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The view that problematic excessive sexual behavior (“sex addiction”) is a form of
behavioral addiction has gained more credence in recent years, but there is still
considerable controversy regarding operationalization of the concept. Furthermore, most
previous studies have relied on small clinical samples. The present study presents
a new method for assessing sex addiction—the Bergen–Yale Sex Addiction Scale
(BYSAS)—based on established addiction components (i.e., salience/craving, mood
modification, tolerance, withdrawal, conflict/problems, and relapse/loss of control). Using
a cross-sectional survey, the BYSAS was administered to a broad national sample
of 23,533 Norwegian adults [aged 16–88 years; mean (± SD) age = 35.8 ± 13.3
years], together with validated measures of the Big Five personality traits, narcissism,
self-esteem, and a measure of sexual addictive behavior. Both an exploratory and a
confirmatory factor analysis (RMSEA = 0.046, CFI = 0.998, TLI = 0.996) supported a
one-factor solution, although a local dependence between two items (Items 1 and 2) was
detected. Furthermore, the scale had good internal consistency (Cronbach’s α = 0.83).
The BYSAS correlated significantly with the reference scale (r = 0.52), and demonstrated
similar patterns of convergent and discriminant validity. The BYSAS was positively related
to extroversion, neuroticism, intellect/imagination, and narcissism, and negatively related
to conscientiousness, agreeableness, and self-esteem. High scores on the BYSAS were
more prevalent among those who were men, single, of younger age, and with higher
education. The BYSAS is a brief, and psychometrically reliable and valid measure for
assessing sex addiction. However, further validation of the BYSAS is needed in other
countries and contexts.
Keywords: hypersexuality, sexual addiction, measurement development, psychometric scale, five-factor model of
personality, narcissism, self-esteem, demographics

INTRODUCTION
In recent years research into frequent and persistent problematic sexual behavior has increased
(Kraus et al., 2016). This out-of-control, excessive, and problematic sexual behavior has
been described using many different labels including (amongst others) hypersexuality, sexual
compulsivity, sexual impulsivity, erotomania, nymphomania (in women), satyriasis (in men),
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Research has associated sex addiction with personality factors
representative of other addictive behaviors (Karila et al., 2014),
including high levels of extroversion and neuroticism and
low levels of conscientiousness and agreeableness (Schmitt,
2004; Pinto et al., 2013; Rettenberger et al., 2016; Walton
et al., 2017). These characteristics refer to personalities who
are highly sensation seeking, emotionally reactive, spontaneous,
and inconsiderate, as opposed to being low-keyed, emotionally
stable, self-disciplined, and concerned for social harmony. The
limited research employing the five-factor model of personality
(Costa and McCrae, 1992; Wiggins, 1996) in this context has
found the trait openness to experience to be unrelated to sex
addiction (Schmitt, 2004; Pinto et al., 2013; Rettenberger et al.,
2016; Walton et al., 2017). However, it seems more likely that
“liberal personalities” who appreciate “borderline” experiences
are more at risk for sex addiction, than traditional, close-minded
and cautious people (e.g., Elmquist et al., 2016). Addictive
sex behaviors have also frequently been positively related to
narcissism (Black et al., 1997; Raymond et al., 2003; Kafka, 2010;
Kasper et al., 2015) and negatively related to self-esteem (Cooper
et al., 1999, 2004; Delmonico and Griffin, 2008; Kor et al., 2014;
Doornwaard et al., 2016).
The growing interest in “sex addiction” both conceptually
and empirically has been accompanied with a rapid development
of instruments such as the Sexual Addiction Screening Test
(SAST; Carnes, 1989) and SAST–Revised (SAST–R; Carnes et al.,
2010), the Shorter PROMIS Questionnaire–sex subscale (SPQS; Christo et al., 2003), PATHOS1 (Carnes et al., 2012), and the
Short Internet Addiction Test (Young, 1998) adapted to online
sexual activities (s-IAT-sex; Laier et al., 2013; Pawlikowski et al.,
2013; Wéry et al., 2016a). While other validated scales have
been developed, they assess and conceptualize “hypersexuality”
as a compulsive, impulsive, and/or sexual dysregulation disorder
(e.g., Kalichman and Rompa, 1995; Coleman et al., 2001; Reid
et al., 2011).
The aforementioned scales vary greatly in terms of
development procedure, item structure, cut-off score, and
psychometric properties (Hook et al., 2010; Karila et al., 2014;
Campbell and Stein, 2015; Wéry and Billieux, 2017), and have
primarily been investigated in small non-representative clinical
and targeted samples (Karila et al., 2014). Some are highly
population-specific (e.g., male, female, gay; Carnes, 1991; O’Hara
and Carnes, 2000; Carnes and Weiss, 2002), whereas others
are highly content-specific (e.g., online sexual behavior; Carnes
et al., 2010; Wéry et al., 2016a). Widely used scales (e.g., SAST-R,
PATHOS) also include items that are arguably inappropriate
with regards to defining sex addiction [i.e., “Were you sexually
abused as a child or adolescent?,” “Did your parents have trouble
with sexual behavior?” (SAST; Carnes, 1989, pp. 218–219),
“Have you ever sought help for sexual behavior you did not like?”
(PATHOS; Carnes et al., 2012, p. 11)]. The SAST-R (Carnes et al.,
2010) and PATHOS (Carnes et al., 2012) employ a dichotomous
yes/no response format, whereas empirical research suggests that

sexual addiction, and sexual dependency (Kafka, 2010; Karila
et al., 2014; Kingston, 2015; Wéry and Billieux, 2017). There has
been much debate over many years as to whether this behavior
is best conceptualized as an obsessive-compulsive disorder, an
addiction, or a disorder of impulse-control (Karila et al., 2014;
Piquet-Pessôa et al., 2014), and consequently been explained
according to different conceptual models (Campbell and Stein,
2015; Kingston, 2015).
In the wake of new research suggesting that sex has an
addictive potential—most probably mediated by brain circuits
and neurotransmitters that are known to be involved in the
experience of reward and euphoria—the conceptual interest
in hypersexuality as an addiction has rapidly grown (Holstege
et al., 2003; Hamann et al., 2004; Goodman, 2008; Griffiths,
2012; Kor et al., 2013; Karila et al., 2014; Voon et al., 2014;
Kingston, 2015). In this context, “sex addiction” can be defined
as being intensely involved with sexual activities (e.g., fantasies,
masturbation, intercourse, pornography) across different media
(cybersex, telephone sex, etc.). Furthermore, those with the
condition report their sexual motivation is uncontrollable, and
that they expend a lot of time both thinking about and being
engaged in sexual activities that negatively affects many other
areas in their lives.
“Sex addiction” is currently not listed in the psychiatric
taxonomy. However, the International Classification of Disease
(ICD-10; World Health Organization, 1992), included excessive
sexual drive and excessive masturbation as diagnoses, divided
into satyriasis (for men) and nymphomania (for women),
whereas “compulsive sexuality” is currently being considered (as
an impulse-control disorder) for inclusion in the upcoming ICD11 (Grant et al., 2014). The latest (fifth) edition of the Diagnostic
and Statistical Manual of Mental Disorders (DSM-5; American
Psychiatric Association, 2013) has increased its recognition of
non-chemical addictions (Petry, 2015) with the inclusion of
Gambling Disorder as a behavioral addiction within the main text
and Internet Gaming Disorder in the section Results appendix
(condition for further study). Although sex addiction (in the
form of “hypersexual disorder”) was proposed (Kafka, 2010) and
evaluated by the DSM-5 task force, along with a set of empirically
tested criteria (Kafka, 2010; Reid et al., 2012), it was rejected due
to lack of research into diagnostic criteria and a split view on how
to conceptualize the disorder (Kafka, 2013; Campbell and Stein,
2015).
In line with this, a limitation of prior research is the
absence of a general consensus about how sex addiction should
be determined, understood, and assessed (Reid, 2016). Thus,
unreliable prevalence estimates among non-representative (selfselected convenience) samples spanning from 3 to 17% (and
higher) have been reported. In terms of demographic variables,
research has shown a relatively consistent positive relationship
between sex addiction and young age, male gender, single status,
and high education (for recent reviews see Kafka, 2010; Sussman
et al., 2011; Karila et al., 2014; Campbell and Stein, 2015; Wéry
and Billieux, 2017). However, it has been argued that women
have been largely underrepresented in this field of research, and
consequently little is known about their pattern of sex addiction
(Dhuffar and Griffiths, 2014, 2015; Klein et al., 2014).
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1 The set of criteria (Preoccupied, Ashamed, Treatment, Hurt others, Out of
control, Sad) is based on the acronym PATHOS, which the Greeks used for
“suffering”.
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the dimensional/continuum assessment of problematic sexual
behavior should be part of clinical diagnostic practice (Winters
et al., 2010; Walters et al., 2011; Carvalho et al., 2015). Current
scales that assess problematic sexual behavior tend to be relatively
lengthy. More specifically, Womack et al. (2013) reported a mean
of 32.5 items (SD = 34.2) when systematically reviewing 24 selfreport hypersexuality measures. However, applicable measures
should satisfy key criteria (such as brevity; Koronczai et al.,
2011), particularly among impulsive populations who are more
likely to value and participate in activities that are short-lasting.
An arguably major limitation of current scales is that
the items assessing addictive sexual behavior do not reflect
central addiction components (Brown, 1993; Griffiths, 2005).
Such criteria have been used as a framework for developing
a number of psychometric scales for various behavioral
addictions including work addiction (Andreassen et al., 2012a),
gaming addiction (Lemmens et al., 2009), shopping addiction
(Andreassen et al., 2015), exercise addiction (Terry et al.,
2004), and social media addiction (Andreassen et al., 2016).
In relation to sex addiction, these symptoms would be:
salience/craving—over-preoccupation with sex or wanting sex,
mood modification—excessive sex causing changes in mood,
tolerance—increasing amounts of sex over time, withdrawal—
unpleasant emotional/physical symptoms when not having
sex, conflict—inter-/intrapersonal problems as a direct result
of excessive sex, relapse—returning to previous patterns after
periods with abstinence/control, and problems—impaired health
and well-being arising from addictive sexual behavior.
Current scales commonly capture some of the aforementioned
symptoms, but do not cover them all (e.g., PATHOS and SASTR). One reason for this may be that previously developed scales
were inspired by three prominent sets of proposed criteria
identified in the literature. These are (i) Carnes’ 1991 criteria
that exclude withdrawal and salience, (ii) Goodman’s (1998)
criteria that exclude mood modification, and (iii) Kafka’s (2010,
2013) criteria that do not include tolerance, mood modification,
salience, and withdrawal (Wéry and Billieux, 2017). The s-IATsex scale (Laier et al., 2013; Pawlikowski et al., 2013; Wéry et al.,
2016a) includes all core addiction criteria, but was specifically
developed to assess online sex addiction only. While modern
Internet applications may facilitate and enhance the emergence
of addictive sex behavior due to factors such as convenience,
anonymity, accessibility, and disinhibition (Griffiths, 2012; Wéry
and Billieux, 2017), there is arguably a demand for a brief and
psychometrically sound assessment measure that determines sex
addiction irrespective of place, context, and population.
Given the aforementioned findings and debates in the field,
the present study explored the psychometric properties of a
new brief sex addiction measure, the Bergen–Yale Sex Addiction
Scale (BYSAS), consisting of items constructed on the basis of
core criteria that have been emphasized across several behavioral
addictions and that uses established addiction frameworks to
highlight the content validity (Brown, 1993; Griffiths, 2005;
American Psychiatric Association, 2013; Andreassen et al., 2013).
It was expected that the new instrument would be highly
correlated with similar constructs (i.e., convergent validity) and
correlate poorly with dissimilar constructs (i.e., discriminant

Frontiers in Psychology | www.frontiersin.org

validity; Nunnally and Bernstein, 1994). Six hypotheses were
examined. These were that:
Hypothesis 1. The BYSAS has a one-factor structure with high
factor loading (> 0.60) for all scale items, and all
indexes (root mean square error of approximation
[RMSEA] < 0.06, comparative fit index [CFI] and
Tucker-Lewis index [TLI] > 0.95; Hu and Bentler,
1999) showing good data fit.
Hypothesis 2. The BYSAS has a high internal consistency
(Cronbach’s alpha > 0.80).
Hypothesis 3. The BYSAS correlates positively with another
measure of addictive sex behavior (SPQ-S; Christo
et al., 2003).
Hypothesis 4. The BYSAS score is positively related to being
male, single and higher educated, and inversely
related to age.
Hypothesis 5. The BYSAS score is positively related to
neuroticism, extroversion, and openness,
and negatively related to agreeableness and
conscientiousness.
Hypothesis 6. The BYSAS score is positively related to narcissism
and negatively related to self-esteem.

MATERIALS AND METHODS
Procedure
Data were collected through a web-based cross-sectional survey
assessing excessive behaviors. The survey was broadcasted in the
online edition of five different nationwide Norwegian newspapers
during spring 2014. In order to participate, respondents were
instructed to click on an online link. All respondents had to be
at least 16 years of age. Information about the study was provided
on the webpage. The respondents were informed that they would
receive an automatically generated feedback based on their scores
as well as an interpretation related to several of the scales upon
completion of the survey. No material/monetary incentive was
provided. All data were stored on a server hosted by a company
administering such surveys for the researchers (www.surveyxact.
no). One week following study initiation, all collected data were
forwarded to the research team.
In total, 23,533 individuals completed all items of the survey
(and were retained for analysis). Participation was voluntary,
anonymous, confidential, and non-interventional, and followed
the ethical guidelines of the Helsinki Declaration and the
Norwegian Health Research Act. The Institutional Review Board
of the Faculty of Psychology, University of Bergen, approved the
study.

Participants
The mean age of participants (N = 23,533) was 35.8 years
(SD = 13.3), ranging from 16 to 88 years. In terms of included
age groups, the majority of the participants were aged 16–30 years
(40.7%) followed by those aged 31–45 years (35%), 46–60 years
(19.8%), and over 60 years (4.5%). The sample comprised 15,299
women (65%) and 8,234 men (35%). In terms of relationship
status, 15,373 (65.3%) were currently in a relationship (i.e.,
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married, common law partner, partner, boyfriend, or girlfriend)
and 8,160 (34.7%) were not (i.e., single, divorced, separated,
widow, or widower). With regard to education, 2,350 had
completed compulsory school (10%), 5,949 had completed high
school (25.3%), 3,989 had completed vocational school (17%),
7,630 had a Bachelor’s degree (32.4%), 3,343 had a Master’s degree
(14.2%), and 272 had a PhD degree (1.2%).

et al., 2012b). The time frame concerned the past year using
a 5-point Likert response format (0 = very rarely, 1 = rarely,
2 = sometimes, 3 = often, and 4 = very often; see Appendix A
for complete list of items and response formats for the BYSAS),
yielding a composite BYSAS score ranging from 0 to 24 (see
Table 1). In order to be operationally classed as a “sex addict”
in the present study, the symptoms had to be present at a
specific level/magnitude [defined as scoring at least 3 (often) or
4 (very often)]. This is in line with the way cut-offs have been
operationalized for other scales assessing behavioral addictions
(e.g., Lemmens et al., 2009; Andreassen et al., 2012b). In addition,
a specific number of criteria (often more than half) had to
be endorsed (here “often” or “very often”) to be classed as an
addiction (American Psychiatric Association, 2013). In this case
at least four of the six BYSAS items had be endorsed in order to
regard the participant as a sex addict. Scoring 0 on the composite
BYSAS-score was defined as “no sex addiction” which seems
reasonable as these participants answer “never” to all the six
items. A composite score between 1 and 6 was defined as “low
sex addiction risk” as these participants maximally could score
above cut-off on two of the six items. Those with a composite
score of 7 or above but did not fulfill the criteria for sex addiction
were defined as having “moderate sex addiction risk”. This
label seems suitable as this equals a mean score above 1 on all
six items.

Measures
Demographics
Participants completed one-item measures of demographics (i.e.,
age, gender, relationship status, highest completed education) by
using a closed-ended response format.

Bergen–Yale Sex Addiction Scale (BYSAS)
The BYSAS was developed utilizing the six addiction criteria
emphasized by Brown (1993), Griffiths (2005), and American
Psychiatric Association (2013) encompassing salience, mood
modification, tolerance, withdrawal symptoms, conflicts and
relapse/loss of control. One item was created for each single
criterion. More specifically, the criteria included items relating
to salience/craving (i.e., preoccupation with sex/masturbation),
mood modification (i.e., sex/masturbation improves mood),
tolerance (i.e., more sex/masturbation is required in order to
be satisfied), withdrawal symptoms (i.e., reduction or preclusion
from sex/masturbation create restlessness and negative feelings),
conflict/problems (i.e., sex/masturbation creates conflicts and
cause some kind of problem), and relapse/loss of control (i.e.,
return to old sex/masturbation patterns after a period of control
or absence). The specific wording of the items and the response
alternatives were based on the wording and response alternatives
used in scales assessing other behavioral addictions (Andreassen

Shorter PROMIS Questionnaire—Sex Subscale
The Shorter PROMIS Questionnaire [SPQ; Christo et al., 2003
(PROMIS Questionnaire; Lefever, 1988)] is a psychometrically
validated measure of 16 (chemical and non-chemical) addictive
behaviors, including sex (e.g., Haylett et al., 2004; Pallanti et al.,

TABLE 1 | The distribution of scores, mean score and standard deviation (SD) on the six items of the Bergen-Yale Sex Addiction Scale (BYSAS) for males (♂, n = 8,234),
females (♀, n = 15,299), and the whole (=) sample (N = 23,533).
Items

Frequency (%)

How often during the past year have you…

0

1

2

3

Mean

SD

4

1.

Spent a lot of time thinking about sex/masturbation or planned sex?
[BYSAS1 on salience—craving]

♂
♀
=

20.5
52.6
41.4

19.0
20.1
19.7

31.7
19.4
23.7

20.0
6.1
11.0

8.7
1.7
4.2

1.78
0.84
1.17

1.23
1.05
1.20

2.

Felt an urge to masturbate/have sex more and more?
[BYSAS2 on tolerance]

♂
♀
=

26.4
58.7
47.4

24.3
19.9
21.4

28.4
15.4
20.0

14.8
4.7
8.3

6.1
1.3
3.0

1.50
0.70
0.98

1.20
0.98
1.13

3.

Used sex/masturbation in order to forget about/escape from personal
problems?
[BYSAS3 on mood modification]

♂
♀
=

59.3
76.6
70.6

17.5
11.8
13.8

14.4
8.4
10.5

5.7
2.4
3.5

3.1
0.8
1.6

0.76
0.39
0.52

1.09
0.80
0.93

4.

Tried to cut down on sex/masturbation without success?
[BYSAS4 on relapse—loss of control]

♂
♀
=

67.0
92.2
83.4

16.3
5.3
9.2

10.6
1.6
4.7

4.2
0.6
1.8

1.9
0.3
0.9

0.58
0.11
0.28

0.97
0.45
0.71

5.

Become restless or troubled if you have been prohibited from
sex/masturbation?
[BYSAS5 on withdrawal symptoms]

♂
♀
=

53.0
81.5
71.5

21.0
10.1
13.9

16.4
6.0
9.6

6.8
1.8
3.5

2.8
0.6
1.4

0.85
0.29
0.49

1.10
0.71
0.91

6.

Had so much sex that it has had a negative impact on your private
relationships, economy, health or job, studies?
[BYSAS6 on conflict—problems]

♂
♀
=

87.1
96.3
93.0

7.8
2.5
4.4

3.3
0.8
1.7

1.0
0.3
0.5

0.9
0.1
0.4

0.21
0.05
0.11

0.63
0.31
0.46

Scale ranged from 0—“very rarely” to 4—“very often.” The mean composite score for the whole sample was 3.54 (SD = 4.14). Composite score range 0–24.

Frontiers in Psychology | www.frontiersin.org

4

March 2018 | Volume 9 | Article 144

Andreassen et al.

Bergen-Yale Sex Addiction Scale

Data Analysis

2006; MacLaren and Best, 2010, 2013). Participants completed
the sex subscale of the SPQ using a 6-point scale [0 = not like
me at all and 5 = most like me; 10 items: M = 13.44, SD = 7.14,
α = 0.90; sample item: “I would take an opportunity to have sex
despite having just had it with somebody else” (see Appendix B
for the full list of items)]. The sex subscale of the SPQ (hereafter
referred to as the SPQ-S) assesses some aspects of reward seeking
and compulsion, including some potentially addictive behaviors
and symptoms of sex disorder. However, it only assesses addictive
tendencies toward sexual intercourse/activities (with others), and
also excludes core addiction criteria. The 10 items of the SPQ-S
were translated from English to Norwegian separately by the
Norwegian authors of the present study.

The dimensionality of the BYSAS was tested through a
combination of exploratory (EFA) and confirmatory item factor
analysis (CFA), conducted separately on the random split of the
full sample. The objective of the exploratory analysis was to test
the overall structure of the included items, with a particular
focus on detecting deviations from the expected unidimensional
structure. The objective of the CFA was to assess the goodness
of fit of the unidimensional measurement model for the BYSAS.
In the EFA, factor extraction criteria were very simple structure
(VSS) (Revelle and Rocklin, 1979), and Velicer’s (1976) minimum
average partial (MAP) statistic. A bifactor rotation (Jennrich
and Bentler, 2011) was used. The bifactor rotation enables the
separation of a common factor and one or more specific factors.
As noted by Reise et al. (2007), the bifactor model is particularly
useful as a method to detect violations of undimensionality.
In the context of testing unidimensional measurement models,
the presence of specific factors in a bifactor model is a sign
of local dependency within the factor. Such specific factors
might be of substantive interest, but represents a violation of
unidimensionality.
The results from the EFA-sample were fed into the CFA test
of unidimensional model on the second split of the sample.
The main objective of the CFA was to examine the fit of an
unidimensional measurement model for the BYSAS, as well to
test the discrimination and information from the set of items
included. Global model fit was assessed through the Mplus robust
weighted least square estimator. The root mean square error
of approximation (RMSEA), the comparative fit index (CFI)
and the Tucker-Lewis Index (TLI) were used as indicators of
global model fit. For a good fit, these values should be < 0.06,
> 0.95, and > 0.95, respectively (Hu and Bentler, 1999). We
compared two classes of unidimensional item response theory
(IRT) models: The Rasch partial credit model (Masters, 1982),
and the graded response model (Samejima, 1997). To assess
item fit to the Rasch partial credit model we assessed infit and
outfit mean squares (Wright and Masters, 1982). According to
conventional standards for survey research, infit, and outfit mean
squares (MSQ) should preferably be in the range 0.6 to 1.4
(Wright and Linacre, 1994), but even numbers in the range 0.5
to 1.5 can be seen as “productive for measurement” (Linacre,
2002). A value below 1 means that the item responses are too
predictable (overfit), whereas a value above 1 means the data
responses are too random (underfit). The infit MSQ is weighted
so that information close to the targeted item or person receive
more weight.
To test invariance, differential item functioning (DIF) across
gender and age groups was examined using a constrained
stepdown approach, as implemented in the R mirt package
(Chalmers, 2012). In the DIF analysis items were initially
constrained to have equal discrimination and thresholds across
groups. Statistically significant constraints were then released
sequentially, using the remaining items as anchor items. This
sequential stepdown procedure was first used on gender, treating
males as the focal group, and females as the reference group. The
same procedure was repeated for age groups, treating early adults
(16–39 years) as the reference group and middle/late adulthood

Big Five
The Mini-International Personality Item Pool (Mini-IPIP;
Donnellan et al., 2006) was used to assess personality, and is a
psychometrically acceptable and practically useful short measure
of the Big Five factors (Costa and McCrae, 1992; Wiggins,
1996). Participants completed the 20-item Mini-IPIP using a 5point scale (1 = very inaccurate and 5 = very accurate)—four
items belonging to each of the following subscales: extroversion
(e.g., “Talk to a lot of different people at parties”; M = 14.47,
SD = 3.65, α = 0.81), agreeableness (e.g., “Feel others’ emotions”;
M = 16.32, SD = 2.95, α = 0.76), conscientiousness (e.g., “Like
order”; M = 14.90, SD = 3.22, α = 0.70), neuroticism (e.g.,
“Get upset easily”; M = 11.81, SD = 3.54, α = 0.73), and
intellect/imagination (e.g., “Have vivid imagination”; M = 14.26,
SD = 3.14, α = 0.69), the latter being similar to the construct
openness.

Narcissism
The Narcissistic Personality Inventory-16 [NPI-16; Ames et al.,
2006 (NPI; Raskin and Terry, 1988)] is a psychometrically valid
measure of subclinical narcissism (e.g., Konrath et al., 2014).
Participants completed the NPI-16 using a 5-point Likert scale
(1 = strongly disagree and 5 = strongly agree; 16 items [e.g., “I
am apt to show off if I get the chance”]: M = 44.12, SD = 10.11,
α = 0.89). The higher the score, the more narcissistic the
individual is. The total score has been significantly correlated
with expert ratings of narcissistic personality disorder (Miller and
Campbell, 2008).

Self-Esteem
The Rosenberg Self-Esteem Scale (RSES; Rosenberg, 1965) is a
psychometrically valid instrument for the assessment of selfesteem (e.g., Huang and Dong, 2012). Participants completed
the RSES using a 4-point Likert scale (0 = strongly agree and
3 = strongly disagree; 10 items [e.g., “All in all, I am inclined to feel
that I am a failure”, “I am able to do things as well as most other
people”]: M = 29.23, SD = 5.34, α = 0.89). The RSES assesses
self-esteem as a single construct, and is designed to represent a
global measure of perceived self-esteem of the participant’s selfesteem. It measures both positive and negative feelings about the
self. The five positive statements were recoded, meaning that a
high composite score reflected high self-esteem.

Frontiers in Psychology | www.frontiersin.org
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between BYSAS1 and BYSAS2 , and representing a violation of
unidimensionality.
In line with the findings from the EFA, a one-factor model
with correlated error terms for BYSAS1 and BYSAS2 was tested
in a CFA with the Mplus robust weighted least square estimator
for categorical data. The limited information fit statistics from
the Mplus robust weighted least square estimation indicated an
RMSEA of 0.046 [90% CI = 0.041, 0.051], a CFI of 0.998, and a
TLI of 0.996, indicating high goodness of fit between the onefactor model and the data. Figure 1 shows the factor loadings
based on the confirmatory subsample (n = 11,766).
To take into account the overlap between BYSAS1 and
BYSAS2 in the unidimensional IRT models, a testlet of the sum of
BYSAS1 and BYSAS2 was constructed. As the current items were
highly skewed, the theta estimates were based on the empirical
histogram method (Woods, 2007). Table 2 shows the infit and
outfit mean squares (MSQ) from the partial credit model. All
of the infit mean squares were in the desired 0.6 to 1.4 range
(Wright and Linacre, 1994; Bond and Fox, 2015). The observed
outfit MSQ for three items were lower than the prescribed 0.6 to
1.4 range in survey research, but were still in the range deemed
“productive for measurement” (Linacre, 2002). The testlet outfit
MSQ was 0.46. The borderline outfit MSQ values might reflect
some degree of content redundancy in the testlet. That is, at a

(40–88 years) as the focal group. The age group division was
made as a compromise between age range (24 vs. 49 years)
and number of participants in the groups (61.8% vs. 38.2%).
Finally, the impact of DIF for test scores was assessed through
differential test functioning (DTF) as defined by Meade (2010),
and implemented by Chalmers et al. (2015).
The other analyses were conducted with SPSS, version 22.
The BYSAS was evaluated in terms of internal consistency
(Cronbach’s alpha coefficient) and corrected item-total
correlations, after transforming the variables into ranks in
order to avoid the results being influenced by skewness (Greer
et al., 2006). Correlation coefficients were calculated in order
to assess the interrelationships between all study variables; r
above 0.1, 0.3, and 0.5 were interpreted as small, medium and
large effect size, respectively (Cohen, 1988). Differences in mean
scores of BYSAS items between men and women were calculated;
Cohen’s d values of 0.2, 0.5, and 0.8 were defined as small,
medium and large effects, respectively (Cohen, 1988).
In investigating factors related to sex addiction, a multinomial
regression analysis was conducted based on the “no sex
addiction” (score of zero) category (33.8% of the sample) as a
reference. “Low sex addiction risk” (score of 1–6) comprised the
second category (46.3% of the sample), “moderate sex addiction
risk” (score of 7 or above) comprised the third category (19.1%
of the sample), and “sex addiction” (score of 3 or 4 on at least
four of the six BYSAS criteria) comprised the fourth category
(0.7% of the sample). Independent variables consisted of gender,
age, relationship status, education level, the five personality
subscales of the Mini-IPIP, and the score on the NPI-16 and the
RSES. Education was dummy coded so that the largest category
(i.e., Bachelor’s degree) comprised the reference category. In the
analysis, each independent variable was included simultaneously.
When the 95% confidence interval (CI) does not include 1.00, the
result is regarded as statistically significant.

RESULTS
Scale Construction and Development
Table 1 shows descriptive statistics of responses on the six
BYSAS items. The mean score in the sample was 3.54 out of 24
(SD = 4.14). Items 1 (BYSAS1 : salience/craving) and 2 (BYSAS2 :
tolerance) were more frequently endorsed in the higher rating
category than other items. Men scored higher than women on
all six BYSAS items, and the effect size (Cohen’s d) of the
difference in item mean scores between genders were 0.84 for
salience/craving (large), 0.75 for tolerance (large), 0.41 for mood
modification (medium–small), 0.69 for relapse/loss of control
(medium–large), 0.65 for withdrawal (medium–large), and 0.36
for conflict/problems (medium–small).
The EFA suggested extraction of one factor according to
the VSS criterion, but two factors according to Velicer’s MAP
criterion. The bifactor rotation of the two-factor solution
revealed a strong general factor across all six items with loadings
in the range 0.70 (BYSAS1 ) to 0.86 (BYSAS4 and BYSAS6 )
and an additional specific factor from BYSAS1 and BYSAS2 .
The specific factor could be interpreted as a local dependency
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FIGURE 1 | The factor structure of Bergen–Yale Sex Addiction Scale (BYSAS)
showing standardized factor loadings for the CFA subsample (n = 11,766).
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TABLE 3 | Test of differential item functioning and differential test functioning.

TABLE 2 | Item fit statistics from Rasch partial credit model.
Item

Infit MSQ

z.infit

Outfit MSQ

z.outfit

LRT DIF

df

p

SIDS/STDS

ESSD/ETSSD

−0.360

BYSAS3

0.937

−3.430

0.696

−6.951

GENDER (FEMALES REF.)

BYSAS4

0.942

−2.326

0.556

−7.082

BYSAS3

314.083

5

< 0.001

−0.281

BYSAS5

0.809

−10.684

0.575

−10.284

BYSAS4

228.358

5

< 0.001

0.193

0.335

BYSAS6

0.916

−2.063

0.502

−6.545

−0.088

−0.022

Testlet BYSAS1 and 2

0.647

−26.029

0.459

−34.167

Impact total score
AGE GROUP (YOUNG ADULTS REF.)

BYSAS, Bergen-Yale Sex Addiction Scale; MSQ, mean square.

67.289

5

< 0.001

0.022

0.04

BYSAS4

54.334

5

< 0.001

−0.018

−0.05

Impact total score

given score level, there is high consistency across item pairs, and
too few “unexpected” responses. The infit MSQ values were in
general closer to the expected value of 1, and could reflect that,
although the responses were highly consistent, they were not
deterministic in the Guttman sense of a strictly ordered sequence
of item responses across the trait. The observed range of infit
and outfit values indicated that the items of the BYSAS were
reasonably in line with those predicted by the Rasch partial credit
model. Still, model fit was better with the relaxed assumptions
of the graded response model, as compared to the Rasch partial
credit model (Akaikes information criterion PCM = 95155;
Akaikes information criterion graded response model = 94843).
Table 3 shows the results of tests of differential item
functioning (DIF), and the estimated impact of DIF on item
scores and expected total scores (differential test functioning;
DTF). The first column shows change in chi-square when
releasing assumptions of invariant slopes and intercepts. The
sequential stepdown test of differential item functioning by
gender indicated that BYSAS3 and BYSAS4 worked differently
for males and females, with a significant drop in chi-square
when releasing invariance constraints [BYSAS3 : Chi-square
(5) = 314.08, p < 0.001; BYSAS4 : Chi-square (5) = 228.36,
p < 0.001]. The DIF by age group identified BYSAS3 and BYSAS4
as items working differently by age groups [BYSAS3 : Chi-square
(5) = 67.28; BYSAS4 : Chi-square (5) = 54.33]. For the other
items, model constraints were not significant, indicating that the
invariance assumption for these items was consistent with the
data. Thus, the BYSAS satisfied the assumptions of partial scalar
equivalence across gender and age groups.
The third and fourth column of Table 3 shows the effect size
of DIF and DTF for BYSAS3 and BYSAS4 , summarized through
the signed item difference in the sample (SIDS/STDS) and the
expected score standardized difference (ESSD/ETSSD). At the
same level of trait, the average standard unit difference between
males and females was −0.36 for BYSAS3 and 0.335 for BYSAS4 .
At the test level, these opposite effects canceled each other out,
with a negligible differential test functioning for the expected
total summed score. Similarly, for DIF by age group, the effect
of BYSAS3 and BYSAS4 were in the opposite direction, canceling
out the total effect. Young adults scored 0.04 standard units
higher on BYSAS3 , and 0.05 standard units lower on BYSAS4
compared to the middle/late adulthood group. At the test-level,
the impact of DIF was only 0.0001 standard units, suggesting
that the observed DIF for BYSAS3 and BYSAS4 did not have any
impact on the total score level. To summarize, although DIF was
observed for two items, the impact at the test level (DTF) was very
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BYSAS3

0.004

0.001

LRT, likelihood-ratio test; DIF, differential item functioning; SIDS, signed item difference
in the sample; STDS, signed test difference in the sample; ESSD, expected score
standardized difference; ETSSD, expected test score standardized difference.

small or ignorable. The test information curves for males and
females are shown in Figure 2. The figure shows that the BYSAS
had most information at very high levels of sex addiction (theta)
for males and females, but very little information at lower levels
of sex addiction.

Reliability and Internal Consistency of the
BYSAS
The Cronbach’s alpha for the BYSAS was 0.83, and the
corrected item-total correlation coefficients for Items 1 to 6
were 0.69 (BYSAS1 : salience/craving), 0.74 (BYSAS2 : tolerance),
0.62 (BYSAS3 : mood modification), 0.57 (BYSAS4 : relapse/loss
of control), 0.66 (BYSAS5 : withdrawal symptoms), and 0.42
(BYSAS6 : conflict/problems), respectively.

Convergent and Discriminative Validity
The correlation coefficient between the BYSAS’s composite score
and the sex subscale of the SPQ was 0.52. Table 4 shows that both
of the scales demonstrated similar correlational patterns with
other variables examined in the study. The zero-order correlation
coefficients between study variables ranged from −0.53 (between
self-esteem and neuroticism) to 0.52 (between the BYSAS and the
SPQ-S).

Relations With Demographics, Big Five,
Narcissism, and Self-Esteem
The independent variables explained 23.0% (Cox–Snell formula)
of the variance in sex addiction risk (26.0% according to
Nagelkerke formula; see Table 5). The odds of belonging to the
“low sex addiction risk”, the “moderate sex addiction risk” and
the “sex addiction“ categories were higher for men than for
women. Age was inversely related to sex addiction category.
Not being in a relationship increased the odds of belonging
to the “moderate sex addiction risk” category. Primary school
education lowered the odds of belonging to the “low sex
addiction risk” and the “moderate sex addiction risk” categories.
Having a Master’s degree lowered the odds of belonging to the
“moderate sex addiction risk” category while having a PhD
degree increased the odds of belonging to the “sex addiction”
category. Extroversion increased the odds of belonging to the
three upper sex addiction categories, whereas conscientiousness
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FIGURE 2 | Test information curves from graded response model estimation of Bergen-Yale Sex Addiction Scale (n = 11,766).

dependence is less of importance, as the sum of items essentially
reflects one dimension. The high goodness of fit for the onefactor model and the uniformly high factor loadings suggested
that the BYSAS reflects one single construct. Consequently,
Hypothesis 1 and 2 were supported by results of the data
analysis. In terms of the DIF analyses males had scored higher
than females on BYSAS4 and lower on BYSAS3 whereas young
adults (16–39 years) scored higher on BYSAS3 and lower on
BYSAS4 compared to older adults (40 to 88 years). At the test
level these effects overall canceled each other, thus the impact at
the test level was ignorable.
There was a significant and positive correlation (0.52) between
scores on the BYSAS and the SPQ-S (Christo et al., 2003). This
high correlation indicates the BYSAS’s convergent validity and
provides support for Hypothesis 3. Results also demonstrated
that the BYSAS and the SPQ-S showed similar correlations
with other variables examined in the present study. However,
further studies examining the convergent validity and testretest reliability of the BYSAS are needed. The distribution of
the scores of the BYSAS was strongly skewed to the left (i.e.,
low scores), which is as expected because the BYSAS assessed
sex addiction symptoms in a large unselected population-based
sample. Salience/craving and tolerance were more frequently
endorsed in the higher rating category than other items,
and these items had the highest factor loadings. This seems
reasonable as these reflect less severe symptoms (e.g., question
about depression: people score higher on feeling depressed,
then they plan committing suicide). This may also reflect a
distinction between engagement and addiction (often seen in the
game addiction field)—where items tapping information about
salience, craving, tolerance, and mood modification are argued
to reflect engagement, whereas items tapping withdrawal, relapse
and conflict more measure addiction. Another explanation
could be that salience, craving, and tolerance may be more
relevant and prominent in behavioral addictions than withdrawal
and relapse.

lowered the corresponding odds. Agreeableness lowered the
odds of belonging to the “sex addiction” category. Neuroticism
increased the odds of belonging to the “moderate sex addiction
risk” and the “sex addiction” categories. Intellect/imagination
was positively associated with belonging to the “low sex
addiction risk” and the “moderate sex addiction risk” categories.
Self-esteem was inversely related to the sex addiction categories.
Finally, narcissism was positively associated with belonging to
the three upper sex addiction categories.

DISCUSSION
Although problematic sexual behavior has been argued as
representing an addictive disorder, previously developed
screening tools assessing the disorder have not included core
addiction criteria. Consequently, the BYSAS was developed in
order to overcome this limitation and its psychometric properties
were examined in a large national sample. To ensure content
validity, the construction process was based on components that
theoretically reflect all core dimensions of addiction. Rigorous
analyses demonstrated that the BYSAS has good psychometrics,
and are discussed further below.
A one-factor model with an added specific correlation
between salience (BYSAS1 ) and tolerance (BYSAS2 ) error terms
achieved a high goodness of fit to the observed data. According to
this model an increase in sex addiction increases the probability
of endorsing each of the key characteristics of addiction, and the
high factor loading indicated that each indicator was tapping
information about the underlying addiction. While suggesting
one dominant factor, the local dependence between salience and
tolerance warrants some attention. Considering the content of
these two items, the residual correlation is not primarily about
logical consistency, but might reflect a specific motivational
overlap, in that salience might contribute to increased sex
urge. In the context of practical scale administration, the local
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Primary school

High school

Vocational school

Bachelor’s degree

Master’s degree

PhD degree

Extroversion

Agreeableness

Conscientiousness

Neuroticism

Intellect/imagination

Narcissism

Self-esteem

6

7

8

9

10

11

12

13

14

15

16

17

18

−0.092

0.213

0.093

0.086

−0.208

−0.151

0.014

−0.014

−0.040

−0.051

0.028

0.036

0.046

0.090

−0.190

−0.377

0.519

–

1

−0.016

0.213

0.075

0.025

−0.155

−0.147

0.091

−0.010

−0.029

−0.032

0.028

0.027

0.014

0.078

−0.086

−0.252

2

−0.140

−0.219

−0.105

0.234

0.143

0.343

0.088

−0.018

0.015

0.095

−0.123

0.015

−0.028

−0.065

0.031

3

0.154

−0.125

−0.036

−0.116

0.200

0.048

0.013

0.057

0.097

0.118

0.138

−0.197

−0.205

−0.218

4

−0.125

−0.003

0.043

−0.005

−0.130

−0.048

−0.064

−0.035

−0.073

−0.081

−0.049

0.094

0.149

5

−0.124

−0.023

−0.045

0.059

−0.085

−0.049

−0.050

−0.036

−0.136

−0.231

−0.150

−0.194

6

−0.104

−0.039

−0.042

0.041

−0.052

−0.017

−0.019

−0.063

−0.237

−0.403

−0.263

7

−0.313

8

0.017

−0.049

−0.066

−0.021

0.052

−0.060

−0.021

−0.049

−0.184

N = 23,533. BYSAS, Bergen–Yale Sex Addiction Scale; SPQ-S, Shorter PROMIS Questionnaire—Sex scale.
= in a relationship, 2 = not in a relationship.
−0.012 ≤ r ≤ 0.012—ns, −0.016 ≤ r ≤ −0.013 or 0.13 ≤ r ≤ 0.016—p < 0.05, −0.017 ≥ r or r ≥ 0.017—p < 0.01.

Relationshipa

5

a1

Gender (1=♂, 2=♀)

Age

3

SPQ–S

2

4

BYSAS

1

Variables

0.072

0.034

0.026

−0.024

0.033

0.073

0.049

−0.075

−0.282

9

0.109

0.067

0.109

−0.041

0.041

0.031

0.024

−0.044

10

11

0.037

0.009

0.062

−0.022

−0.010

0.001

−0.001

TABLE 4 | Zero-order correlation coefficients (Pearson product-moment correlation, point-biserial correlation, phi-coefficient) between variables.

0.315

0.370

0.163

−0.098

0.093

0.296

12

0.055

−0.075

0.116

0.093

0.131

13

0.296

0.026

−0.116

−0.157

14

−0.530

−0.150

−0.003

15

0.113

0.196

16

0.416

17
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TABLE 5 | Multinomial logistic regression of sex addiction (reference category: BYSAS score of 0; OR = 1.00; n = 7,962).
Low sex addiction risk
(BYSAS score 1–6; n = 10,907)
Independent variable

Moderate sex addiction risk
(≥ 7/< 4 criteria fulfilled; n = 4,490)

High sex addiction risk—sex addiction
(Fulfilling 4–6 criteria; n = 174)

OR (95% CI)

OR (95% CI)

OR (95% CI)

Gender (1=♂, 2=♀)

0.272 (0.250–0.295)

0.081 (0.073–0.090)

0.035 (0.023–0.051)

Age

0.982 (0.980–0.985)

0.968 (0.965–0.972)

0.956 (0.941–0.972)

Relationship (1=in, 2=not in)

1.045 (0.977–1.118)

1.105 (1.010–1.210)

1.030 (0.738–1.437)

Education (reference=Bachelor′ s degree)
Primary School

0.752 (0.669–0.845)

0.694 (0.595–0.809)

1.238 (0.740–2.071)

High School

0.984 (0.906–1.069)

0.964 (0.860–1.080)

1.083 (0.680–1.727)

Vocational School

1.034 (0.942–1.136)

1.066 (0.940–1.210)

1.299 (0.782–2.158)

Master’s degree

0.953 (0.867–1.047)

0.848 (0.740–0.971)

1.022 (0.554–1.884)

PhD degree
Extroversion

0.777 (0.587–1.030)

0.737 (0.493–1.102)

3.229 (1.071–9.734)

1.030 (1.020–1.040)

1.045 (1.031–1.059)

1.059 (1.010–1.111)

Agreeableness

1.008 (0.995–1.020)

0.988 (0.973–1.004)

0.946 (0.900–0.995)

Conscientiousness

0.958 (0.948–0.969)

0.915 (0.903–0.928)

0.886 (0.844–0.930)

Neuroticism

1.010 (0.999–1.021)

1.097 (1.081–1.113)

1.249 (1.183–1.319)

Intellect/imagination

1.015 (1.004–1.025)

1.025 (1.010–1.039)

1.002 (0.951–1.055)

Self-esteem

0.976 (0.968–0.984)

0.928 (0.918–0.939)

0.858 (0.829–0.888)

Narcissism

1.027 (1.023–1.030)

1.059 (1.054–1.065)

1.091 (1.072–1.111)

Significant findings in bold. OR, odds ratio; CI, confidence interval; BYSAS, Bergen–Yale Sex Addiction Scale.

to more sexual opportunities, especially in men (Buss, 1998).
However, we explored the interaction effects (Gender x PhD),
none of which turned out significant (Gender x Bachelor as
contrast; results not shown). Still, future studies should examine
Gender x Education interactions regarding sex addiction.
Scores on the BYSAS had positive associations with
neuroticism, extroversion, and intellect/imagination, and
negative associations with agreeableness and conscientiousness.
Overall, the results from the multivariate analyses were as
expected, and support the discriminant validity of BYSAS
(Hypothesis 5). The positive relationship with extroversion may
reflect extroverts’ tendency to seek stimulation in the company
of others, and their concern about individual expression and
the enhancement of personal attractiveness (Costa and Widiger,
2002). Their social nature may also increase the potential of
more sexual opportunities (e.g., socializing at parties, leisure
events, etc.). The positive relationship with neuroticism also
corroborates findings from previous studies (Pinto et al., 2013;
Rettenberger et al., 2016; Walton et al., 2017), and is congruent
with the assumption that sex has an anxiolytic effect (Coleman,
1992), and that engaging in sexual activities may function as an
escape from dysphoric feelings (O’Brien and DeLongis, 1996;
Dhuffar et al., 2015; Wéry et al., 2016b). Intellect/imagination
also had a positive relationship with addictive sexual behavior.
This may reflect the fact that people scoring high on this trait
tend to pursue self-actualization by seeking out intense, unusual,
and/or euphoric experiences, such as specific sex behaviors—and
their holding of a liberal belief system (Costa and Widiger,
2002). Conscientiousness and agreeableness were inversely
related to sex addiction, which may be explained by the fact that
these traits reflect features such as self-control and the ability
to resist temptations, and putting other interests before one’s
own, and being sensitive and good-natured. Taken together,

In terms of demographics, results from the multivariate
analyses concur with findings from previous studies (Kafka,
2010; Karila et al., 2014; Campbell and Stein, 2015; Wéry et al.,
2016a; Wéry and Billieux, 2017), and supported Hypothesis 4.
A high score on the BYSAS was associated with being male and
men scored higher than women on all six BYSAS items, which
suggest that men are more at risk than women in developing sex
addiction. This also corresponds to the fact that the majority of
individuals seeking professional help for addictive sex behavior
are men (Kafka, 2010; Griffiths and Dhuffar, 2014; Campbell
and Stein, 2015). To some extent, this might also reflect that
women to a lesser degree come forward due to potentially more
social stigma and inner shame than men (Gilliland et al., 2011;
Dhuffar and Griffiths, 2014, 2015). Age was inversely related with
sex addiction, and corresponds to empirical evidence showing
that being of a young age is a vulnerability factor for developing
and maintaining addictions in general (Chambers et al., 2003).
Additionally, given that some types of excessive sex can be
physically demanding and that sexual libido tends to decrease as
individuals get older, it is perhaps unsurprising that sex addiction
is associated with younger age.
Not being in a relationship was also associated with
sex addiction, possibly because single individuals are more
motivated to satisfy unmet sexual needs than those in a stable
relationship (Ballester-Arnal et al., 2014; Sun et al., 2014).
Another explanation may be that “sex addicts” have difficulties
in establishing and maintaining relationships (e.g., childhood
trauma, insecure attachment, etc.; Dhuffar and Griffiths, 2015;
Weinstein et al., 2015). The present results also showed that,
compared to the reference category (having a Bachelor’s degree),
those with higher education (i.e., having a PhD) were more likely
to have a high BYSAS score. Given that education is related to
high social status, it may be that such individuals gain access
Frontiers in Psychology | www.frontiersin.org
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Although the survey completion was anonymous, reporting
problematic sexual behaviors may be associated with shame and
taboo (Dhuffar and Griffiths, 2014), and might have caused
socially desirable answers. Also, voluntarily responding to an
online newspaper article about excessive behaviors may possibly
have attracted specific types of individual (e.g., those that used the
Internet excessively, younger individuals). However, attracting
such individuals may arguably have also been an advantage
because having individuals in the sample that have addictive
problems may have strengthened the scale’s validity for use in
clinical contexts. Further studies psychometrically testing the
BYSAS’s properties are needed, especially in terms of test-retest
reliability and its cultural adaptability and generalizability.
The selection of measures may have also limited the present
study, because other psychometrically valid scales that assess
problematic sex were not used in comparison to the BYSAS. For
example, the Hypersexual Disorder Questionnaire (HDQ; Reid
et al., 2012) is a comprehensive assessment measure including
the proposed diagnostic criteria for hypersexual disorder (Kafka,
2010). However, the proposed DSM-5 criteria do not fully reflect
core addiction elements such as tolerance, withdrawal, and mood
modification. Thus, it was deemed more appropriate to compare
the BYSAS to a scale developed using addiction theory and
criteria.
The extremely large sample size in the present study is one of
the key strengths in providing high statistical power in relation
to all the analyses conducted. The findings complement many
of the previous small-scale and population-specific studies in
the field. Another strength of the present study is the inclusion
of specific and core addiction criteria in the scale construction
and development process and the use of relevant constructs and
validated instruments in the validation process. Also, the BYSAS
takes into account the concept of craving (wanting/craving
state), which is now added in the DSM-5 (American Psychiatric
Association, 2013) as an addiction symptom. Additionally, the
BYSAS is more of a generic sex addiction screening instrument,
because it does not focus on particular demographic groups (e.g.,
male, gay) or medium (e.g., online sex). Consequently, the BYSAS
can be used to assess both online and offline sexual activity and is
arguably more suited to assessing contemporary sexual behavior.
Another key strength was that the study was advertised nationally
rather than locally (in the national press). The national press
in Norway is known for having a wide demographic audience
compared to local press. Therefore, the sample is probably more
representative of the Norwegian population and is arguably more
representative than other studies using self-selected samples. This
is also one of the few studies in this field that focuses on the
general population, and comprises a great proportion of women
as well. Furthermore, the brevity of this new scale makes it
suitable to be included in space-limited surveys.

the current findings support the notion that agreeableness
and conscientiousness (in general) protects against addictions,
whereas extroversion and neuroticism (Few et al., 2014) facilitate
them—findings that have been reported elsewhere (e.g., Hill
et al., 2000; Kotov et al., 2010; Maclaren et al., 2011; Andreassen
et al., 2013; Walton et al., 2017).
The present study also found sex addiction to be positively
associated with narcissism, and negatively associated with selfesteem, supporting both Hypothesis 6 and previous studies
(Kafka, 2010; Kor et al., 2014; Kasper et al., 2015; Doornwaard
et al., 2016). These findings indicate that sexual behavior may
be a way of counteracting low self-esteem and enhancing higher
self-esteem (e.g., associated effects from being sexually active
including feelings of being popular, receiving compliments,
feelings of omnipotence when engaging in sex, being given
attention during sex, etc.), escaping from low self-esteem feelings,
or that addictive sex reduces self-esteem. Narcissistic tendencies
and sex addiction have consistently co-varied in previous studies
(Black et al., 1997; Raymond et al., 2003; Kafka, 2010; MacLaren
and Best, 2013; Kasper et al., 2015), and might reflect that
sex behavior is a manifestation of narcissistic traits (e.g., desire
for attention, admiration, and power, exploitation and sense of
entitlement, etc.). Another possibility is that excessive sexual
behavior fosters narcissistic traits among those that have high
numbers of sexual partners.

Limitations and Strengths of the Present
Study
The present study is limited by all the common shortcomings
of self-report data and self-selecting sampling methodology
(e.g., self-selection bias, unknown response rate, and lack of
information about non-respondents). As the scores on the
BYSAS had a right skewed distribution, a risk of floor effects
influencing the results (e.g., lowering relationships between
constructs) was present. However, the full range of scores on all
variables was presented in the data, which strengthens the validity
of estimated relationship between the constructs investigated.
It should also be noted that about one-quarter of the variance
in the multinomial regression analysis was explained by the
independent variables. The creation of four categories of levels
of sex addiction made in the present study should be regarded
as tentative because no well-defined cut-offs or agreed upon
diagnostic criteria exist. This also prevented us from using
receiver operating characteristics curve analysis where cut-offs
can be evaluated in terms of sensitivity and specificity against
a “gold standard.” The cross-sectional study design may have
influenced the results due to factors such as the common
method bias, thus creating inflated relationships between the
variables examined in the present study (Podsakoff et al., 2003).
Furthermore, due to the large sample size providing power to
the analyses, several small correlations may have turned out
significant. Although some of the significant findings may reflect
trivial relationships due to the large sample size, some effect sizes
in the correlation analysis were moderate to large suggesting
some substantial and meaningful relationships between study
variables (Cohen, 1988).
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CONCLUSIONS
In the present study a new scale for assessing addictive sex
behavior, the BYSAS, was developed. Reliability and of the
BYSAS were established with a national sample of 23,533
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Norwegian adults. The assumed one-factor structure was
confirmed by EFA and CFA, and the internal consistency
was high. By including items covering all core addiction
symptoms, content validity was ensured. The BYSAS was
validated against another sex addiction measure, as well as
measures of demographics, personality, and self-esteem; and
a tentative cut-off score is proposed. Overall, the BYSAS is
a psychometrically sound and valid instrument to measure
sex addiction, which may be used freely by researchers
and practitioners in epidemiological studies and treatment
settings.

AUTHOR CONTRIBUTIONS

REFERENCES

Carnes, P. J., Green, B. A., Merlo, L. J., Polles, A., Carnes, S., and Gold, M. S. (2012).
PATHOS: a brief screening application for assessing sexual addiction. J. Addict.
Med. 6, 29–34. doi: 10.1097/ADM.0b013e3182251a28
Carvalho, J., Stulhofer, A., Štulhofer, A. L., and Jurin, T. (2015). Hypersexuality and
high sexual desire: exploring the structure of problematic sexuality. J. Sex. Med.
12, 1356–1367. doi: 10.1111/jsm.12865
Carnes, P., and Weiss, R. (2002). The Sexual Addiction Screening Test for Gay Men.
Wickenburg, AZ: Unpublished measures.
Chalmers, R. P. (2012). mirt: a multidimensional item response theory package for
the R environment. J. Stat. Softw. 48, 1–29. doi: 10.18637/jss.v048.i06
Chalmers, R. P., Counsell, A., and Flora, D. B. (2015). It might not make a big
DIF: improved differential test functioning statistics that account for sampling
variability. Educ. Psychol. Meas. 76, 114–140. doi: 10.1177/0013164415584576
Chambers, R. A., Taylor, J. R., and Potenza, M. N. (2003). Developmental
neurocircuitry of motivation in adolescence: a critical period
of addiction vulnerability. Am. J. Psychiatry 160, 1041–1052.
doi: 10.1176/appi.ajp.160.6.1041
Christo, G., Jones, S., Haylett, S., Stephenson, G., Lefever, R. M., and Lefever, R.
(2003). The Shorter PROMIS questionnaire: further validation of a tool for
simultaneous assessment of multiple addictive behaviors. Addict. Behav. 28,
225–248. doi: 10.1016/S0306-4603(01)00231-3
Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences, 2nd Edn.
Hillsdale, NJ: Lawrence Erlbaum Associates.
Coleman, E. (1992). Is your patient suffering from compulsive sexual behavior?
Psychiatr. Ann. 22, 320–325. doi: 10.3928/0048-5713-19920601-09
Coleman, E., Miner, M., Ohlerking, F., and Raymond, N. (2001). Compulsive
sexual behavior inventory: a preliminary study of reliability and validity. J. Sex
Marital Ther. 27, 325–332. doi: 10.1080/009262301317081070
Cooper, A. L., Delmonico, D. L., Griffin-Shelley, E., and Mathy, R. M. (2004).
Online sexual activity: an examination of potentially problematic behaviors.
Sex. Addict. Compulsivity 11, 129–143. doi: 10.1080/10720160490882642
Cooper, A., Scherer, C. R., Boies, S. C., and Gordon, B. L. (1999). Sexuality on the
internet: from sexual exploration to pathological expression. Prof. Psychol. Res.
Pr. 30, 154–164. doi: 10.1037/0735-7028.30.2.154
Costa, P. T., and McCrae, R. R. (1992). NEO-PI-R Professional Manual. Odessa, FI:
Psychological Assessment Resources.
Costa, P. T., and Widiger, T. A. (2002). “Introduction: personality disorders and the
five-factor model of personality,” in Personality Disorders and the Five-Factor
Model of Personality, 2nd Edn, eds P. T. Costa and T. A. Widiger (Washington,
DC: American Psychological Association), 3–14.
Delmonico, D. L., and Griffin, E. J. (2008). Cybersex and the E-teen: what
marriage and family therapists should know. J. Marital Fam. Ther. 34, 431–444.
doi: 10.1111/j.1752-0606.2008.00086.x
Dhuffar, M. K., and Griffiths, M. D. (2014). Understanding the role of shame and its
consequences in female hypersexual behaviours: a pilot study. J. Behav. Addict.
3, 231–237. doi: 10.1556/JBA.3.2014.4.4
Dhuffar, M. K., and Griffiths, M. D. (2015). Understanding conceptualisations of
female sex addiction and recovery using interpretative phenomenological
analysis. Psychol. Res. 5, 585–603. doi: 10.17265/2159-5542/2015.
10.001

CA: Contributed to the conception and design of the work, the
acquisition, analysis, and interpretation of data; TT: Contributed
to the analysis; SP, MG, TT, and RS: Contributed to the
interpretation of data for the work; CA: Drafted the work;
All authors revised the work critically in terms of important
intellectual content; All authors approved the final version and
are accountable for all aspects of the work in terms of ensuring
that questions related to the accuracy or integrity of any part of
the work were appropriately investigated and resolved.

American Psychiatric Association APA (2013). Diagnostic and Statistical Manual of
Mental Disorders, 5th Edn. Washington, DC: American Psychiatric Association.
Ames, D. R., Rose, P., and Anderson, C. P. (2006). The NPI-16 as a short
measure of narcissism. J. Res. Pers. 40, 440–450. doi: 10.1016/j.jrp.2005.
03.002
Andreassen, C. S., Billieux, J., Griffiths, M. D., and Kuss, D. J., Demetrovics,
Z., Mazzoni, E., et al. (2016). The relationship between addictive use of
social media and video games and symptoms of psychiatric disorders:
a large-scale cross-sectional study. Psychol. Addict. Behav. 30, 252–262.
doi: 10.1037/adb0000160
Andreassen, C. S., Griffiths, M. D., Gjertsen, S. R., Krossbakken, E., Kvam,
S., and Pallesen, S. (2013). The relationship between behavioral addictions
and the five-factor model of personality. J. Behav. Addict. 2, 90–99.
doi: 10.1556/JBA.2.2013.003
Andreassen, C. S., Griffiths, M. D., Hetland, J., and Pallesen, S. (2012a).
Development of a work addiction scale. Scand. J. Psychol. 53, 265–272.
doi: 10.1111/j.1467-9450.2012.00947.x
Andreassen, C. S., Griffiths, M. D., Pallesen, S., Bilder, R. M., Torsheim,
T., and Aboujaoude, E. (2015). The bergen shopping addiction scale:
reliability and validity of a brief screening test. Front. Psychol. 6:1374.
doi: 10.3389/fpsyg.2015.01374
Andreassen, C. S., Torsheim, T., Brunborg, G. S., and Pallesen, S. (2012b).
Development of a Facebook addiction scale. Psychol. Rep. 110, 501–517.
doi: 10.2466/02.09.18.PR0.110.2.501-517
Ballester-Arnal, R., Castro-Calvo, J., Gil-Llario, M. D., and Giménez-García,
C. (2014). Relationship status as an influence on cybersex activity:
cybersex, youth, and steady partner. J. Sex Marital Ther. 40, 444–456.
doi: 10.1080/0092623X.2013.772549
Black, D. W., Kehrberg, L. L., Flumerfelt, D. L., and Schlosser, S. S. (1997).
Characteristics of 36 subjects reporting compulsive sexual behavior. Am. J.
Psychiatry 154, 243–249. doi: 10.1176/ajp.154.2.243
Bond, T., and Fox, C. M. (2015). Applying the Rasch Model: Fundamental
Measurement in the Human Sciences, 3rd Edn. New York, NY: Routledge.
Brown, R. I. F. (1993). “Some contributions of the study of gambling to the study
of other addictions,” in Gambling Behavior and Problem Gambling, eds W. R.
Eadington and J. Cornelius (Reno, NV: University of Nevada Press), 341–372.
Buss, D. M. (1998). Sexual strategies theory: historial origins and current status. J.
Sex Res. 35, 19–31. doi: 10.1080/00224499809551914
Campbell, M. M., and Stein, D. J. (2015). “Hypersexual disorder,” in Behavioral
Addictions: DSM-5 R and Beyond, ed N. M. Petry (New York, NY: Oxford
University Press), 101–123.
Carnes, P. J. (1989). Contrary to Love: Helping the Sexual Addict. Center City, MN:
Hazelden.
Carnes, P. J. (1991). Don’t Call it Love: Recovery from Sexual Addiction. New York,
NY: Bantam Books.
Carnes, P. J., Green, B. A., and Carnes, S. (2010). The same yet different: refocusing
the Sexual Addiction Screening Test (SAST) to reflect orientation and gender.
Sex. Addict. Compulsivity 17, 7–30. doi: 10.1080/10720161003604087

Frontiers in Psychology | www.frontiersin.org

12

March 2018 | Volume 9 | Article 144

Andreassen et al.

Bergen-Yale Sex Addiction Scale

Kafka, M. P. (2010). Hypersexual disorder: a proposed diagnosis for DSM-V. Arch.
Sex. Behav. 39, 377–400. doi: 10.1007/s10508-009-9574-7
Kafka, M. P. (2013). The development and evolution of the criteria for a newly
proposed diagnosis for DSM-5: hypersexual disorder. Sex. Addict. Compulsivity
20, 19–26. doi: 10.1080/10720162.2013.768127
Kalichman, S. C., and Rompa, D. (1995). Sexual sensation seeking and sexual
compulsivity scales: reliability, validity, and predicting HIV risk behavior. J.
Pers. Assess. 65, 586–601. doi: 10.1207/s15327752jpa6503_16
Karila, L., Wéry, A., Weinstein, A., Cottencin, O., Petit, A., Reynaud, M., et al.
(2014). Sexual addiction or hypersexual disorder: different terms for the same
problem? A review of the literature. Curr. Pharm. Design 20, 4012–4020.
doi: 10.2174/13816128113199990619
Kasper, T. E., Short, M. B., and Milam, A. C. (2015). Narcissism
and Internet pornography use. J. Sex Marital Ther. 41, 481–486.
doi: 10.1080/0092623X.2014.931313
Kingston, D. A. (2015). Debating the conceptualization of sex as an addictive
disorder. Curr. Addict. Rep. 2, 195–201. doi: 10.1007/s40429-015-0059-6
Klein, V., Rettenberger, M., and Briken, P. (2014). Self-reported indicators of
hypersexuality and its correlates in a female online sample. J. Sex. Med. 11,
1974–1981. doi: 10.1111/jsm.12602
Konrath, S., Meier, B. P., and Bushman, B. J. (2014). Development and
validation of the Single Item Narcissism Scale (SINS). PLoS ONE 9:e103469.
doi: 10.1371/journal.pone.0103469
Kor, A., Fogel, Y., Reid, R. C., and Potenza, M. N. (2013). Should hypersexual
disorder be classified as an addiction? Sex. Addict. Compulsivity 20, 27–47.
doi: 10.1080/10720162.2013.768132
Kor, A., Zilcha-Mano, S., Fogel, Y. A., Mikulincer, M., Reid, R. C., and Potenza,
M. N. (2014). Psychometric development of the problematic pornography use
scale. Addict. Behav. 39, 861–868. doi: 10.1016/j.addbeh.2014.01.027
Koronczai, B., Urbán, R., Kökönyei, G., Paksi, B., Papp, K., Kun, B., et al. (2011).
Confirmation of the three-factor model of problematic internet use on off-line
adolescent and adult samples. Cyberpsychol. Behav. Soc. Netw. 14, 657–664.
doi: 10.1089/cyber.2010.0345
Kotov, R., Gamez, W., Schmidt, F., and Watson, D. (2010). Linking “big”
personality traits to anxiety, depression, and substance use disorders: a metaanalysis. Psychol. Bull. 136, 768–821. doi: 10.1037/a0020327
Kraus, S., Voon, V., and Potenza, M. N. (2016). Should compulsive sexual behavior
be considered an addiction? Addiction 111, 2097–2106. doi: 10.1111/add.
13297
Laier, C., Pawlikowski, M., Pekal, J., Schulte, F. P., and Brand, M. (2013). Cybersex
addiction: experiences sexual arousal when watching pornography and not
real-life sexual contacts makes the difference. J. Behav. Addict. 2, 100–107.
doi: 10.1556/JBA.2.2013.002
Lefever, R. (1988). How to Identify Addictive Behaviour. London, UK: PROMIS
Publishing.
Lemmens, J. S., Valkenburg, P. M., and Peter, J. (2009). Development and
validation of a game addiction scale for adolescents. Media Psychol. 12, 77–95.
doi: 10.1080/15213260802669458
Linacre, J. M. (2002). What do infit and outfit, mean-square and standardized
mean? Rasch Meas. Trans. 16, 878. Available online at: https://www.rasch.org/
rmt/rmt162f.htm
MacLaren, V. V., and Best, L. A. (2010). Multiple addictive behaviors in young
adults: student norms for the shorter PROMIS questionnaire. Addict. Behav.
35, 352–355. doi: 10.1016/j.addbeh.2009.09.023
MacLaren, V. V., and Best, L. A. (2013). Disagreeable narcissism mediates
effect of BAS on addictive behaviors. Pers. Individ. Dif. 55, 101–155.
doi: 10.1016/j.paid.2013.02.004
Maclaren, V. V., Fugelsang, J. A., Harrigan, K. A., and Dixon, M. J. (2011). The
personality of pathological gamblers: a meta-analysis. Clin. Psychol. Rev. 31,
1057–1067. doi: 10.1016/j.cpr.2011.02.002
Masters, G. N. (1982). A Rasch model for partial credit scoring. Psychometrika 47,
149–174. doi: 10.1007/BF02296272
Meade, A. W. (2010). A taxonomy of effect size measures for the
differential functioning of items and scales. J. Appl. Psychol. 95, 728–743.
doi: 10.1037/a0018966
Miller, J. D., and Campbell, W. K. (2008). Comparing clinical and socialpersonality conceptualizations of narcissism. J. Pers. 76, 449–476.
doi: 10.1111/j.1467-6494.2008.00492.x

Dhuffar, M. K., Pontes, H. M., and Griffiths, M. D. (2015). The role of
negative mood states and consequences of hypersexual behaviors in predicting
hypersexuality among university students. J. Behav. Addict. 4, 181–188.
doi: 10.1556/2006.4.2015.030
Donnellan, M. B., Oswald, F. L., Baird, B. M., and Lucas, R. E. (2006).
The Mini-IPIP scales: tiny-yet-effective measures of the big five factors
of personality. Psychol. Assess. 18, 192–203. doi: 10.1037/1040-3590.18.
2.192
Doornwaard, S. M., van den Eijnden, R. J., Baams, L., Vanwesenbeeck, I.,
and ter Bogt, T. F. (2016). Lower psychological well-being and excessive
sexual interest predict symptoms of compulsive use of sexually explicit
Internet material among adolescent boys. J. Youth Adolesc. 45, 73–84.
doi: 10.1007/s10964-015-0326-9
Elmquist, J., Shorey, R. C., Anderson, S., and Stuart, B. L. (2016). Are borderline
personality symptoms associated with compulsive sexual behaviors among
women in treatment for substance use disorders? An exploratory study. J. Clin.
Psychol. 72, 1077–1087. doi: 10.1002/jclp.22310
Few, L. R., Grant, J. D., Trull, T. J., Statham, D. J., Martin, N. G., Lynskey, M.
T., et al. (2014). Genetic variation in personality traits explains genetic overlap
between borderline personality features and substance use disorders. Addiction
109, 2118–2127. doi: 10.1111/add.12690
Gilliland, R., South, M., Carpenter, B. N., and Hardy, S. A. (2011). The roles of
shame and guilt in hypersexual behavior. Sex. Addict. Compulsivity 18, 12–29.
doi: 10.1080/10720162.2011.551182
Goodman, A. (1998). Sexual Addiction: An Integrative Approach. Madison, CT:
International Universities Press.
Goodman, A. (2008). Neurobiology of addiction. An integrative review. Biochem.
Pharmacol. 75, 266–322. doi: 10.1016/j.bcp.2007.07.030
Grant, J. E., Atmaca, M., Fineberg, N. A., Fontenelle, L. F., Matsunaga,
H., Janardhan Reddy, Y. C., et al. (2014). Impulse control disorders and
“behavioural addictions” in the ICD-11. World Psychiatry 13, 125–127.
doi: 10.1002/wps.20115
Greer, T., Dunlap, W. P., Hunter, S. T., and Berman, M. E. (2006).
Skew and internal consistency. J. Appl. Psychol. 91, 1351–1358.
doi: 10.1037/0021-9010.91.6.1351
Griffiths, M. D. (2005). A components model of addiction within
a
biopsychological
framework.
J.
Subst.
Use
10,
191–197.
doi: 10.1080/14659890500114359
Griffiths, M. D. (2012). Internet sex addiction: a review of empirical research.
Addict. Res. Theory 20, 111–124. doi: 10.3109/16066359.2011.588351
Griffiths, M. D., and Dhuffar, M. K. (2014). Treatment of sexual addiction within
the British National Health Service. Int. J. Ment. Health Addict. 12, 561–571.
doi: 10.1007/s11469-014-9485-2
Hamann, S., Herman, R. A., Nolan, C. L., and Wallen, K. (2004). Men and women
differ in amygdala response to visual sexual stimuli. Nat. Neurosci. 7, 411–416.
doi: 10.1038/nn1208
Haylett, S. A., Stephenson, G. M., and Lefever, R. M. (2004). Covariation
in addictive behaviours: a study of addictive orientations using
the shorter PROMIS questionnaire. Addict. Behav. 29, 61–71.
doi: 10.1016/S0306-4603(03)00083-2
Hill, S. Y., Shen, S., Lowers, L., and Locke, J. (2000). Factors predicting the onset
of adolescent drinking in families at high risk for developing alcoholism. Biol.
Psychiatry 48, 265–275. doi: 10.1016/S0006-3223(00)00841-6
Holstege, G., Georiadis, J. R., Paans, A. M., Meiners, L. C., van der Graaf, F. H. C.,
and Reinders, A. A. (2003). Brain activation during human male ejaculation. J.
Neurosci. 23, 9185–9193.
Hook, J. N., Hook, J. P., Davis, D. E., Worthington, E. L. Jr., and Penberthy,
J. K. (2010). Measuring sexual addiction and compulsivity: a critical review
of instruments. J. Sex Marital Ther. 36, 227–260. doi: 10.1080/009262310037
19673
Hu, L., and Bentler, P. (1999). Cutoff criteria for fit indexes in covariance structure
analysis: conventional criteria versus new altrnatives. Struct. Equ. Model. 6,
1–55. doi: 10.1080/10705519909540118
Huang, C., and Dong, N. (2012). Factor structure of the Rosenberg self-esteem
scale: a meta-analysis of pattern matrices. Eur. J. Psychol. Assess. 28, 132–138.
doi: 10.1027/1015-5759/a000101
Jennrich, R. I., and Bentler, P. M. (2011). Exploratory bi-factor analysis.
Psychometrika 76, 537–549. doi: 10.1007/s11336-011-9218-4

Frontiers in Psychology | www.frontiersin.org

13

March 2018 | Volume 9 | Article 144

Andreassen et al.

Bergen-Yale Sex Addiction Scale

Sussman, S., Lisha, N., and Griffiths, M. D. (2011). Prevalence of the addictions:
a problem of the majority or the minority? Eval. Health Prof. 34, 3–56.
doi: 10.1177/0163278710380124
Terry, A., Szabo, A., and Griffiths, M. D. (2004). The Exercise Addiction
Inventory: a new brief screening tool. Addict. Res. Theory 12, 489–499.
doi: 10.1080/16066350310001637363
Velicer, W. F. (1976). Determining the number of components from the matrix of
partial correlations. Psychometrika 41 321–327. doi: 10.1007/BF02293557
Voon, V., Mole, T. B., Banca, P., Porter, L., Morris, L., Mitchell, S.,
et al. (2014). Neural correlates of sexual cue reactivity in individuals
with and without compulsive sexual behaviours. PLoS ONE 9:e102419.
doi: 10.1371/journal.pone.0102419
Walters, G. D., Knight, R. A., and Långström, N. (2011). Is hypersexuality
dimensional? Evidence for the DSM-5 from general population to clinical
samples. Arch. Sex. Behav. 40, 1309–1321. doi: 10.1007/s10508-010-9719-8
Walton, M. T., Cantor, J. M., and Lykins, A. D. (2017). An online
assessment of personality, psychological, and sexuality trait variables associated
with self-reported hypersexual behavior. Arch. Sex. Behav. 46, 721–733.
doi: 10.1007/s10508-015-0606-1
Weinstein, A. M., Zolek, R., Babkin, A., Cohen, K., and Lejoyeux, M.
(2015). Factors predicting cybersex use and difficulties in forming intimate
relationships among male and female users of cybersex. Front. Psychiatry 6:54.
doi: 10.3389/fpsyt.2015.00054
Wéry, A., and Billieux, J. (2017). Problematic cybersex: conceptualization,
assessment,
and
treatment.
Addict.
Behav.
64,
238–246.
doi: 10.1016/j.addbeh.2015.11.007
Wéry, A., Burnay, J., Karila, L., and Billieux, J. (2016a). The Short French Internet
Addiction Test adapted to online sexual activities: validation and links with
online sexual preferences and addiction symptoms. J. Sex Res. 53, 701–710.
doi: 10.1080/00224499.2015.1051213
Wéry, A., Vogelaere, K., Challet-Bouju, G., Poudat, F.-X., Caillon, J., Lever,
J., et al. (2016b). Characteristics of self-identifies sexual addicts in a
behavioral addiction outpatient clinic. J Behav. Addict. 5, 623–630.
doi: 10.1556/2006.5.2016.071
Wiggins, J. S. (1996). The Five-Factor Model of Personality: Theoretical Perspectives.
New York, NY: Guilford Publications.
Winters, J., Christoff, K., and Gorzalka, B. B. (2010). Dysregulated sexuality
and high sexual desire: distinct constructs? Arch. Sex. Behav. 39, 1029–1043.
doi: 10.1007/s10508-009-9591-6
Womack, S. D., Hook, J. N., Ramos, M., Davis, D. E., and Penberthy, J. K.
(2013). Measuring hypersexual behavior. Sex. Addict. Compulsivity 20, 65–78.
doi: 10.1080/10720162.2013.768126
Woods, C. M. (2007). Empirical histograms in item response theory with ordinal
data. Educ. Psychol. Meas. 67, 73–87. doi: 10.1177/0013164406288163
World Health Organization (1992). The ICD-10 Classification of Mental and
Behavioural Disorders: Clinical Descriptions and Diagnostic Guidelines. Geneva:
World Health Organization.
Wright, B. D., and Linacre, J. M. (1994). Reasonable mean-square fit values. Rasch
Meas Trans. 8, 370.
Wright, B. D., and Masters, G. N. (1982). Rating Scale Analysis. Rasch
Measurement. Chicago, IL: MESA Press.
Young, K. S. (1998). Caught in the Net: How to Recognize the Signs of Internet
Addiction—And a Winning Strategy for Recovery. New York, NY: Wiley.

Nunnally, J. C., and Bernstein, I. H. (1994). Psychometric Theory, 3rd Edn. New
York, NY: McGraw-Hill.
O’Brien, T. B., and DeLongis, A. (1996). The interactional context of problem-,
emotion- and relationship-focused coping: the role of the big five personality
factors. J. Pers. 64, 775–813. doi: 10.1111/j.1467-6494.1996.tb00944.x
O’Hara, S., and Carnes, P. (2000). The Women’s Sexual Addiction Screening Test.
Wickenburg, AZ: Unpublished measure.
Pallanti, S., Bernardi, S., and Quercioli, L. (2006). The shorter PROMIS
questionnaire and the internet addiction scale in the assessment of multiple
addictions in a high-school population: prevalence and related disability. CNS
Spectr. 11, 966–974. doi: 10.1017/S1092852900015157
Pawlikowski, M., Altstötter-Gleich, C., and Brand, M. (2013). Validation and
psychometric properties of a short version of Young’s internet addiction test.
Comp. Hum. Behav. 29, 1212–1223. doi: 10.1016/j.chb.2012.10.014
Petry, N. M. (2015). “Introduction to behavioral addictions,” in Behavioral
Addictions: DSM-5 R and Beyond, ed N. M. Petry (New York, NY: Oxford
University Press), 1–5.
Pinto, J., Carvalho, J., and Nobre, P. J. (2013). The relationship between the
FFM personality traits, state psychopathology, and sexual compulsivity in a
sample of male college students. J. Sex. Med. 10, 1773–1782. doi: 10.1111/jsm.
12185
Piquet-Pessôa, M., Ferreira, G. M., Melca, I. A., and Fontenelle, L. F. (2014). DSM5 and the decision not to include sex, shopping or stealing as addictions. Curr.
Addict. Rep. 1, 172–176. doi: 10.1007/s40429-014-0027-6
Podsakoff, P. M., MacKenzie, S. B., Lee, J. Y., and Podsakoff, N. P. (2003).
Common method biases in behavioral research: a critical review of the
literature and recommended remedies. J. Appl. Psychol. 88, 879–903.
doi: 10.1037/0021-9010.88.5.879
Raskin, R., and Terry, H. (1988). A principal components analysis of the
Narcissistic Personality Inventory and further evidence of its construct validity.
J. Pers. Soc. Psychol. 54, 890–902. doi: 10.1037/0022-3514.54.5.890
Raymond, N. C., Coleman, E., and Miner, M. H. (2003). Psychiatric comorbidity
and compulsive/impulsive traits in compulsive sexual behavior. Compr.
Psychiatry 44, 370–380. doi: 10.1016/S0010-440X(03)00110-X
Reid, R. C. (2016). Additional challenges and issues in defining compulsive
sexual behavior as an addiction. Addiction 111, 2111–2113. doi: 10.1111/add.
13370
Reid, R. C., Carpenter, B. N., Hook, J. N., Garos, S., Manning, J. C., Gilliland, R.,
et al. (2012). Report of findings in a DSM-5 field trial for hypersexual disorder.
J. Sex. Med. 9, 2868–2877. doi: 10.1111/j.1743-6109.2012.02936.x
Reid, R. C., Garos, S., Carpenter, B. N., and Coleman, E. (2011). A
surprising finding related to executive control in a patient sample of
hypersexual men. J. Sex. Med. 8, 2227–2236. doi: 10.1111/j.1743-6109.2011.
02314.x
Reise, S. P., Morizot, J., and Hays, R. D. (2007). The role of the bifactor model in
resolving dimensionality issues in health outcomes measures. Qual. Life Res. 16,
19–31. doi: 10.1007/s11136-007-9183-7
Rettenberger, M., Klein, V., and Briken, P. (2016). The relationship between
hypersexual behavior, sexual excitation, sexual inhibition, and personality traits.
Arch. Sex. Behav. 45, 219–233. doi: 10.1007/s10508-014-0399-7
Revelle, W., and Rocklin, T. (1979). Very simple structure: an alternative procedure
for estimating the optimal number of interpretable factors. Multivariate Behav.
Res. 14, 403–414. doi: 10.1207/s15327906mbr1404_2
Rosenberg, M. (1965). Society and the Adolescent Self-Image. Princeton, NJ:
Princeton University Press.
Samejima, F. (1997). “Graded response model,” in Handbook of Modern Item
Response Theory, eds W. J. van der Linden, R. K. Hambleton (New York, NY:
Springer), 85–100.
Schmitt, D. P. (2004). The Big Five related to risky sexual behaviour
across 10 world regions: differential personality associations of sexual
promiscuity and relationship infidelity. Eur. J. Pers. 18, 301–319. doi: 10.1002/
per.520
Sun, C., Bridges, A., Johnson, J., and Ezzell, M. (2014). Pornography and the male
sexual script: an analysis of consumption and sexual relations. Arch. Sex. Behav.
45, 983–994. doi: 10.1007/s10508-014-0391-2

Frontiers in Psychology | www.frontiersin.org

Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.
Copyright © 2018 Andreassen, Pallesen, Griffiths, Torsheim and Sinha. This is an
open-access article distributed under the terms of the Creative Commons Attribution
License (CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) and the copyright owner are credited and that the
original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply
with these terms.

14

March 2018 | Volume 9 | Article 144

Andreassen et al.

Bergen-Yale Sex Addiction Scale

APPENDIX A
Bergen–Yale Sex Addiction Scale
Below are some questions about your relationship to sex/masturbation. (NB! By sex means here different sexual fantasies, urges and behaviors such as masturbation,
pornography, sexual activities with consenting adults, cybersex, telephone sex, strip clubs, and the like). Choose the response alternative for each question that best
describes you.
How often during the past year have you. . .

Very rarely

Rarely

Sometimes

Often

Very often
❑

1.

Spent a lot of time thinking about sex/masturbation or planned sex?

❑

❑

❑

❑

2.

Felt an urge to masturbate/have sex more and more?

❑

❑

❑

❑

❑

3.

Used sex/masturbation in order to forget about/escape from personal problems?

❑

❑

❑

❑

❑

4.

Tried to cut down on sex/masturbation without success?

❑

❑

❑

❑

❑

5.

Become restless or troubled if you have been prohibited from sex/masturbation?

❑

❑

❑

❑

❑

6.

Had so much sex that it has had a negative impact on your private relationships,
economy, health, and/or job/studies?

❑

❑

❑

❑

❑

All items are scored along the following scale: 0 = Very rarely, 1 = Rarely, 2 = Sometimes, 3 = Often, 4 = Very often

APPENDIX B
Shorter PROMIS Questionnaire–Sex Subscale
Below are some questions about your relationship to sex. Choose the response alternative for each question that best describes youa
Answers should be given for life-time use rather than just recent use i.e., have you ever...

Not like
me at all

Most like
me

0

1

2

3

4

5

1.

I find it difficult to pass over an opportunity for casual or illicit sex

❑

❑

❑

❑

❑

❑

2.

Others have expressed repeated serious concern over my sexual behavior

❑

❑

❑

❑

❑

❑

3.

I pride myself on the speed with which I can get to have sex with someone and find
that sex with a complete stranger is stimulating

❑

❑

❑

❑

❑

❑

4.

I would take an opportunity to have sex despite having just had it with somebody else

❑

❑

❑

❑

❑

❑

5.

I find making a sexual conquest causes me to lose interest in that partner and leads
me to begin looking for another

❑

❑

❑

❑

❑

❑

6.

I tend to ensure that I have sex of one kind or another rather than wait for my regular
partner to be available again after an illness or absence

❑

❑

❑

❑

❑

❑

7.

I have had repeated affairs even though I had a regular relationship

❑

❑

❑

❑

❑

❑

8.

I have had three or more regular sexual partners at the same time

❑

❑

❑

❑

❑

❑

9.

I have had voluntary sex with someone that I dislike

❑

❑

❑

❑

❑

❑

10.

I tend to change partners if sex becomes repetitive

❑

❑

❑

❑

❑

❑

Source: From How to Identify Addictive Behaviour by R. Lefever, 1988, London, UK: PROMIS Publishing. [This is the source reference for the PROMIS questionnaire, from which the
items for the sex subscale were taken.]. Copyright by PROMIS Clinics. Reprinted with kind permission from R. Lefever (personal communication, March 14, 2017).
a Instruction wording used in the current study, and not from the SPQ.
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