu G-C, Hsiao S, et al. Brain activities associated
with gaming urge of online gaming addiction. Journal of
Psychiatric Research 2009; 43:739-747.

Parker AB, Gilbert DG. Brain activity during anticipation
of smoking-related and emotionally positive pictures in
smokers and nonsmokers: a new measure of cue reactivity.
Nicotine & Tobacco Research 2008; 10:1627-1631.
Starcke K, Schlereth B, Domal} D, et al. Cue reactivity
towards shopping cues in female participants. Journal of
Behavioral Addictions 2012; 1:1-6.

Thalemann R, Wolfling K, Griisser SM. Specific cue re-
activity on computer game-related cues in excessive gam-
ers. Behavioral Neuroscience 2007; 121:614-618.
Bancroft J, Janssen E, Strong D, et al. Sexual risk-taking in
gay men: the relevance of sexual arousability, mood, and
sensation seeking. Archives of Sexual Behavior 2003;
32:555-572.

Bancroft J, Janssen E, Carnes L, et al. Sexual activity and
risk taking in young heterosexual men: the relevance of
sexual arousability, mood, and sensation seeking. Journal
of Sex Research 2004; 41:181-192.

Cooper A, Delmonico D, Griffin-Shelley E, et al. Online
sexual activity: an examination of potentially problematic
behaviors. Sexual Addiction & Compulsivity 2004; 11:
129-143.

Ariely D, Loewenstein G. The heat of the moment: the
effect of sexual arousal on sexual decision making. Journal
of Behavioral Decision Making 2006; 19:87-98.

Address correspondence to:

Prof. Dr. Matthias Brand

Department of General Psychology: Cognition
University of Duisburg-Essen

Forsthausweg 2

47057 Duisburg

Germany

E-mail: matthias.brand @uni-due.de



