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Abstract

During the last decade, the number of people usiadnternet for sexual purposes has
increased exponentially. However, most studies gotedl so far have analyzed Online
Sexual Activity (OSA) of adolescents and young peomeaning that we have few
information on how this phenomenon is expressedsadhe lifespan. The aim of this
study was to analyse three aspects of OSA (presalehdifferent OSAs, motives to
engage in OSA, and excessive and problematic engagen OSA) in a large sample
of individuals in different developmental stagesséf-selected sample of 8,040
individuals between 12-85 years old were recrugied completed an online survey.
Participants were distributed into five age groapd compared (<18 years old, between
18-25, between 26-40, between 41-60, and >60). @&RAhighly prevalent across all
the developmental stages, including people oldmn 80 years old. Differences
according to the age in the use of the Interneséxual purposes were small-to-
moderate, but we identified some age-related trendgferent aspects of OSA.

Finally, gender was important when it came to ust@erding these minor age
differences. This study provides a preliminary fdation for identifying the unique

characteristics of OSA across the lifespan.

Keywords. Online Sexual Activities (OSAS); Prevalence; Mesy Problematic

engagement; Lifespan.
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1. Introduction

During the last decade, the number of people usieadnternet for sexual
purposes has increased exponentially (Ogas & Gadeldii). The availability of
multiple devices allowing access to different sebated activities from any location and
24/7 explains this popularity (Doring & Mohseni,18). The myriad of Online Sexual
Activities (hereafter, OSAS) currently availableyrze classified into three categories
depending on whether they are accompanied or nstibjective sexual arousal and
whether they require contact with an online partodye conducted (Shaughnessy et al.,
2011). The first category (i.e., ‘solitary-arouaativities’) refers to OSAs that increase
subjective sexual arousal and do not require comtdlec other users to be conducted,
such as pornography use. The second categoryrngrad-arousal activities’) comprises
OSAs oriented to increase subjective sexual desiderequiring contact with other
users to be conducted, such as engaging in sesntdat through chat or webcam. The
last category (‘non-arousal activities’) refer€<a8As that do not increase subjective
sexual arousal and are typically conducted alomg, (eok for sexual information
online). This taxonomy of OSAs has been confirmrelhier empirical studies (Wéry &
Billieux, 2016), highlighting its usefulness whemacacterizing the wide variety of

sexual activities available online.

Different studies have demonstrated that the uskeointernet for sexual
purposes has become extremely prevalent (Klein &@an 2019; Regnerus et al.,
2016), emerging as one of the most popular sexutldte among adolescents (Efrati &
Gola, 2018), adults (Wéry & Billieux, 2016), andiet adults (Sesikova, Vasek, et al.,
2020). Preliminary studies suggest that users’cagestitutes an important aspect when
explaining the engagement in OSAs. In particulaers’ age seems to modulate aspects

such as the prevalence of different OSAs (e.gngmaphy use [Wolak et al., 2007] or
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having sexual chats [Daneback et al., 2005]), nastiuelling the use of the Internet for
sexual purposes (Castro-Calvo et al., 2018), oimttidence and characteristics of
excessive and problematic engagement in OSAS:{&®xé, Blinka, et al., 2020). Some
studies propose that age differences in the utieedhternet for sexual purposes are the
result of generational differences (i.e. the eftd@cbirth cohorts’), whereas others
suggest that these differences are largely dusdigidual dispositions changing across
the lifespan (‘aging effect’) (Price et al., 2018gparating the effect of the ‘birth
cohort’ from the ‘aging effect’ is complex, and vags the availability of repeated
cross-sectional data or longitudinal data fromedéht birth cohorts (Price et al., 2016).
An alternative to these complex and costly methogiek is to compare the OSA of
individuals of different ages at a given pointime. This is the approach followed by
the majority of studies, including this researche3e studies are limited when it comes
to distinguishing between the effect of the ‘bictthort’ from the *aging effect’, but

they provide a picture of the unique charactessticOSA at different developmental
stages (i.e., particular periods in the life segaan which individuals share common
biopsychosocial features). However, most studieslgoted so far from this approach
are limited by one or more of the following aspe¢$ the comparison between narrow
age ranges (e.g., individuals between 11-13, 1418,16-17 years old [Sabina et al.,
2008]) or between extremely broad ranges (e.gticgzants older than 50 years old vs.
between 18-49 [e.g., S&Ekova et al., 2020]); (b) the use of limited samgilees (e.qg.,
<150 participants [e.g., S&kova et al., 2020]); (c) the analysis of particulESAS

(e.g., use of chats or webcams for sexual purg@saseback et al., 2005]) instead of a
more comprehensive variety of online sex-relatéwiies; or (d) the analysis of
specific aspects of OSA (typically, the prevalenteex-related activities), overlooking

other important areas (e.g., the motives fuellirf®Ar its consequences). To address
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these limitations, in this study we analyse thrdéierent aspects of OSA (i.e.,
prevalence of different OSAs, motives to engag@8A, and excessive and
problematic engagement in OSA) in a sample of 8iAd¥iduals between 12-85 years
old distributed into five age groups: <18 years tletween 18-25, between 26-40,

between 41-60, and >60.

1.1 Prevalence of OSA across the lifespan

In a cross-cultural study comparing the lifetimeyaience of different OSAs in
four countries (Canada, Germany, Sweden, and t86,UD6ring et al. (2017) found
that most participants (90%) used the Internettaia sexual education, 76% to access
porn, and 31% to have sexual conversations witaraikers through chat/webcam.
Comparing by gender, men reported significanthhbigifetime prevalence of
pornography use than women (96% vs. 61%) and dasiprievalence for the remaining
OSAs. These results are consistent with those teghar other studies. For instance,
Anisimowicz & O’Sullivan (2017) found a prevalenckporn consumption of 88% in
men and 67% in women residing in North Americateims of time investment, men
reported watching pornography for around 4.5 hpersweek (3.5 h in women). In a
study conducted among 1,557 Spanish college stsid&®@fo of men and 24% of
women reported having looked for online pornograg@syfor the use of the internet to
participate in sexual chatrooms, 21% of men an#&6women reported doing so
(Ballester-Arnal, Castro-Calvo, et al., 2016). Tdessults are illustrative of one of the
central conclusions around the role of genderfinémcing engagement in OSA: that
men are more likely than women to report engaginQ$A, spend more time doing so,
and present a greater probability of problematgagement (Wéry & Billieux, 2017).
Gender also impacts on the preference for cert&iA©Owhereas men tend to prefer

solitary-arousal activities (typically, pornographywomen seem to be more interested
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in partnered-arousal activities (e.g., sexual ta@tén non-arousal activities (Wéry &
Billieux, 2017). These differences may be explaibgdhe fact that mainstream porn is
focused on male pleasure, pushes females’ fantasdcdesires into the background,

and includes notable levels of violence towards eoifGorman et al., 2010).

As for how the prevalence of these OSAs changesacthe lifespan, traditional
wisdom suggests that young people are more likelyse the Internet for sexual
purposes than older people (Price et al., 2016} Bélief is based on the view that
accessibility to Information and Communication Tealogies (ICTs) influences on the
use of the Internet for sexual purposes: as yo@oglp tend to be more familiar with
ICTs and are more digitally literate than olderlgl(aka ‘digital divide’ [Friemel,
2016]), the former will be more predisposed to tirgelnternet for sexual purposes.
Therefore, it is expected that OSA consumptionideslas people grow older. This is
the main conclusion derived from the study by Petal. (2016). In this research,
authors employed data derived from the Generalab8cirvey (a nationally
representative, repeated, cross-sectional sam@@é,284 adults from the USA) to
analyse trends in pornography consumption overyed® period (1973-2012). These
researchers found that young adults (i.e., peogil@den 18 and 26 years old) were
more than twice as likely to report using pornopsaps adults aged 45-53 years old
(both in men and women). Similarly, Miller et &20@0) concluded that “pornography
use tapers-off with age” after conducting a literatreview of studies reporting the
prevalence of men’s pornography use. One of thiedtrans that these authors found
when conducting their literature review was thag“majority of studies employed
relatively young samples (e.g. convenience sangilasiversity students)” (Miller et
al., 2020, p. 520). As a case in point, averageodgarticipants in the majority of the

reviewed studies was below 25 years old.
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The aforementioned conclusion (i.e., OSA consumptieclines as people grow
older) is inconsistent with the results obtaineddxent studies, in which older adults
used the Internet for sexual purposes as muchrasvea more than— younger adults.
As a case in point, S&ikova, Blinka, et al. (2020) compared a sample5# dubjects
aged between 50 and 77 years old and 2,322 betigeand 49, finding that the former
reported a similar frequency of pornography useahuyher frequency of use of chats
and/or webcams for sexual purposes. Similarly, le@ratesearch in which 800 Czech
adults aged 50 or older reported on their porndgrajonsumption found that around
82% of men confirmed doing so (S#kova, Vasek, et al., 2020). This figure was
similar to that reported by Doring et al. (2017 ameater than that reported by
Ballester-Arnal, Castro-Calvo, et al. (2016), bimtlsamples of university students. In
Czech adult women (S&kova, Vasek, et al., 2020), prevalence of pornplgyause
was 32%, in this case, notable below that repanedllege samples. These mixed
findings suggest that age differences in the pesad of OSAs may be mediated by
gender. In line with this hypothesis, DanebacK .e2905) found that the use of chats
or webcams for sexual purposes steadily increasiddage in women, but not in men:
in women, this OSA reached its peak prevalence [3¥veen 35-49 years old,
whereas in men, peak prevalence (38%) was obsataatearlier age (between 18-28
years old). Finally, the use of the Internet tokiéar sexual education (i.e., non-arousal
activity) across the lifespan seems to follow aremed U-shape: in people between 12-
24 years old, age is a positive predictor of oniagual information seeking (i.e., youth
are more likely to search for sexual informatiotiremas they get older) (Nikkelen et
al., 2020); however, the prevalence of this OSAltendecline after this age, especially

in older people (Scandurra et al., 2021).
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These mixed results suggest that the relationsttipden age and prevalence of
OSA may be more complex than initially considetddwever, there is a paucity of
data on the interaction between age, gender, awalence of OSAs. In this research,
we shed light on this issue by comparing the penad of twelve OSAs across five

developmental stages in a large sample of bothandrwomen (X study aim).
1.2 Motives for engaging in OSAs across the lifespa

Compared with the research efforts invested inakud other aspects of
sexuality, current knowledge about reasons andvemfueling the engagement in
OSAs is limited. Even so, a recent systematic wevientified seven motives behind
the use of the Internet for sexual purposes (Ca&&alwo et al., 2018): (a) motives
related to the structural characteristics of thelioma (including anonymity and the
belief that one’s identity is concealed online,\wemence of OSAs over offline sexual
behaviors, and the chance to explore sexualityowuitBafety concerns); (b) curiosity
and sexual education (use of the Internet to yagistual curiosity or to increase
knowledge regarding sex and sexuality); (c) scamdancement and/or peer pressure
(engagement in OSA as a form of social relationshigancement or as a consequence
of social pressure); (d) sexual arousal and pleasegking (engagement in OSAs to
achieve sexual satisfaction and pleasure); (e)n®fdifline sexuality enhancement (use
of the Internet for meeting sexual/romantic pararto achieve instant gratification of
sexual desire through the interaction with othersis (f) anonymous fantasizing (use
of the Internet to generate new and exciting sefardhsies); and (f) mood management
(use of OSA as a coping mechanism when users afeooted with unpleasant
emotional states, stressors, or other psychologicahysiological states that threaten

their stability or their sense of control).
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In their review, Castro-Calvo et al. (2018) cond@ddhat the limited number of
studies exploring the influence of age on motivesling OSA hindered the
identification of potential differences in theileeance across the lifespan. However,
they found a clear link between age and motivesreds engagement in OSAs for
educational purposes or anonymity lost importanitke age, pleasure seeking motive
and online/offline sexuality enhancement becameesmelevant. Based on these
findings, they proposed that first episodes of GB@agement (typically around 12-13
years old) were usually fuelled by social and etlanal motives (e.g., learning “how to
have sex”), whereas pleasure seeking and onlitie®fexuality enhancement became
relevant during adolescence (remaining importatdter developmental stages). They
also proposed that structural characteristics @friet sex (i.e., anonymity and
accessibility) also fuelled the early engagemeinhase activities and remain important
in explaining OSA in later stages. However, thisdtetical proposal on the relevance of
different motives for engaging in OSAs across tfespan still requires empirical
confirmation. For this reason, the second studywa@s to compare the relevance of
eight motives to engage in OSAs across five devetayal stages in a large sample of

both men and women.

1.3 Excessive and problematic engagement in OSissthe lifespan

Consequences of the use of the Internet for sgpurgloses (i.e., benefits and
potential harms) has been a topic of consideraidmsfic and public debate (Doring,
2009). On the one hand, studies suggest that maAtuBers do not experience any
harmful outcome derived from their use of the In&tifor sexual purposes (Ballester-
Arnal et al., 2014). On the contrary, OSA may citmitie to fulfilment of sexual desires
(Daneback et al., 2013), compensate for the ladnoivledge about sexuality or

receive support about sexual concerns (Smith, 20ib8) romantic or sexual partners in
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safe environments (i.e., avoiding the risks ofeeftn-face encounter) (Courtice &
Shaughnessy, 2018), add variety to offline sexelationships (Daneback et al., 2009),
and distract from boredom and everyday problem$d(avialamuth, 2008). On the
other hand, OSA could become problematic whenezwut abusively in terms of
frequency, severity, and functional impairment (Bsteer-Arnal, Castro-Calvo, et al.,
2016; Wéry & Billieux, 2017). Excessive and prob&tin engagement in OSAs (also
known as cybersex addiction, online sexual compitysior Internet sex addiction) is
characterized by symptoms such as: (a) loss ofa@omter OSA, (b) persistent desire
and/or unsuccessful efforts to stop, reduce, otrob@®SA,; (c) use of OSAs as a coping
mechanism; and (d) social, physical, and psycho@gionsequences derived from the
OSA (Wéry & Billieux, 2017). Excessive and probldim@&ngagement in OSA may be
classified as a subtype of Compulsive Sexual Bemdvisorder (CSBD) (Gola et al.,
2020), an impulse control disorder characterized pgrsistent failure to control
intense and recurrent sexual impulses, urges, atftjoghts, resulting in repetitive
sexual behavior that causes a marked impairmantportant areas of functioning
(Castro-Calvo et al., 2020; Kraus et al., 2018 Tdentification of this clinical
condition is much more complex than simply attemthe time invested online for
sexual purposes (Bhe et al., 2020); its diagnosis actually requagsore in-depth
assessment of the nature and context of individwalline sexual problems, as well as a
comprehensive knowledge on how this condition isifeated in different populations

(e.g., in terms of symptoms and other pathologiudicators).

As in other areas of internet sexuality, most stsdixploring excessive and
problematic engagement in OSA were conducted img@amples (e.g., adolescents
[Ballester-Arnal, Giménez-Garcia, et al., 2016]uyg adults [Giordano & Cashwell,

2017], or middle-aged [Studer et al., 2019]). Thae our current knowledge on this
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issue is biased, and probably only representafivi@soexpression of this condition in
young people. Some preliminary research has fooaidage is inversely correlated with
problematic engagement in OSA. In particular, Gaubbal. (2019) found that the risk
that people define themselves as “addicted to myaphy” tend to decrease with age.
However, this conclusion is at odds with the resfittm the few studies exploring
problematic OSA in older samples. One illustragxample is the study conducted by
Sewikova, Blinka, et al. (2020). In this research haus found that older participants
(i.e., subjects ageeb0 years old) scored above the younger samplegstisipetween
18-49 years old) in a scale assessing excessivprabtematic engagement in OSA.
Furthermore, they found that certain psychosodialimstances associated to aging
(such as retirement and the boredom resulting frendiscontinuation of occupational
activities) increased the risk of problematic eregagnt in OSAs, meaning that certain
aspects that tend to appear as people grew oldemmzase the risk of suffering from
this clinical condition. Unfortunately, this studid not explore the prevalence of older
people qualifying for a diagnosis of excessive prablematic OSA engagement or the
unique expression of different symptoms of thisdsbon across the lifespan. Given
these limitations and the very lack of relevamgrhture on this issue, the last aims of
our study were: (a) to explore the prevalence dnadacteristics of excessive and
problematic engagement in OSA across five developahstages in a large sample of
both men and women "t3study aim) and (b) to analyze the interplay betwtbe age,
the type of OSA, and the motives behind OSA engag¢nvhen it comes to predict the

risk of problematic OSA (@ study aim).

2. Methods

2.1 Participants and procedure
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Data acquisition was conducted between 2016 anfl 2btugh a secured

online platform designedd Hocfor this research (https://adiccionalsexo.uji-es/)

Sampling objective was to assess OSA in a larg@kani Spanish community
members (see Giménez-Garcia et al. [2020] for eacterization of the sexual behavior
of Spanish people). Participants were enrolledzingd a combination of active and
passive recruitment strategies. Active recruitmeciuded: (a) email blast through
different institutions’ listservs (universities,gamizations, etc.); (b) dissemination of the
study on radios and newspapers websites; (c) gplstinners on Facebook through the
suggested publications marketing service; and ¢d)ipg tear-off flyers in high-density
spots (shopping centers, supermarkets, etc.). flidg survey was also accessible
through any search engine by combining terms ssc¢hydbersex” OR “online sexual
activity” AND “assessment” (in Spanish) (passivertgtment). Active recruitment
strategies may allow the assessment of more diypendeipants’ profiles (non-OSA
users, occasional users, etc.), whereas passiuetneent through the aforementioned
searching terms may result in the assessment afrawer participants’ profile
(typically, regular-OSA users, heavy-OSA users, eveh problematic OSA users). The
study procedures were carried out in accordandeté Declaration of Helsinki. The
Institutional Review Board of the Jaume | Universipproved the study (P1.1B2012-
49). Prior to enrolment, volunteer participantsha research were informed about the
study aims (explicitly mentioning that they would &sked about their sexual
behaviour). Those who agreed to participate amtestahe survey confirmed that: (a)
they consented to participate (participants >18s/ekd) or (b) their legal guardians
were informed about their intention to completeshevey and consented them to

participate (participants <18 years old).
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During the time the study was accessible, aroun@d0DOparticipants accessed
the survey. Initial data derived from the onlinatfilrm were screened to avoid
duplicitous, inconsistent and/or fake responsesy @wose participants who completed
80% of the survey were included in the study. Afeanovals, a total of 8.040
participants were included in the final datasee @kierage time to complete the study
was 27.82 minutesSO=13.83) and participants did not receive compeasdor
participating.

2.2 Instruments
2.2.1 Sociodemographic characteristics

Participants were asked to report their gender (wanen), age, religious
(atheist/ non-practicing believer/ practicing beleg); and political ideology (Likert
scale ranging from Qdft-wing extremigtto 10 [extreme right winp.

2.2.2 Offline sexual behavior

Participants completed a series of questions asgdsasic aspects of their
sexual behavior, such as: (1) whether they weragador not in a stable relationship
(yes/nQ; (2) sexual orientatiorhéterosexual/homosexual/biseXuéB) whether they
had ever engaged or not in sexual intercourse avitbpposite-sex or a same-sex
partner yes/nQ; (4) whether they had ever engaged in differertial behaviors
(masturbationyes/nd/oral sex/vaginal intercourse/anal intercoursayl éb) frequency
of sexual activity (including masturbation) (Likextale ranging from Qdss than 6
times per yedrto 7 [more than three times per wégek
2.2.3 Online sexual behaviour: characteristics, ivex and types of OSA

First, participants in the study self-reported Vhleetthey use the Internet for
sexual purposeyés/ng. Those who answered positively, were asked al§byt:

average time per week spent on OSAs in minute®ifd)j (2) devices employed to
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access OSAs (2 items); (3) motives to engage in$)B8Atems); and (4) types of OSAs
performed (12 items). Items comprising each sc&eewenerated by the authors or
extracted and adapted from previous studies (G&shoo et al., 2018; Kvalem et al.,
2014; Shaughnessy et al., 2014; Wéry & Billieux1@0 All the items except those
referring to the time spent online for sexual pggmwere asked on a dichotomous
scale yes/ng. Information on scales content and psychometopgrties is reported in
detail in the results section.

2.2.4 Excessive and problematic engagement in OSAs

Excessive and dysfunctional engagement in OSAs ¢iybersex addiction) was
assessed through the Spanish version of the Int8eeScreening Test (ISST,
Ballester-Arnal et al., 2010). The ISST evalualesdegree to which online sexual
behaviour is excessive, problematic, and assocwitibdsignificant distress and
impairment. Twenty-five items on a dichotomous sedale/falsg provide a total score
ranging from 0 to 25. Internal consistenoy=(88) and test-retest stability«82) in a
sample of college students between 18-25 yearwaddappropriate (Ballester-Arnal et
al., 2010). In this study, internal consistency wasellent ¢=.93; ®=.93).

Furthermore, participants answered three questiorself-perceived
problematic engagement in OSA: (1) Have you evenlweorried about your cybersex
consumption?; (2) Do you think you spend more tilhan advised online for sexual
purposes?; and (3) Do you think that sex on thermet interferes in some way in your
life? The items were asked on a dichotomous sgal&'1{9.

2.3 Data analysis

Participants were distributed into five groups adaomy to their age: participants

under 18 years old (early adolescents and adolegcaged from 18 to 25 (young

adults), from 26 to 40 (adults), from 41 to 60 @lddults), and over 60 years old
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(elderly). These age groups were chosen becals®gdarison purposes: previous
studies conducted in Spain have explored OSA ipleaander 18 years old (Ballester-
Arnal, Giménez-Garcia, et al., 2016; Castro-Calval.e 2016) and between 18-25
(Ballester-Arnal, Castro-Calvo, et al., 2016); g#fere, using these two age ranges
ensured the availability of culturally matched d@t@ompare the results from the
present study. The remaining age groups were chHussause they represent typical
developmental stages used in previous studies &ngth & Baltes, 1990). This
approach is similar to that followed by Price et(2D16) to compare pornography
consumption in different age groups. Taking intocamt gender differences in the use
of the Internet for sexual purposes (Ballester-Ar@astro-Calvo, et al., 2016), all the
study analyses were performed comparing men andawa@parately. All in all, in this
study we compared our results across age groupsitiim gender.

Analysis were conducted using the SPSS statistkauge (version 25.0). To
compare participants’ profile in each age group pedormed one-way analyses of
variance (ANOVAS) for continuous variables and stuare tests for categorical
variables. Given our large sample size, differerame®rding to the age were analysed
on the basis of their effect sizes instead of thiginificance levels. Two effect size
indices (Cohen'sfor ANOVAs and Cramer'¥ for chi-square tests) were computed by
using G*Power (version 3.1). For Cohefygffect sizes of about .10 were considered
small, close to .25 moderate, and greater thatarg@ (Cohen, 1988); for CrameYs
these sizes corresponded to values of .10, .30,58n(Ellis, 2010).

As for the sociodemographic data, offline sexudlawsour, and basic online sexual
behaviour (i.e., having engaged or not in OSAsetspent online for sexual purposes,
devices usually employed to access OSAs, and nsotighind OSAs engagement),

participants were compared at an item-level (percentages of positive responses). For
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the type of OSAs usually performed, besides these-level comparisons, we also
conducted an Exploratory Factor Analyses (EFAulgh this method, we aimed to
reduce the number of variables involved in datdysmaand simplify interpretation of
the results by identifying common categories otdexc FACTOR software (version
9.2) was employed to perform this EFA on the bakibe tetrachoric/polychoric
correlation matrix; this method is recommended wimexleling dichotomous data and
the univariate distribution of ordinal items is asyetric or has an excess of kurtosis
(such in the scale employed to assess OSAs) (Eer@rn.orenzo-Seva, 2017). We
employed Parallel Analysis (PA) to determine thenbar of factors to retain. This
analysis was also conducted on the basis of thelpotic correlation matrix using
optimal implementation function (Timmerman & Lor@a3eva, 2011). Following
Gaskin and Happell's (2014) recommendations, fact@re extracted through
Principal Components Analysis (PCA), applying obégotation (Oblimin). Different
reliability indexes were calculated for the resudtfactors: in particular, we employed
an R package (userfriendlyscience) (Peters, 2@ld3timate Ordinal Cronbach's alpha
and Omega (scales comprising items) or Spearman-Brown reliability (scales
comprising only two items) (Eisinga et al., 2013).

Then, we used different indicators for the analg$iexcessive and problematic
engagement in OSAs. First, we identified excesanae problematic OSA users
according to their scores on the ISST (scel®) (Carnes et al., 2001). This cut-off
score has been used in previous studies (Ball@stext, Castro-Calvo, et al., 2016;
Ballester-Arnal, Giménez-Garcia, et al., 2016),itsusensitivity and specificity in
identifying excessive and pathological engageme@$As has not been stablished yet.
Thus, results derived from this classification dddae consider tentative. We also

compared participants according to different inthcaof self-perceived severity
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perception. Finally, we employed the total scocerfithe ISST as a dependent variable
in a hierarchical linear regression (stepwise m#tio analyse the predictive power of
different independent variables over OSA seveifitystep, main effects), as well as the
interaction between these variables and the efﬂest(a), interaction effects).
3. Results
3.1 Participants characteristics

The study sample comprised 8,040 participantsibiiged into five categories:
the first (early adolescents and adolescents)laathst category (elderly) included less
than 500 participants(of 373 and 466 respectively), whereas categogpahg adults
(n=2,739; 37.1%), adult£2,271; 30.7%) and older adults=(,540; 20.8%)
comprised more than 1,500 participants. Table Wshgarticipants’ characteristics.
Except in the early adolescents and adolescentpddzt.5% males; 55.5% females),
most respondents were males (between 60%-82.9B& iremaining age categories).
These differences did not affect our resgiten that statistical analyses were
performed independently for each men and womerny @mor differences emerged
between groups regarding religiods=0.07) and political beliefs/&£0.09).

INSERT TABLE 1

As for offline sexual behaviour, small-to-moderdiéerences emerged in most
aspects assesseddndf >.08). Early adolescents, adolescents, and eldbadwed the
greater disparities, whereas middle-aged categ@reesyoung adults, adults, and older
adults) displayed a very similar offline sexual &ebur. In early adolescents and
adolescents, their offline sexual behaviour wasatttarized by greater sexual diversity
(29% of non-heterosexuals) and a lower percenthgarticipants with a steady partner
(30.3%) or reporting having had sexual interco(se5%). Average frequency of

sexual activity was also lower (around once a week)pared to those reported in the
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middle-aged categories (one to three times per Wwé€gkthe contrary, only 7.4% of
elderly participants reported a non-heterosexualaeorientation, the majority had a
steady partner (74.3%), and more than 90% repbdeshg engaged in sexual
intercourse. As a result, lifetime prevalence atpered sexual behaviours was notable
higher (60.1% for oral sex, 72.1% for vaginal interrse, and 27% for anal sex).
3.2 General online sexual behaviour across thedédea

Basic online sexual behaviour according to the geadd the age group is
reported in table 2. In males, most respondents teeInternet for sexual purposes,
with small differences\(=0.17) according to the age group. Average timatspeline
for sexual purposes ranged between 3.9 hours pek ineearly adolescents and
adolescents (233.67 minutes) and 7.1 hours ina{®6.60 minutesf£0.13).
Regarding the devices usually employed to accegs @8onsistent pattern emerged:
access to OSAs through the PC remained stablesaitredive age categories (ranging
between 72.5% and 91.7%+0.082), whereas percentage of participants ramprti
accessing through mobile devices linearly decrefrsed 82.6% (early adolescents and
adolescents) to 18.10% (elderly~.31).

INSERT TABLE 2

In females, differences according to the age cayegere notable higher than
that observed in males. Whereas more than 80%rlyf @&@olescents and adolescents,
young adults and adults used the Internet for dgaurposes, this percentage decreased
to 63% in older adults and to 34.6% in elderly.f&é&nces according to the age in the
time spent online for sexual purposes did not resatistical significance#£.05);
however, participants in the elderly category apgnt around 27 minutes per week (on

average, 1h and 30 min less than participantsdrother categories). As reported in
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males, early adolescents and adolescents preteretgage in OSAs through mobile
devices (68.4%), this figure systematically dedreawith age ¥/=0.25).
3.3 Prevalence of specific OSAs across the lifegp&study aim)

Preferences for different types of OSAs accordinthe age are presented in
table 3 (males) and 4 (females). To simplify datspntation and analyses, we first
performed an EFA on the whole sample to identifjnown categories behind different
OSAs. To verify the applicability of the EFA to th&-item scale assessing this aspect,
the Kaiser-Meyer-Olkin index (KMO=0.824), the Batle test of sphericity)®
(66)=12295.30, p<0.001), and the determinant optilgchoric correlation matrix
(0.0843) were tested. After PA of the polychoricretation matrix, we estimated that
the appropriate number of factors to be retainesl tiveee (eigenvalues >1.22). Factorial
solution derived from the PCA revealed that thred¢hfactor structure explained
65.33% of the total variance (factor 1=42.60%;da@=12.55%; factor 3=10.17%).
Item distribution resonates well with previous slfisations of OSAs (Shaughnessy et
al., 2011; Wery & Billieux, 2016), and internal cistency of the resulting factors was

appropriated ando between .77 and .88).
INSERT TABLE 3 AND 4

The first factor corresponded to ‘non-arousal seautvities’ (“getting
sexuality information by visiting educational websiand “reading erotic material
onlin€). In this factor, we observed moderate differenaecording to the age category
in both malesfE0.15) and female$<0.21), with young adult participants displaying
the higher average scond Of 1.49 and 1.61 respectively) followed by early
adolescents and adolescemisdf 1.33 and 1.53). At an item-level, the prevakent
both OSAs achieved its peak value in young ad8lts/@6 in males and 90.9% in

females), progressively decreasing after this age.
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The second factor grouped five items assessingngaad-arousal OSAs’. Small
to moderate differencefnbies0.16;fremaies=0.15) emerged when we compared average
scores according to the age group. In this casporalents in the adult category
obtained the higher average scdvk{ies2.45;Miemales1.92). At an item-level, we
observed the same pattern in the prevalence divih©SAs included in this scale: i.e.,
the prevalence tended to increase until arrivingstpeak in adults, progressively
decreasing after this age until reaching its lovaue in elderly. This tendency was
equivalent in males and females. As an exampleapace of having sex online via
webcam increased from 32.4% to 44.9% (>12.5% in males) lom 23.7% to 32.3%
(>8.6% in females) between early adolescents aaltsckents and adults, and then

progressively decreased to 22% and 5.6% in elderly.

The third factor grouped together five items agsgssolitary-arousal OSAS'.
In this case, older adults obtained the higherayescoreMmaes2.11;Miemales1.51),
and differences according to the age group reaahredderate effect sizédf 0.18 and
0.19 respectively). In males, the prevalence ohpgraphy viewing varied in a narrow
range between 92% and 98.2%(0.08), meaning that this OSA was extremely popular
across all the lifespan; in women, prevalence sf @SA ranged between 81.9% and
91% in all the age categories except in elderl${p(/=0.16). For the remaining
OSAs, a similar tendency in the prevalence actossifespan was observed in both
males and females: prevalence of OSAs includedmiths category systematically
increased until arriving to its peak in older aduiubsequently decreasing in elderly
(e.g., visiting contact sites systematically insehfrom early adolescents and
adolescents to older adults [27.8% to 52.2% in :)dl8.4% to 22.2% in females], and

then decreased to 39.6% and 16.7% in elderly).

3.4 Motives to engage in OSAS{&tudy aim)
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In males (table 5), few differences emerged acogrth the age category in
motives suggesting the use of OSAs for mood manage(tto distract myself, take a
break, or pass the time when bdigdnood enhancementt(y improve my mood when |
am sad, anxious, stressed, or arigyrgand/or emotional avoidancet¢‘relieve stress
and achieve relaxatidh (V between 0.04 and 0.17). Interestingly, the prexcdeof
elderly respondents reporting emotional avoidareterid OSA engagement was
26.9%, whereas in the remaining age categoriesfithire varied in a narrow range
between 54.6% and 62.4%. Similarly, small diffeesnemerged according to the age
category in the use of OSAs for romantito(ieet people to dd)eor sexual purposes
(“to meet people to have offline sexual activity Witim both casesy=0.07), as well as
for fantasizing (because it depicts things | cannot find in rea’)i{\V=0.10). Even
when differences were small, percentage of respuadeporting these motives was
systematically higher for adults and older aduts] lower for early adolescents and
adolescents. On the contrary, engagement in OSAsefaal education {0 learn
about se¥) was more prevalent among early adolescents datkscents and young
adults (36.7% and 44.7% respectively), progresgigetreasing with ag&/€0.13).
Finally, differences according to the age grougined a moderate effect siag&=0.28)
when we assessed OSA as a form of achieving sexoasal and pleasurea§ an
arousing visual aide to look at while masturbating his motive was prevalent (>70%)
in all the age groups except elderly (44.4%).

INSERT TABLE 5
In females, the use of OSAas' an arousing visual aide to look at while masétiriny’
was the most prevalent motive in all the age categgbetween 53.4%-69.2%) except

for the elderly (27.8%)Y=0.14). In the latter, the most prevalent motivesento
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learn about sexand “to distract myself, take a break, or pass the twhen bored
(33.3%).

3.5 Excessive and problematic engagement in OSAarf@ 4" study aims)

First, participants were compared according taeddint indicators of excessive
and problematic engagement in OSAs. As displayddhle 6, we observed small-to-
moderate differences according to the age catagdhe ISST average score
(fmales0.30; fremales0.19): in particular, scores in this scale remaisible in early
adolescents and adolescents and young adilted £0.06 and 10.15 in maled; of
6.05 and 5.58 in females), increased until reachggeak value in adultdfof 11.91
and 6.35 respectively), and then progressivelyessad with ageM of 5.76and1.92
in the elderly). In males, the proportion of papants qualifying as excessive and
problematic OSAs users was below 3.8% in earlyest@nts and adolescents and
young adults, ranged between 6.7%-8.0% in adullsoé&er adults and none of the
participants in the elderly category displayed thisfile. These differences reached a
small effect size\(=0.10). In females, the highest proportion of peotdhtic OSAs users
was observed in early adolescents and adolesceB&), and this figure was below
1.4% in the remaining age categories.

INSERT TABLE 6

Participants in the five age categories were atsopared according to their
self-perceived severity perception (table 6). IHeraa notable proportion of adults
were worried about their OSA (60.4%) or considealed they spent too much time
online for sexual purposes (62.8%); these figueesahsed in the remaining age
categories, especially in the elderly (22.6% and %, reaching a small to moderate
effect size Y between 0.19 and 0.20). Similarly, an importaopprtion of adults

(30.2%) thought that OSAs interfered in their liiempared to 19.9% in early
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adolescents and adolescents or 5.6% in eld€d9.02). In females, 58% of early
adolescents and adolescents were worried aboutQI$#\, 11% considered they spent

too much time, and 2.9% thought that OSA interferettheir life.

Finally, we performed hierarchical linear regreasito estimate the predictive
power of different independent variables over esiesand problematic engagement in
OSAs (i.e., ISST total score) (Table 7). Age waduded as a predictor (first step) and
as an interaction term (second step) to test idemating effect on the relationship
between the independent variables and the ISST eMenypredictive power of the
regression models did not significantly increasemhge was introduced as an
interaction term (+1% in men; -0.2% in women); figitmore, none of these interaction
terms were significant, and so, they were excludau the regression models. The
results of the linear regressions (main effectgg@ated significant models accounting
for 42.6% of the variance of ISST scores in men4®8% in women. Age was a
significant predictor of ISST scores in both mgh ¢€.068) and womeng= -.091): in
particular, the risk of excessive and problematigaggement in OSAs decreased as

people grew older.

INSERT TABLE 7

4. Discussion & Conclusions

The main aim of this study was to explore the ergaant in OSAs across the lifespan.
To address this aim, we analysed three differgmcs of OSA (i.e., prevalence of
different OSAs, motives to engage in OSA, and estgesand problematic engagement
in OSA) in a sample of 8,040 individuals betweer852years old distributed into five
age groups. On the whole, this study found thatD@A was highly prevalent across all

the developmental stages (including people oldem 80 years old); (b) differences
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according to the age in the use of the Internesésxual purposes were small-to-
moderate (i.e., smaller than expected); and (c¥idening gender was important when
it came to understanding these minor age differnce

The first aspect in which we observed consisteif¢r@dinces according to the age was
the devices employed to access OSA (moderate affazg). In both males and females,
the proportion of participants reporting the uséhaef personal computer to access OSA
slightly increased with age, whereas the use ofilmalevices (such as smartphones or
tablets) linearly decreased (from 82.6% to 18.18%hén and 68.4% to 0% in women).
As a result, young people employed PCs or mobigcds to access OSA to a similar
extent, whereas older people mostly employed Pfis.finding explains contradictory
results from empirical studies and data publishethb industry (e.g., Pornhub).
Empirical research conducted from a person-cent@ppdoach suggests that PCs
remain the main way to access sexually explicitamals on the Internet (Kvalem et al.,
2014); however, in its annual reports, Pornhub, (@ee of the most popular
pornographic websites) documented an increasesipribportion of users accessing
pornography through mobile devices (from 49% in261.80.3% in 2018) (Pornhub,
2013, 2018). According to our results, it seems tita proliferation of new devices is
changing the way that people access and interagtg via the Internet, but only
among young generations. This differential patteas important implications, as the
greater accessibility to online sex facilitatedthg use of mobile technologies may led
to an increased engagement in OSA (Wéry & Billie2(x1.7).

As for the time spent online for sexual purposes found differences according to the
age in men (small effect size) but not in womermbm, adults and older adults spent
almost twice as long on the Internet for sexuappsees than early adolescents and

adolescents, young adults, and elderly (about Tshoer week vs. 3-4 hours). In
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women, time spent online for sexual purposes bateynged with age, except in
elderly: whereas weekly use remained stable ar@umalrs in the majority of age
categories, elderly women spent less than 30 mimvpek online for sexual purposes.
Most studies conducted so far exploring this idsase done so analyzing time online in
general, not according to the age; given the diffees found in our research according
to the age, results from these studies may bediaken they comprise male samples
and wide age ranges. For instance, Wéry & Billi€(16) found that men between 18-
72 years oldNlage=30) spent an average of 3 hours per week insOSifilarly,
Blais-Lecours et al. (2016) found that male usetsvben 18-78 years ollage=25)
spent around 1 hour per week watching pornogralphight of our results, it is

possible that these figures resulting from large i@gnges but mainly sampling young
adults were obscured by do not consider potenifi@rdnces according to age, thus
hindering their generalizability and interpretatyili

One of the main study aims was to analyze the peaea of multiple OSAs in different
developmental stages, as well as the potential ratidg effect of gender {istudy

aim). On this matter, our study revealed that age levant when it came to
understanding preference for different OSAs actiosdifespan (small-to-moderate
effect sizes). In both men and women, we foundresistent pattern characterized by:
(a) during early developmental stages (i.e., cluitith adolescence, and young
adulthood), non-arousal OSAs such as reading arotiine or the use of the Internet to
find sexual education were extremely popular (plenee between 77.8%-81.7% in
men and 89.7%-90.9% in women), together with cedalitary-OSAs aimed to
achieve sexual satisfaction (e.g., pornography; @sg)ater, during adulthood (between
26-40 years old) , non-arousal OSAs became lesga®l, solitary-OSAs remained

stable, and partnered-arousal OSAs (mainly, theoftisbats or webcams for sexual
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purposes) gained prominence until achieving theakgprevalence; (c) during middle
adulthood (i.e., from 41 to 60 years old), solitarpusal OSAs emerged as the most
popular online sexual outlet, whereas partneredsalcOSAs started to lose relevance;
(d) finally, during late adulthood (>60 years olthle prevalence of all the OSAs
assessed tended to decline (especially in womésd&trends partially confirm some
of the findings derived from previous studies, @igb refute many well established
beliefs on how sexuality is expressed online actlosdifespan. For example, our
findings are at odds with studies suggesting tt#&& @nd to systematically decline

with age (Miller et al., 2020; Price et al., 201#)our study, certain OSAs actually
became more prevalent as people grow older (mduniyng during adulthood and
middle adulthood). As in other areas of sexualigwikova & Sedlakova, 2020), in

our study we also appreciate a loss of interesDf8A during the final stages of life, but
this decline occurred later than initially suggdsa@d mediated by gender. As a case in
point, prevalence of pornography consumption in meenained relatively stable across
the lifespan (between 92%-98.2%), whereas in wompvalence of this OSA barely
changed between 81.9%-91% from childhood to middlelithood, but dramatically
decreased to 50% in elderly. These results areraengwith studies suggesting that
there is an important gender gap when it comesabyae the impact of age on OSA
(Wright, 2013; Wright et al., 2013), meaning tHa tnterplay between both aspects has
a central role that warrants further research.

The second study aim was to compare motives fu€iB8f engagement in different
developmental stages, as well as the potential mbtdg effect of gender. Our results
indicated that age barely modulated reasons behadngagement in OSA across the
lifespan, both in males and females (null or srefiéict sizes). Even so, we found some

age-related trends: (a) the prevalence of motiuggesting the use of OSAs for mood
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management, mood enhancement, or emotional ava@dantained stable across most
developmental stages; (b) the use of OSAs for rdimand/or sexual purposes was
slightly higher for adults and older adults, andéo for early adolescents and
adolescents; and (c) the prevalence of most motereted to decline for elderly. These
findings partially support a recent literature ewiproposing that certain reasons
behind the use of OSA are central during particdérelopmental stages (Castro-Calvo
et al., 2018). However, certain trends documemnigtis review (e.g., the special
relevance of sexual education motives during cloitdhand/or adolescence) were not
confirmed by our research. The use of OSA as a firachieving sexual arousal and
pleasure (i.e.,ds an arousing visual aide to look at while masatirty’) was the most
prevalent motive in all the age groups exceptdery. This finding is coherent with
recent empirical studies (Bothe et al., 2020) &mdtetical models proposing that OSA
iIs mainly driven by hedonic motives (Grubbs et2017). However, in the elderly, the
use of OSAs as a distractor was more commonly teposuggesting that certain
‘coping motives’ became more relevant than hedorotives later in life. This is not
surprising, given that coping motives (aka ‘esdamistives’) are related to certain life
circumstances that tend to appear as people grev (duch as feelings of loneliness,
boredom, and lower life satisfaction —typical wipeople get retired— or the lack of a
committed relationship —e.g., when people becontowed—-) (Weber et al., 2018).
The last study aims were to explore the prevalamckcharacteristics of excessive and
problematic engagement in OSA across the lifespdmifn), as well as the interplay
between the age, different aspects of OSA engademnaohthe risk of problematic
OSA (4" aim). As for the severity of OSA engagement, tsstiérived from the ISST
revealed small-to-moderate differences accordirtheage category. First, we found

that both the severity and the prevalence of probte use increased with age until
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reaching its peak value in adults between 26-4@syeld (8% in men; 1.4% in women).
These figures are similar to those obtained in englistudies comprising samples with
an average age between 30-35 years old (estheket al., 2020), but notably higher
than those reported in studies with younger san{Bakester-Arnal, Castro-Calvo, et
al., 2016). This finding suggests that adulthood e@nstitute a sensitive period in the
development of problems with OSA, a conclusion teabnates with recent studies
highlighting that hypersexuality/CSBD does not taglly appear to produce sufficient
distress and/or impairment to precipitate help-seelntil the third/fourth decade of
life (Kafka, 2014). Supporting this point, we afeoind that the prevalence of men and
women reporting having experienced interferencevdérfrom their OSA achieved its
peak value during adulthood (30.2% in men; 7.2%amen). Second, we found that
both the severity and the prevalence of peopleifyiraj as problematic OSA users
tended to decline with age, especially during &telthood (none of them qualified as a
problematic OSA user). Similarly, we also foundtthge was a significant predictor of
OSA severity: as reported in previous studies (Bsudt al., 2019), the risk of
problematic engagement in OSAs decreased as pgaveolder. Finally, we found
that age did not moderate the relationship betvadggerent aspects of OSA use (time
online for sexual purposes, the type of OSA, ardniotives behind OSA engagement)
and the risk of problematic OSA.

Despite a number of interesting and novel findinlgs, study was limited in different
ways. First, this was a cross-sectional researdtlarefore, it was limited when it
comes to addressing whether the documented agedatands were the result of the
‘birth cohort’ or the ‘aging effect’ (Price et a016). Therefore, future research is
needed to examine whether the findings derived fmomstudy are attributable to the

‘birth cohort’, the ‘aging effect’, or the intera@h between both aspects (as suggested
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in previous studies) (Price et al., 2016). At almdblogical level, longitudinal studies
comprising different birth cohorts would be prefdeain future studies addressing this
important aim. Second, we assessed gender troogdaaure comprising only two
categoriesrfaldfemalg. Even when popular, this type of scale is limi¢edl does not
represent the wide variety of gender expressitwesefore, we encourage the use of
alternative measures capturing cisgender identibeisalso transgender identities (Tate
et al., 2013). This is also applicable to the meament of aspects such as sexual
orientation (including more categories than thesizal “hetero-/bi-/homo-sexual”) or
sexual behavior (including more hand-genital sebahlaviors, which may be important
in same-sex sexual encounters). Despite our |langple size, our study sample was
limited in different ways: (a) the number of paigiEnts in certain study subgroups (e.g.,
elderly females) was limited, (b) some of the agegories may have conflated
different developmental stages (e.g., early adel@scand adolescents), (c) participants
were self-selected (meaning that our sample wagemmesentative), and (d) certain
recruitment strategies may lead to the overinclusioparticipants with a high
problematic OSA profile. These problems may haweamined to a certain extent the
generalizability of our findings. Therefore, furthesearch is needed to corroborate our
findings and generate new evidence on the useedhtlrnet for sexual purposes across

the lifespan.
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Highlights

« Few studies have explored differences in the use of the Internet for sexual purposes
across the lifespan.

* We analyse the Online Sexual activity (OSA) of 8,040 individuals between 12-85
years old distributed into five age groups.

* OSA was highly prevalent across all the developmental stages (including people
older than 60 years old)

» Differences according to the age in the use of the Internet for sexual purposes were
small-to-moderate (i.e., smaller than expected).

» Gender was important when it came to understanding these minor age differences.



