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Abstract Category-specific sexual response describes a pattern

wherein the individual shows significantly greater responses to

preferred versus nonpreferred categories of sexual stimuli; this

patternisdescribedasgenderspecificforsexualorientationtogen-

der, or gender nonspecific if lacking response differentiation by

gendercues.Researchonthegenderspecificityofwomen’ssexual

response has consistently produced sexual orientation effects,

such that androphilic women (sexually attracted to adult males)

typicallyshowgender-nonspecificpatternsofgenitalresponseand

gynephilicwomen(sexuallyattractedtoadultfemales)showmore

gender-specific responses.As researchon the category specificity

of sexual response has grown, this pattern has also been observed

for other measures of sexual response. In this review, I use

the IncentiveMotivation and InformationProcessingModels as

complementary frameworks to organize the empirical literature

examining thegender specificity ofwomen’s sexual response at

each stage of sexual stimulus processing and response. Collec-

tively, these data disconfirm models of sexual orientation that

equate androphilicwomen’s sexual attractionswith their sexual

responses to sexual stimuli. I then discuss 10 hypotheses that

might explain variability in the specificity of sexual response

amongandrophilicandgynephilicwomen,andconcludewithrec-

ommendationsforfutureresearchonthe(non)specificityofsexual

response.
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Introduction

Overadecadeago,I ledanarticledescribingagenderdifferencein

the specificity of genital sexual response (Chivers, Rieger, Latty,

&Bailey,2004),coiningtheterm‘‘category-specific’’todescribea

pattern of sexual response that differentiates between preferred

and nonpreferred categories of sexual stimuli. For the 2004 stud-

ies, gender was the category of interest: Briefly, men showed a

gender-specificpattern,withgynephilicmen(sexuallyattractedto

adult females) responding more to sexual stimuli depicting

females, and androphilic men (sexually attracted to adult males)

showed the inverse pattern. In contrast, both androphilic and

gynephilicwomenshowedagender-nonspecificpattern, respond-

ing similarly to stimuli depictingmen or women.

Prior to this article, the dominant thinking regardingwomen’s

sexual orientation (the direction of sexual attractions)wasmostly

informed by models of men’s sexual orientation (Chivers,

2005, 2010)wherein sexual attractions, sexual identities, and sex-

ual responses are highly correlated and generally stable over time

(Mustanski,Chivers,&Bailey, 2002).Thesexualpsychophysiol-

ogy and sexual orientation literature was predominantly focused

on assessment ofmale sexual interests, particularly those of clini-

calorforensicrelevance(e.g.,pedophilia)becausepatternsofgen-

italresponseinthelaboratoryareamongthestrongestpredictorsof

future sexual behavior (Seto, 2008).

Before2004,onlyahandfulof studieshadexamined the rela-

tionships among sexual attractions, sexual response, and sexual

orientation inwomen (Steinman,Wincze, Sakheim, Barlow,&

Mavissakalian, 1981;Wilson&Lawson, 1978;Wincze&Qualls,

1984).Thesestudies reportedgenderdifferences in responsespeci-

ficity as well, with women generally showing more nonspecific

genital responses.Thesefindingswere, however, relatively ignored,

possibly because they did not fit the dominantmodels of sexual

response and sexual orientation (Mustanski et al., 2002). Then

Laan and her research team presented data at the 1995
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International Academy of Sex Research meeting (Laan, Son-

derman, & Janssen, 1995; later published as Peterson, Janssen,

&Laan, 2010) showingnonspecific genital responses in lesbian

and heterosexual women to audiovisual stimuli (heterosexual

and lesbian couples engaged in sex) and a combination of

audiovisual and tactile stimulation. These data inspiredmy line

of research examining the effects of gender cues on women’s

sexual response, started at Northwestern University, continued

at the University of Toronto, and now at Queen’s University.

SinceChiversetal. (2004), researchonthespecificityofsexual

response has exploded, with multiple research teams examining

thegenderspecificityofdifferentaspectsofsexualresponsetosex-

ual stimuli. Originally shown using genital and self-report mea-

sures of sexual response, the scope of this research has broad-

enedtoincludecognitivemeasures,visualattention,pupildilation,

and neural responses. Across these measures, the pattern is strik-

ingly similar: Men usually show gender-specific responses,

whereasandrophilicwomen’sarenonspecific, showingsignificant

and similar sexual responses to both female andmale sexual stim-

uli. Coupled with evidence for significant fluidity in women’s

attractions, identity, and behavior over time (see Diamond,

2013), an altogether different model of female sexual orien-

tation is being built. In this model, women’s sexual identities

are not synonymous with their sexual attractions, and nei-

ther of these aspects of women’s sexuality is highly correlated

with patterns of sexual response and behavior.

Morebroadly, thegenderdifference in the specificityof sexual

responsealsohighlightshowexistingmodelshavenotdefined the

natureofsexuallycompetentstimuli (Janssen,Everaerd,Spiering,

&Janssen, 2000), that is, stimuli capable of evokinga sexual

response. The underlying assumption in thesemodels is that only

those stimuli matching sexual experience or preference are suffi-

cient to activate sexual response. Data from women have high-

lighted how the relationship between stimulus and response is

morenuanced,witharangeofnonpreferredsexualcuesactivating

female sexual response. Indeed, there aremany lessons to be

gleaned from research on specificity of sexual response. Most

important to this review,however, are theopportunities toclosely

examinehowsexual attractions/orientationsandarousal intersect

at each stage of a sexual response. Doing so brings us to a deeper

conceptualization of how sexual orientationmanifests, ofwhat is

being oriented (Diamond, 2003), and expectations for concor-

danceacrossaspectsofsexuality(vanAnders,2015). Italsostruc-

tures inquiry regarding how stimuli become sexually competent,

reinforced, and capable of eliciting automatic recruitment of psy-

chophysiological resources.

By integrating two major contemporary models of sexual

responseasanorganizing theoretical framework, Iwill review the

specificityofsexualresponseresearchthat isrelevant toeachcom-

ponentofthesemodels,withaspecificfocusonfemalesexualpsy-

chophysiologyandsexualorientation. Iwill thenreviewadditional

evidence, predominantly collected using genital sexual psy-

chophysiology, examining women’s sexual responses to other

categories of incentivized cues, and discuss their relevance for

understanding the specificity women’s sexual response. Next, I

will discuss ten hypotheses aimed at explicating gender differ-

ences, and within-gender variation in the specificity of women’s

sexual response. Last, I will discuss how these data inform our

understanding of the nature of sexual cues capable of activating

sexual response in women.

The Gender Specificity ofWomen’s Sexual Response

Throughoutwhatfollows,Iwilldescribeexperimentalstudies that

have used a specificity paradigm, whereby the individual is

exposed to both preferred and nonpreferred sexual stimuli and

different aspects of sexual response are observed. A‘‘preferred’’

stimulus, in this context, is one that correspondswith direction of

self-reported sexual attractions, or what is most typically thought

of as sexual orientation. A gender-specific pattern of response is

one where responses to preferred gender stimuli are significantly

greater than tononpreferredgender stimuli.Note that responses to

nonpreferred gender stimuli may, or may not, be significantly

greaterthantoneutralstimuli.Agender-nonspecificpatternwould

evidenceas response tobothpreferredandnonpreferredsexual

stimuli that are significantly greater than to neutral stimuli; non-

specific response might also be characterized as significantly

greater response to nonpreferred versus preferred stimuli. Sexual

orientationwith respect to genderwill be described as gynephilia,

ambiphilia, and androphilia where possible (e.g., when research-

ershavedirectlyassessed thedirectionof sexual attractionswith

respect to gender). Where only self-identification or sexual iden-

titywasassessed,suchasself-identificationasheterosexual,bisex-

ual, or lesbian, this is clearly noted.

Models of Sexual Response

Two contemporary models of sexual response provide a strong

theoretical framework for understanding the specificity of sexual

response among women. The first, the Incentive Motivation

Model (IMM: Toates, 2009), frames sexual response as an inter-

playbetweencentralcognitiveandaffectiveprocesses,peripheral

responses suchasgenital vasocongestion, and the reciprocal inte-

gration of central and peripheral phenomena (e.g., perception of

genital response, feeling sexually aroused) to give rise to moti-

vated sexual behavior (e.g., sexual desire). The sexual response

systemmusthavesensitivity tosexualstimuli,whichcanbe influ-

enced by hormonal factors (Diamond, 2007). One important

component of the IMM with regard to specificity of sexual

response is the nature of stimuli capable of activating sexual

arousal and eliciting sexual motivation. Stimuli are descri-

bed as excitatory (Toates, 2009), hedonically potent (Ågmo,

1999), and previously associated with sexual rewards or incen-

tives (Ågmo, 2011).
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The InformationProcessingModel (IPM: Janssen et al., 2000)

provides more detail than the IMM regarding the initial stages of

stimulusprocessingandevaluation,andtheir influencesoncentral

and peripheral manifestations of sexual response; integrating the

IPMand the IMM therefore provides a fuller picture of early

responsestosexualstimuli.TheIPMdescribestwocognitivepath-

ways for stimulus processing. The first is implicit processing: the

pre-attentive and unconscious detection of sexual features, asso-

ciatedwith automatic recruitment of autonomic events associated

with genital responding. The second is explicit processing:

the controlled, elaborative processing of sexual meaning, giving

rise to theaffectiveor subjectiveexperienceof sexual arousal, and

modulating peripheral sexual response. Early visual attention to

sexual stimuli is associated with implicit stimulus processing;

orienting and fixating on a stimulus feature is automatic. Later

visual attention isassociatedwithexplicit stimulusprocessing, the

deliberate allocation of attention to a stimulus during which time

cognitive elaboration and extraction of stimulus meaning osten-

sibly happens. According to the IPM, sexual cues that activate

sexualresponseare‘‘sexuallycompetent’’,however, theIPMlacks

a description of the features that render sexual stimuli competent.

In what follows, I will review the existing literature on the

specificityofwomen’s sexual response at eachof the stagesof the

IMM and IPM. The structure follows the sequence of stages of

sexual response as outlined by the IMM. Following Figure2 of

Toates (2009), sexual stimuli initiate the sexual response cycle

withstimulusprocessing,comprisedoftwostagesincludingearly/

initial visual attention and implicit processing, and later visual

attention and explicit processing in this review. According to the

IMM, this information directly links to autonomic and cognitive

processes giving rise to sexual arousal, referred to as ‘‘affective

processing,’’‘‘genital and subjective sexual response,’’and‘‘auto-

nomicarousal.’’Sexualstimuliareelaborativelyprocessedthrough

comparisons with existing cognitive schemata and sexual mem-

ory, and through elicitation of incentive factors or evaluation of

hedonic value associatedwith the stimulus, referred to as‘‘reward

assessment.’’Multiple pathways between cognitive, affective,

reward assessment, and arousal components of sexual response

highlight the capacity for these components to interact, producing

thesubjectivestateoffeelingsexuallyaroused.Last, theproductof

these central andperipheral neural events undergoes arbitration, a

decisionaboutwhether sexual arousalwill beexpressedasbehav-

ior, referred to as‘‘sexual desire/sexual behavior.’’

Stimulus Processing

The first stage of sexual response is the pre-attentive detection of

sexual stimuli followedby the implicit-to-explicit processingofatten-

tion to its features. In the past decade, a number of studies have

investigated pre-attentive processing and visual attention to sexual

stimuli,many employinggender specificity paradigms.For sexual

orientation to manifest at this level of stimulus processing, we

would expect preferred or incentivized (associated with reward)

sexual stimuli to evoke greater responses than nonpreferred or

nonincentivized stimuli. Features comprising the preferred sexual

cues would capture attention more quickly, sustain attention for

longer, and do so at both very early (e.g., implicit) and later (e.g.,

explicit) stages of processing of sexual stimuli.

Early/Initial Visual Attention

In general, predictions regarding gender specificity of women’s

early visual attention are not supported for androphilic women,

whereas gender-specific effects are shown for both gynephilic and

androphilicmenandforgynephilicwomen.Werecentlyusedeye

tracking to assess early visual attention to sexually preferred and

nonpreferred cues, operationalized as time tofirst fixation, in a

sample of androphilicwomen and gynephilicmen (Dawson&

Chivers, 2016); results supported predictions from the IPM

regardinggenderedprocessingofsexualstimuli inmenandwomen;

men’s initial attention patterns were gender specific, whereas

androphilic women’s responses were nonspecific. These results

replicated Nummenmaa, Hietanan, Santtila, and Hyönä (2012)

who showed gender-nonspecificfirst visual fixations among

androphilic women to nude and clothed female and male

stimuli. Dawson, Fretz, and Chivers (2016) further exam-

inedvisual attentionphenomenaamongwomen, demonstrating

gender-specific latency tofirst fixations amongambiphilic (sexu-

ally attracted to both women and men) and gynephilic women,

and replicating nonspecific initial visual attention among andro-

philic women.

TheDawsonandChivers(2016)andDawsonetal.(2016)stud-

ieswerecoupledwitha taskdemand toevaluate thehedonicvalue

of the stimuli by rating one’s sexual attraction to the presented

images. The task demand could bias results by influencing the

manner in which stimuli are scrutinized. In a free-viewing task,

Bradley, Costa, and Lang (2015) presented (presumably) hetero-

sexual women and men (sexual orientation of neither group was

specified)with images of nude females ormales alongside a neu-

tral stimulus; visual attention was assessed via eye tracking

throughout a 3-s interval. During the first 1000ms (which would

capturebothearlyand latervisual attention),womenshowedgen-

der-nonspecific visual fixations on sexual versus neutral stimuli,

whereasmenshowedagender-specificpattern,similar toDawson

and Chivers (2016).

Functional neuroimaging of cortical responses during very

early stages of stimulus processing of visual sexual cues produces

similar results.Assessedusingelectroencephalography (EEG)

measuring event-related potentials (ERP; specifically, occipi-

totemporalN170amplitude) to imagesof (headless)nudefemales

and males, exclusively androphilic women showed a gender-non-

specific pattern, with significant ERP to both female and male

stimuli (Hietanen & Nummenmaa, 2011). This same research

team(Alho, Salminen, Sams,Hietanen&Nummenmaa, 2015)

also examined early cortical processing of sexual cues using

EEG and magnetoencephalography (MEG), producing data
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that could speak to the affective-motivational salience of

preferred and nonpreferred sexual stimuli. In a small sample of

androphilic women, N170 amplitude was greater to female than

male stimuli, and no stimulus effects were observed for MEG-

dependent variables.

Implicit Cognitive Processing

Implicitcognitiveprocessesshowmixed,perhapstask-dependent,

resultswith respect to gender-specific patterns of response.Using

an implicit association task, Snowden andGray (2013) found that

associations between evaluations as sexually attractive/unattrac-

tive and pictures of female andmale clothed targetswere gender-

nonspecific for self-identified heterosexual women and gender

specific for self-identified lesbianwomen.Conversely, Jiang,

Costello, Fang, Huang, andHe (2006) showed gender-specific

effects using an attentional paradigm whereby subliminal pre-

sentation of sexual stimuli depicting nudewomen ormenwould,

hypothetically,biasattentionandimprovetaskperformancewhen

task itemswere presented on the same side as the preferred stim-

ulus. Androphilic women showed better task performance when

items were presented on the same side as male images, whereas

predominantly gynephilic women were less discriminating, an

atypical result that has not yet been replicated. Conversely, both

female and male subliminal images of genitals augmented pre-

dominantly andexclusively androphilicwomen’sgenital response

to a supraliminally presented target image depicting an opposite-

sex couple engaged in sex acts in Ponseti and Bosinski (2009).

Later/Controlled Visual Attention

Ineye trackingstudies, later,controlledvisualattentionisassessed

by measuring the proportion of time spent looking at stimuli,

usuallywithin regions of interest.When focal attention to specific

features within a sexual scene is assessed (instead of total time

spent looking at a picture, as in viewing time), a mix of gender-

specific and gender-nonspecific patterns are found; andro-

philic women spend about the same amount of time looking

at male and female individuals within a stimulus depicting

an opposite-sex couple engaged in sex acts (Lykins,Meana,

& Kambe, 2006; Lykins, Meana, & Strauss, 2008; Rupp &

Wallen, 2009). Self-report measures of visual attention produce

similar results; we found that self-reported attention to sexual

cues was a stronger mediator of gender-specific genital and self-

reported sexual arousal in men than androphilic or gynephilic

women (Huberman, Maracle, & Chivers, 2014). Conversely,

Dawson and Chivers (2016) reported gender-specific patterns of

controlled visual attention to stimuli depicting nude women and

men among androphilic women, operationalized as total fixation

duration on these gendered visual targets. Others have reported

gender-nonspecific controlled visual attention (total dwell times)

amongandrophilicwomenusingeye tracking tonudeandclothed

female and male stimuli (Nummenmaa et al., 2012). Similar to

other studies such as Imhoff et al. (2010), however,Nummenmaa

et al. also found gender-specific viewing times for face stimuli.

The Bradley et al. (2015) study, discussed earlier, found that

women avoided looking at both the female and male sexual

stimuli, with greater proportion of visual fixations on the neu-

tral stimuli. Looking timeswere related to sexual affect in that

study; self-reported sexualdisgustwasnegativelycorrelatedwith

visual fixations on sexual stimuli, such that higher sexual disgust

was associated with shorter viewing times, and this effect was

only observed for women.

Explicit Cognitive Processing

Total time spent viewing a sexual stimulus (not just to focal

regionsof interest, as ineye-trackingstudies) is anothermeasure

ofexplicit cognitiveprocessingof sexual stimuli.Gender-speci-

fic patterns for explicit cognitive processing measures, like view-

ingtime,aremorevariableandtendtoshowgenderspecificity,par-

ticularly for gynephilic women, albeit less robustly than typically

reported for men. Androphilic women have shown both gender-

nonspecificviewingtimesforsexualstimuli(Dawson,Suschinsky,

&Lalumière, 2012;Ebsworth&Lalumière, 2012; Israel&Strass-

berg, 2009; Lippa, 2013; Lippa, Patterson, & Marelich, 2010;

Rieger et al., 2015), or small effect gender-specific responses (e.g.,

Imhoff et al., 2010; Quinsey, Ketsetzis, Earls, &Karamanoukian,

1996), whereas gynephilic womenmore clearly show gender-

specific viewing times (Ebsworth & Lalumière, 2012; Lippa,

2012; Rieger et al., 2015; Rullo, Strassberg, & Israel, 2010).

Ambiphilic women show significantly less gender-specific pat-

tern of viewing time than androphilic (Ebsworth & Lalumiere,

2012) and gynephilic women (Ebsworth & Lalumiere, 2012;

Rullo,Strassberg,&Miner,2014). In their investigationofmech-

anisms underlying viewing time effects, Imhoff et al. described a

heuristic for prolonged response latencies to sexually attractive

targetswherebystimuliareevaluatedforrelevantgender,age,and

attractiveness cues.Women’s viewing timeswere examined in a

number of these studies, andcuriously, gender-nonspecificview-

ing times were shown for both standard and restricted viewing

times, but age preferences were detected; for women, age speci-

ficitywas found (as greater response to adult versus child/adoles-

cent stimuli) but gender nonspecificity effect remained. In a

speeded task where women evaluated whether the image repre-

sented a potential sexual partner, androphilic women’s response

latencies were greatest for male sexual stimuli, with effect sizes

ranging frommedium to large.This gender-specific effect demon-

strates how task demands can influence outcomes in viewing time

experiments; Imhoff et al. thus proposed that response times in the

speeded taskmightmore accurately reflect sexual attractions. In a

fourthexperimentdisplayingwomen’sandmen’s faces, cleargen-

der specificitywasshowninwomen’sviewing times, aneffect that

was replicated in another study using a behavioralmeasure (a but-

ton-press task) to assess motivations to look at gendered facial

stimuli (Hahn, Fisher, DeBruine, & Jones, 2015). These effects
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underscore how stimulus content (e.g., showing bodies with pri-

mary and secondary sexual characteristics versus faces only) and

task demand effects can have a substantial influence on women’s

sexualresponse,aconsistentpatternthatwillbediscussedingreater

detail later in this review.

Othercognitiveparadigmsrevealsimilarpatterns.Explicitpro-

cessing of preferred and nonpreferred sexual stimuli also shows

evidence of nonspecific cognitive interference effects in andro-

philic women. Schimmack and Derryberry (2005) showed that

supraliminally presented same-gender sexual stimuli produced

similar cognitive interference as opposite-gender stimuli in andro-

philicwomen, resulting in longer response timesformathproblems

andalinejudgmenttask.Gender-nonspecificcognitiveinterference

effects havealsobeenobservedusing choice reaction time (Wright

& Adams, 1999). In this decision-making task, participants are

required to locate a dot as quickly as possible; delays observed

when dot placement corresponds with a preferred stimulus are

thought to reflect attentional engagement and elaborative pro-

cessing of the preferred sexual stimulus.

In summary, the data examining early visual attention and

implicit processing of sexual cues generally shows gender-non-

specificeffects forandrophilicwomenandgender-specificeffects

for gynephilicwomen. The data on later visual attention and

explicit processing of sexual cues are more variable in terms of

gender nonspecificity among androphilic women; however, the

few studies available generally report gender specificity for

gynephilic women. Referring back to the IMM and IPM, gender

featuresassociatedwithpreferredsexualcuesdonotdifferentially

capture and sustain androphilic women’s early visual attention,

nor show consistently biased implicit and explicit cognitive pro-

cessing; later stimulus processing is more gender specific. For

gynephilic women, effects are more aligned with predictions

regarding thedifferentialpotencyof incentivizedsexual stimuli in

stimulus processing.

Affective Processing

FromtheIMMandIPM,wecouldpredict thataffectiveevaluation

ofsexualstimulioccursrelativelyautomatically,withpreferred

stimuli matching with incentivized representations in memory,

activating positive affective responses, resulting in more positive

appraisals than for nonpreferred sexual stimuli; presumably, neg-

ative appraisals such as disgust or anxiety would curtail further

responding tononpreferredsexualstimuli,possiblyviaattentional

disengagement (Barlow, 1986). The data comparing affective

responses to preferred and nonpreferred sexual stimuli are some-

whatscantandmostlybasedonself-reportedaffect.Petersonetal.

(2010) reported that self-identified heterosexual women’s self-

reported positive and negative affective responses to sexual stim-

uli (heterosexual and lesbian couples engaged in cunnilingus)

were nonspecific; only self-identified lesbian women reported

greater threatenedaffect in response to heterosexual cunnilingus

stimuliacrossbothstudies. Inasecondstudy,usingadifferentset

of visual stimuli (films of heterosexual and lesbian couples

engaged in penetrative sex, defined as vaginal-penile sex, and

vaginalpenetrationwithadildo,respectively),preference-specific

patterns emerged for positive affect in both heterosexual and les-

bianwomen, and lesbianwomen reported greater anger and tense

affect in response to heterosexual penetrative sex. Chivers and

Timmers (2012) examined predominantly and exclusively andro-

philic women’s affective responses to audio narratives describing

sexual interactions with females and males. Although women

reportedmoredisgustafter femalenarratives,andgreater interest,

happiness, and relaxation after hearingmale narratives,women’s

patterns of affective responsewere generallymore gender-speci-

fic than their genital and subjective sexual responses. Self-reported

positiveandnegativeaffectiveresponsesthereforeshowsignificant

variabilityamongwomen,butaregenerallyinthedirectionofmore

gender-specific patterns.

Genital and Subjective Sexual Arousal Responses

According to the IMM and IPM, sexual arousal responses, par-

ticularly genital responses, are activated in parallel with implicit

and explicit cognitive and affective processing of sexual stimuli.

Feedback frommidbrain activation (e.g., hypothalamic and insu-

lar structures) and peripheral genital processes reenters the cog-

nitive/affective processing loop, influencing further appraisals of

sexual stimuli and self-reported sexual arousal. If one were look-

ing for themost objective andunbiasedmeans of assessingneural

processes associatedwith categories of preferred sexual stimuli, it

would make the most sense to focus on very early attention and

processing events: Genital responses, in general, are slower pro-

cesses thatmaybemore influencedbycognitive events.Nonethe-

less, it was gendered variation in the specificity of genital sexual

response that initiated research into the specificity of sexual

response more generally.

The very first study published on the specificity of women’s

genital and subjective sexual responses examined this question

within the frame of an alcohol expectancy study (Wilson &

Lawson, 1978). Both heterosexual and lesbian couple films

evoked significant increases in genital response for both pre-

dominantly and exclusively androphilic women; responses from

the two groups were not compared. Subjective sexual responses

were correlated with genital response but were not analyzed by

stimulus category. This was soon followed by a pair of studies

examining the gender specificity of sexual response published

by Wincze and colleagues in the early 1980s. Steinman et al.

(1981)comparedself-identifiedheterosexualwomen’s (predomi-

nantly/exclusivelyandrophilic,basedonKinseyscores)andmen’s

sexual response patterns to films of heterosexual, lesbian, and gay

couples, as well as a group sex film depicting multiple men and

women.Women’s genital responseswere greatest to heterosexual

and group sex films than to other conditions, with no significant

response (i.e., compared to responses to a sexually neutral film) to

the lesbian or gay sex films reported in text, although substantial
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genital responses to these stimulus categories can be seen in visual

depictions of the data.Women’s subjective arousal was nonspeci-

fic, with women reporting similar responses to heterosexual and

lesbian films.

Wincze and Qualls (1984) reported on the companion study

examiningsexualresponsesinself-identifiedlesbianandgaymen,

andfoundlesbianwomen(predominantly/exclusivelygynephilic,

based on Kinsey scores) showed greatest genital response to les-

bian and group sex films, with significant increase in genital

response to other categories (heterosexual and gay sex) versus

neutral;women’ssubjectiveresponsewasnotsignificantlygender

specific. TheWincze et al. group concluded that sexual response

was gender specific for both women and men, despite reporting

somewhat gender-nonspecific patterns for women. Data from

Laan’sresearchgroup(Laanetal.,1995)contributedtothisequiv-

ocal picture in the 1990s, showinggender-nonspecificgenital and

subjectivesexualresponsesamongself-identifiedlesbianandhetero-

sexual women to films of lesbian and heterosexual oral and pene-

trative sex. In an ingeniousmanipulation, this groupalso amplified

genital responding to these stimuli through the addition of hands-

free genital vibration, and the same pattern emerged.

Ourfirst setof studies followingupon these resultsusedvideos

depicting lesbian, heterosexual, and gay couples engaging in oral

and penetrative sex acts. The rationale for this was entirely prac-

ticalatfirst;wewereconcernedaboutpotentialflooreffects insex-

ual response, and therefore we selected the most potent form of

sexual stimulus—audiovisual depictions of sexual activity—to

provoke femalegenital response (Heiman,1980).Thestudies that

focused onwomen’s sexual response showedgender-nonspecific

sexualresponseamongpredominantlyandrophilicandgynephilic

women (Chivers et al., 2004; Chivers&Bailey, 2005).We repli-

cated gender-nonspecific genital responding among predomi-

nantly and exclusively androphilicwomenusing a different set of

audiovisual stimuli (Suschinsky,Lalumière,&Chivers, 2009). In

an important extension, we also found that genital responses to

preferredandnonpreferredsexual stimuliweredistinct fromother

emotionalstates thatmightactivatesignificantautonomicactivity,

such as exhilaration or happiness (Suschinsky et al., 2009).

Chivers, Seto, and Blanchard (2007) tested the hypothesis

that,perhaps,nonspecificgenital responsewasrelatedtotheinten-

sity of sexual stimuli; we reasoned that nonspecific response

might represent a ceiling effect inwomen’s genital responses

obtainedwithin the 2-minvideos.By reducing the intensity of the

sexual stimuli fromcouplesengaging insexacts to solitarypeople

masturbating, andby including solitary imagesofnudemales and

females exercising and not engaged in any sexual activity, we

couldobtainaclearerpictureofgenitalandsubjectiveresponsesto

gender cues. By reducing the intensity of sexual activity, we

revealed that gynephilicwomen did have gender-specific genital

and subjective sexual responses: Androphilic women continued

to be a mystery, showing gender-nonspecific responses in both

genitalandsubjectivearousal, regardlessof the intensityofsexual

activity depicted. We have since accrued more data using the

2007 paradigm, facilitating a more nuanced examination of

within-gendervariation inwomen’ssexual responseasa function

of sexual attractions (seeChivers, Bouchard,&Timmers, 2015).

Replicated in two studies, we showed that only exclusively

androphilic women show gender-nonspecific genital responses,

whereas women reporting any degree of gynephilia, including

women who are predominantly androphilic or ambiphilic (sexu-

ally attracted to both women and men; Bouchard, Timmers, &

Chivers, 2015; Timmers, Bouchard, & Chivers, 2015), have

greater genital responses to female sexual stimuli, in both audio-

visual and narrative forms. With these results, the puzzle of

women’s gender-nonspecific sexual response gets even more

fascinating, revealingnumerouscluesas tohowsexual stimuli are

processed, incentivized, and result in genital responding.

Stimulus Modality and Content Effects on Specificity of Sexual

Response

The influence of stimulus modality and content has become an

important wrinkle in themeasurement ofwomen’s gender-speci-

fic sexual response, given the multitude of positive or negative

associations that can bemade with erotica. The bulk of commer-

cially available films are produced for amale audience (seeLaan,

Everaerd,vanBellen,&Hanewald,1994),includingelementsthat

might evoke negative affect, encourage attentional disengage-

ment, or lead women to feel‘‘turned off.’’Although women do

showgreater genital and subjective sexual response to visual ver-

sus narrative sexual stimuli (Heiman, 1980), using narrative stim-

ulimightrevealspecificity that isobscuredbymorepotentstimuli,

similar totheChiversetal. (2007)study.Also,addressingtheissue

ofwomen’s gender-specific sexual response usingnarrative stim-

uli allows for a degree of stimulus control that we could never

achieveusingcommerciallyavailablefilms.Despitetheseattempts

to create the perfect conditions for gender specificity to emerge in

androphilic women’s genital responses, it did not (Chivers &

Timmers,2012); thesewomenshowedgender-nonspecificrespond-

ing tonarrativesdescribingsexwithwomenandmenthatvaried

by relationship context (describing sexwith long-termpartners,

strangers, and close friends). To our surprise, relationship con-

text was more relevant to women’s genital response than were

gender cues (discussed in more detail in the next section).

Cycle Phase Effects on Gender-Specific Sexual Response

Alingeringconcern regardingpatternsofnonspecific sexual

response among women is the frequent confound of hormones,

such as oral contraceptives and relatedmedications used for non-

contraceptive reasons, andendogenoushormonal variations asso-

ciated with menstrual cycle phase and fertility. Given the large

body of literature documenting shifts inwomen’s sexual interests

asafunctionofcyclephase,specificallytheovulatoryshifthypoth-

esis (seeGildersleeve,Haselton,&Fales,2014), itwas reasonable

to predict that similar effects might manifest in women’s genital
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response. But, like many a beautiful hypothesis slain by data, we

did not find cycle-related effects on the gender specificity of

women’s genital or self-reported responses to the stimulus set

used in the Chivers et al. (2007) study (Bossio, Suschinsky,

Puts,&Chivers, 2014).Along similar lines,Dawsonetal. (2012)

foundgender-nonspecificviewingtimesforandrophilicwomenin

both high- and low-fertility phases of the menstrual cycle.

In another analysis of the Bossio et al. (2014) data, seeking to

testarelatedhypothesisregardingcyclephaseeffectsonarousal to

conceptiveversusnonconceptivesexacts,anintriguingeffectwas

revealed (Suschinsky, Bossio, & Chivers, 2014) related to the

cycle phase in which women first participated in the two-ses-

sionstudy.Androphilicwomenwhowere inthe fertilephaseof

their cyclewhen they first viewed the stimulus set showed sig-

nificantly greater genital response to heterosexual penetrative

versus oral sex, whereas womenwho began the study in the non-

fertile, luteal, phase, did not.No interaction effectswere observed

depictions of gay and lesbian oral versus penetrative sex acts, and

no cycle phase or order effects were found for subjective arousal

(which was mostly gender-specific). Similar cycle phase by test-

ingordereffectshavealsobeenobservedintwootherstudiesusing

different dependent variables (labial temperature: Slob, Ernste,&

van der Werff ten Bosch, 1991; viewing time: Wallen & Rupp,

2010), with greater response to sexual stimuli first viewed during

the fertile phase. Collectively, these data suggest that any cycle

phase-related influenceson the specificity of sexual responsemay

not be associated with incentivized gender features but incen-

tivized sex acts.

Method of Assessing Women’s Genital Response

Afinal concern regarding the validity of gender-nonspecific gen-

ital responding among women is the means by which genital

measurements are obtained.Until very recently, all studies exam-

ining specificity of women’s genital responses have used vaginal

photoplethysmography. Some researchers have questioned the

validity of this ubiquitous device,with themain concern focusing

on theweaker correlationsbetween subjectivemeasuresof sexual

response and theVPP (Kukkonen, 2014). Instead, external and

temperature-based measures are advocated as more valid mea-

sures ofwomen’s sexual response, basedon studies showing

higher sexual concordance (subjective/genital agreement) using

these measures. In our 2010 meta-analysis of the sexual

psychophysiology literature (Chivers, Seto, Lalumière, Laan, &

Grimbos, 2010),wealso reported that thermalmeasuresof sexual

response (n=97, k=6 studies) yielded higher sexual concor-

dance (r= .55, 95%CI .28–.82) than VPP (r= .33, 95%CI .26–

.40, n=1170, k=56 studies), on average. In that meta-analysis,

however,wealsoreportedthatresearchdesignsemployinggreater

variation in stimulus content andmodality, therebyproducing

more variability in genital and subjective sexual responses, also

producedVPPsexual concordance correlations in the same range

typically obtained for temperature-based measures (average

r= .49, 95% CI .35 to .63, n=208, k=4 studies). It is therefore

unlikely that the device used to assess genital response is a prob-

lem. Instead, it is more likely that the concerns about construct

validity might relate to the way VPP sexual concordance is

assessed, typically usingone stimulus (usually afilmdepicting

heterosexual sex), resulting in a research design that does not

allow for much variation in sexual response.

Fully addressing debates regarding best methodological

approaches to studying women’s sexual response is beyond the

scopeof this article.Nonspecificgenital responseamongpredom-

inantly and exclusively androphilic women to films of solitary

women and men masturbating has been reported using thermal

imaging(Huberman&Chivers,2015).Also,gender-specificgen-

ital response, assessed using VPP measurement of neovaginal

vasocongestion, has also been shown among transgenderwomen

(Chivers et al., 2004). Coupled with the accumulating literature

showing gender-nonspecific activation of the sexual response

system in androphilic women at multiple levels of stimulus pro-

cessingand responsebeyond thegenitals, it is unlikely thatgender

nonspecificity effects in genital response are an artifact of how

genital response is measured.

Activation of the Autonomic Nervous System

Extragenital autonomic nervous system activation is thought to

occur in parallel with stimulus processing and genital response.

Differential activation of the autonomic nervous system by pre-

ferred and nonpreferred sexual stimuli can be detected by assess-

ing pupil dilation. Rieger and Savin-Williams (2012) and Rieger

et al. (2015) have shown that androphilic women have a gender-

nonspecific pattern of pupil dilation, versus themore gender-

specific patterns observed for gynephilicwomen or formen.

Notably,Riegeretal.alsoshowedthatgenital responses tofemale

sexual stimuli, assessed via VPP, were significantly associated

withpupildilation to female stimuli, and thiseffectwasmore pro-

nounced for gynephilic women. Observing fMRI responses

to still picturesofnudewomenandmenandpicturesof same-and

opposite-sex couples having sex, Sylva et al. (2013) reported

greaterlimbicresponsetononpreferredstimuliinallwomencom-

pared to men, despite mostly nonspecific activation to still pic-

turesofnudefemalesandmales,andpicturesofsame-sexcouples

in other brain areas.

Reward Assessment

Reward assessment refers to the evaluation of the potential hedo-

nic value associated with a sexual stimulus; this evaluation is,

according to the IMM, dependent on learning.Operationalizing a

behavioralmeasureofrewardassessmentofsexualstimuli ischal-

lengingwhenobviouscandidateslikevisualattentionforpreferred

and nonpreferred categories produces results that run counter to

expectations,particularly forandrophilicwomen.Anidealbehav-

ioral measure would be robust to nonspecificity effects and
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demonstrate response differentiation for preferred and nonpre-

ferred stimuli. The attractiveness of sexual stimuli could be one

candidate feature, such that physical features associated with

reproductivefitnessmight evokegreater sexual response.Reward

associatedwith features like attractivenessmaybemore salient to

women’ssexual responsethangender, therebyexplaininggender-

nonspecific responses, at least among androphilic women. For

example, phenotypic features associated with genetic fitness and

fecundity,suchasfacialsymmetry,vocalpitch,andmasculinized/

feminized body shapes (Gangestad&Scheyd, 2005), are rated as

more sexually attractive (Haselton & Gildersleeve, 2011; Puts,

2010), and cues signalling genetic fitness are appraised as more

sexually attractive at times of high fertility (Gildersleeve et al.,

2014). In thecaseofspecificityofsexual responseamongwomen,

wewouldpredict greater response toattractive targetsof their pre-

ferred gender.

Again, thiswas not the case for androphilicwomen;Richard

Lippa reported that heterosexual women have similar patterns

ofviewing time toboth female andmalemodels, despite report-

inggreater sexual attraction tomalemodels (Lippa et al., 2010).

A second study found some specificity in viewing time among

heterosexual and lesbian women (Lippa, 2012). What is con-

sistent across Lippa’s studies is that, for women, viewing time

increased as a function of stimulus attractiveness for both pre-

ferred and non-preferred targets; Lippa interpreted this as ‘‘…
highphotomodel attractivenesswould‘‘energize’’heterosexual

women’s attractions to both sexes’’(Lippa et al., 2010, p. 242).

Another interpretation is that features of sexual attractiveness

maybemorerelevant to (androphilic)women’ssexual response

than gender cues. Curiously, when the reward value of only

faces is examined, with reward value operationalized as behav-

ioral task assessing number of button-presses to reveal the face

stimuli, gender-specific effects emerge and these effects were

more pronounced for physically attractive preferred faces (Hahn

et al., 2015).

Using fMRI to assess activation of brain regions associated

with reward assessment (e.g., orbitofrontal cortex, dorsal lateral

prefrontal cortex) has produced results congruent with predic-

tions from the IMM regarding greater activation by preferred

versusnonpreferredsexualstimuli.Usingimagesofattractivenude

women andmen, Sylva et al. (2013) showed that androphilic and

gynephilicwomenhadmoregender-specificresponse in thedorsal

striatum and dorsal anterior cingulate, brain areas associated with

rewardandcognitivecontrol, respectively.Thisactivationwasnot,

however, of the same magnitude as observed for gynephilic men;

‘‘women showed a stronger limbic response than men to nonpre-

ferred-sexstimuli (relative to restingbaseline).Thisoccurred in the

left amygdala (and extended amygdala), hippocampus, thalamus,

and leftmidbrain.This suggests that theobserved sexdifference in

category specificity may be partly due to women experiencing a

strongermotivational reaction thanmen to nonpreferred-sex stimuli

(relative to restingbaseline)’’(Sylva et al., 2013, p. 681). Similarly,

using still images of torsos and sexually aroused genitals, Ponseti

et al. (2006)obtainedgender-specificpatternsofventral striatum,

centromedial thalamic, andbilateral ventral premotor cortexacti-

vation in androphilic and gynephilic women. The authors inter-

pretedthesefindingstosuggestgender-specificactivationinbrain

areasassociatedwith rewardsalienceandmotor interactionswith

incentivizedsexualstimuli, andanticipationofsexual reward(ven-

tralstriatum).Thesetwostudiesrepresentsomeofthestrongestevi-

denceforusing theIMMforunderstandingwomen’ssexualattrac-

tions.

Sexual Desire/Behavior

According to the IMM, the sum activation of the multiple com-

ponents of the sexual response system contributes to the experi-

ence of sexual desire, leading to a subjective state of wanting or

cravingsexualgratification,and,dependingoncircumstancesand

context, engagement inovert sexual behavior.Givengender-non-

specific activation of sexual response among androphilicwomen,

we wondered whether sexual desire could also be activated by

bothpreferredandnonpreferredsexualstimuli.Responsivesexual

desire refers to sexual motivation arising from the experience of

sexual arousal. Another term for responsive sexual desire is state

sexual desire (Dawson&Chivers, 2014a), distinguishing it from

trait sexual desire, amore stable personality like construct that

characterizes an individual’s sexual motivation. State sexual

desire refers to the situation-specific sexual motivation activated

by processing sexual cues. Gender differences in trait desire have

beenwidelyreported,whereasanemergingliteraturesuggeststhat

state sexual desire may be similar in magnitude for women and

men (see Dawson & Chivers, 2014a). For example, Goldey and

van Anders (2011) found no significant gender differences in the

magnitude of self-reported solitary or partnered sexual desire in

response to three modalities of preferred sexual stimuli (i.e.,

imagined sexual situation, sexual story, and sexual fantasy).

We examined this phenomenon of responsive sexual desire

among gynephilic and androphilic women and men to preferred

and nonpreferred sexual stimuli (Dawson&Chivers, 2014a).

Thesedatacame from the larger studyexamininggender and sex-

ual orientation effects on sexual responses to exercise, masturba-

tion,andcoupledsexstimuli(Chiversetal.,2007).Gynephilicand

androphilic women andmen reported the strength of their sexual

desire by responding to items asking about desire to masturbate

(solitary desire) and desire to engage in sexwith a partner (dyadic

desire), both before and after viewing sexual stimuli. Men and

gynephilic women exhibited gender-specific patterns of solitary

and dyadic responsive sexual desire,with effect sizes (Cohen’sd)

greater than .65. Androphilic women’s dyadic desire, however,

showed significantly less gender specificity,with ds ranging from

.41 to .56 formale versus female stimuli, and gender-nonspecific

solitary desire in response tomasturbation (d= .18) and inter-

course stimuli (d= .16). Curiously, solitary desirewas signifi-

cantly greater in response to female than male nude stimuli

(d= .51).Nogenderdifferences in themagnitudeofresponsive
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solitary and dyadic sexual desire were observed, highlight-

ingthatthesepatternsofresponsearenotattributabletolowrespon-

sivedesireamongandrophilicwomencomparedwithmenorgyne-

philic women. In a follow-up study of gynephilic men and andro-

philic women’s responsive desire to narrative sexual stimuli

(Chivers & Timmers, 2012), these gender-nonspecific pat-

terns of responsive desire were replicated for androphilic women

(Dawson & Chivers, 2014b). In the 1970s, Schmidt and his

research team reported similar effects, with heterosexualwomen

reporting gender-nonspecific responsive sexual desire—opera-

tionalizedasengaginginsolitaryand/orpartneredsexualactivityin

the 24h following the laboratory session—in response to viewing

films of women and men engaged in masturbation, whereas men

showed gender-specific responsive desire (Schmidt, Sigusch, &

Schäfer, 1973).

Thedifference in thegenderspecificityofandrophilicwomen’s

responsive solitary and dyadic sexual desire reported by Dawson

and Chivers (2014b) provides an intriguing clue regarding the

nature of women’s responsive sexual desire. Although nonpre-

ferred sexual stimuli can energize the sexual response system and

still evoke desire tomasturbate, the depiction of a preferred sexual

partner—an incentivizedsexual stimulus—resulted ingreater

dyadicdesireandamoredifferential responsein termsofdesiring

sexual contact with a partner.

Specificity of Sexual Response to Other Categories
of Sexual Cues

By now, it should be clear that sexual response is not directly

related to androphilic women’s sexual orientation to gender,

whereas sexual response among gynephilic women is more gen-

der-specific; the fewstudies of ambiphilicwomen suggest greater

response to female sexual stimuli but results need to be indepen-

dently replicated. One possible interpretation of these data is to

suggest that women, specifically women who are exclusively

androphilic, do not have a‘‘sexual orientation,’’meaning that sex-

ualstimulidepictingpreferredgenderpartnersdonotdifferentially

activateanddirect thesexual responsesystem(Bailey,2009).This

reviewmakes clear that these effects are evident atmultiple levels

of sexual response beyond direct assessments of genital and sub-

jective sexual arousal, the one notable exception being gender-

specific activation of brain areas associated with sexual reward

(Ponseti et al., 2006; Sylva et al., 2013). As tempting as this con-

clusion might be for some, there are additional data to consider

showing that androphilic women’s sexual response does vary

meaningfully with sexual activity and with relationship context,

albeit not in entirely expected ways.

Ifwe expand the definition sexual orientation to encompass

sexual activity preferences (Chivers, 2016), the alignment of

androphilicwomen’s directed sexual interest and sexual response

begins to look more conventional, though data are scarce and, at

this point, basedonly onone study conductedbymy laboratory in

collaboration with Seto (Chivers, Roy, Grimbos, Cantor, & Seto,

2014; see also Seto, 2016, for a discussion of multi-dimensional

sexual orientations). In this examination of effects of gender and

sexual activity cueson sexual response,we found that exclusively

andpredominantly androphilicwomenwithno sexual interest in

masochism showed significantly greater genital response,

and reported greatest sexual response, to conventional sex acts

versus puremasochism, and to conventional sex versusmasochis-

ticsexacts.Puremasochismstimulidescribedonlydominance,sub-

mission,andpain,withoutanysexualcues, andmasochistic sexacts

describedmasochismalongwithoral sex, therebyallowingus to

test hypotheses about activation of sexual response by conven-

tional sex acts, like oral-genital stimulation, and less conven-

tional sexual acts, like being spankedwithout direct genital con-

tact. Women’s pattern of response was remarkably similar to

what was also observed among men with conventional sexual

interests. Both women and men reporting sexual interest in

masochism, however, showed little differentiation between

conventional andmasochismnarratives inboth their genital and

self-reported sexual responses. In the study with women, we

varied thegenderof thepersondescribed in thesexualnarratives

to examine gender specificity and, remarkably, gender cues

mattered little to either group of women with regard to genital

responses.

Looking more closely at these findings, one feature of the

responsepatternwas intriguing;womenwithconventional sexual

interests did show some genital response to the pure masochism

andmasochismwith sexnarratives.Using an IPMapproach,

we could conceptualize masochism as part of a sexual memory

networkthathasthecapacitytoevokesomegenitalresponsewhen

activated by processing even aschematic information, like spank-

ing. These cues may not match with previously incentivized sex

acts or erotic fantasies, butmight correspond towidelypublicized

information about mild sexual masochism associated with eroti-

cism; for example, many women who did not have any strong

interest in sexualmasochismreadandenjoyed50ShadesofGrey,

with two-thirds finding the content sexually arousing in one study

(Deller & Smith, 2013).

In further exploration of stimulus factors associatedwith

women’s sexual response, we designed a study that varied the

relationship context within which sex acts with women and men

were described. The original intent of this study was to examine

gender specificityof sexual responseevokedbya lesspotent stim-

ulusmodality. To our surprise,we observed no gender specificity

amongandrophilicwomen(butseeChiversetal.,2015forgender-

specific responding to these stimuli among gynephilic women,

and Bouchard, Timmers, and Chivers (2015) for responses of

ambiphilic women), but we did find a relationship context effect

that rancounter topredictions;womenshowedsignificantly lower

genital response to the close friend stories than to long-term rela-

tionships or to strangers, while their subjective responses showed

norelationshipcontexteffects.Whenthispatternofgenitalresponse

to relationshipcontext emerged inourToronto sample, Iwas
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skepticalandcollectedasecondsampleatQueen’sUniversity that

replicated the pattern (Chivers & Timmers, 2012).

Byadministering the revisedsociosexuality inventory (SOI-R;

Penke&Asendorpf, 2008) to theQueen’sUniversity sample, we

couldexaminesexual response in relation toanotherdimensionof

sexual interests, propensity to engage in sex as a function of rela-

tionship commitment, or sociosexual orientation (Timmers &

Chivers,2012). Individualshigh insociosexuality,orwhohavean

unrestricted sociosexual orientation, are more likely to engage in

casual sex, have one-time sexual encounters, and are more com-

fortable engaging in sexwithout love, commitment, or closeness.

Individuals low in sociosexuality, or who have a restricted socio-

sexual orientation, prefer greater commitment and emotional

closenessbeforehavingsexwithromanticpartners.Usingself-

reported and genital responses to the described relationship

contexts, we computed indices of partner familiarity and rela-

tionship commitment and correlated these with factors on the

SOI-R. The behavioral factor of the SOI-R, a subscale score of

engagement in casual sex behavior, was significantly correlated

with two indices of the effects of relationship context on sexual

response.Thefirstwaspartnerfamiliarity, that is,sexual responses

to known (friend, long-term romantic partner) versus unknown

(stranger) narratives; women’s genital responses on the partner

familiaritywerecorrelated, r(24)= .50,with thebehavioral factor

of theSOI-R.The second contextwas a relationship commitment

index, contrasting sexual responses to committed (long-termpart-

ner) versus uncommitted (friend, stranger); this index was also

correlated with SOI-R behavior subscale at r(24)= .44. Of note,

these effects were seen only for the male sexual narratives; rela-

tionshipswith female sexual stimuli andwith self-reported sexual

responsedidnotreveal thispattern. Inthisregard,wemaybeobserv-

inghowthecontextual elementsof these sexual stimuli interactwith

gender cues to influence physiological sexual response.

The vast majority of sexual psychophysiology studies have

examined sexual responses to dyadic sexual stimuli, typically

depictingaheterosexual couple.Depictionsofgroupsexas sex-

ual stimuli are, by constrast, rare in recent years, although they

weremore frequently used in the 1970s and 1980s. In a handful

of studies (Steinmanet al., 1981;Wincze,Hoon,&Hoon,1977;

Wincze & Qualls, 1984), group sex stimuli were included in

broader stimulus sets, butwithout any specific hypothesis guid-

ing their inclusiondescribed in thesepublications.Theeffectsof

groupsexongenital responsewerefairlyconsistent;womenand

men tended to showasmuchgenital response togroup sex stim-

uli as to their preferred stimulus.Subjective responsepatterns to

group sex were more variable, but generally showed greatest

arousal topreferred stimuli and little tono response togroup sex

stimuli. From these studies, group sex stimuli do consistently

evoke highest or equivalent levels of genital response, and this

response is consistently discordant with subjective arousal. If

this is a reliable effect, it would be interesting to knowwhether

people with sexual activity preferences for group sex show

greater response to these stimuli than to typical dyadic hetero-

sexual films (Frank, 2013).

Another category of sexual cue that has yet to be explored in

women is age preferences. The chronophilias (seeSeto, 2016) are

a relativelywell-studiedphenomenon inmen,withdata serving to

inform clinical assessment and treatment of sexual offenders

against minors, in particular men with atypical age preferences,

such as pedophilia. The number of women self-describing as

pedophilic, that is sexuallyattracted tosexually immature individ-

uals, or who have been charged and convicted of sexual offenses

against a minor is small (approximately 5%; Knack, Murphy,

Ranger, Meston, & Federoff, 2015), and therefore little attention

has been paid to the assessment of age preferences in women’s

sexual responseresearch.Theonlypublishedarticle isacasereport

of a self-described pedophilic woman undergoing laboratory

assessmentofgenitalandsubjectivesexual responsetoadultand

child sexual stimuli (Cooper et al., 1990). Her genital responses

did not discriminate between sexual stimuli depicting children or

adults, nor between depictions of coercive and consensual sex.

Asdescribedearlier,Imhoffetal.(2010)reportedthatwomen’s

viewing times were gender nonspecific, but age preferences, for

sexually mature versus immature individuals, were detected;

Ebsworth and Lalumiere (2012) demonstrated similar effects. It

couldbethatstimulusfeaturesrelevanttoage, includingbodysize,

body shape, and the presence of secondary sexual characteristics,

modulate sexual response but are still insensitive to gender fea-

tures. Knack et al. (2015) proposed that age preferences may be

detectible in women’s genital response patterns. Future research

could also explore questions regarding age preferences in nonof-

fender populations of women.

Contextual elementsof sexual stimuli also include thepower

dynamicsdepictedbetweenactors,suchasresponsestoconsensual

versus nonconsensual sex. Multiple studies have shown women

experience significant increases in genital response to visual (Both

et al., 2003; Laan et al., 1995; Suschinsky et al., 2009) or narrative

(Stock, 1983) depictions of sexual coercion. In their study exam-

ining women’s and men’s sexual responses to auditory narratives

varying by consent, violence, and sexual cues, Suschinsky and

Lalumière (2011) reported similar effects;women showed sim-

ilar genital responses to the consensual and nonconsensual sexual

narratives, but reported greater arousal to consensual. Their design

also included a consensual nonsexual violence category, similar to

the Chivers et al. (2014) pure masochism stimuli, although not

explicitly presented in the context of a dominant/submissive rela-

tionship; curiously, women’s genital responses to this category

were significantly greater than to the neutral condition, suggest-

ing a sexual response even though no overt sexual cues were

present. Automatic genital responses to these stimuli are, per-

haps, related to the ubiquity of competent sexual features depicted

in both coercive and consensual sex, such as body or activity cues.

Responding to consensual nonsexual violencemayalso, however,

reflect respondingtodescriptionsofenjoymentandpleasureresult-
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ing from acts of violence, and speaks to the potential for these

contextual cues to evoke genital sexual response.

Collectively, these data suggested that certain contextual ele-

ments of sexual stimuli are competent sexual cues for women’s

sexual response, both subjective and physiologically. We indi-

rectlytestedthishypothesisbyassessingsexualresponsestovisual

stimuli from which we subtracted as much sexual context as

possible,buildinguponPonsetietal. (2006)whoused‘‘coresexual

stimuli’’ in their fMRI study and reported gender-specific brain

activation among androphilic and gynephilic women and men.

Would a gender-specific pattern of response emerge, especially

amongandrophilicwomenwhohad, to this point, demonstrated a

consistent potential for genital and subjective sexual responses to

be partially independent (e.g., Chivers et al., 2010)?

In a straightforward gender specificity design, we exposed

androphilic women to a series of slideshows depicting‘‘prepo-

tentsexualstimuli’’(sexuallyarousedgenitals: erectpenisesand

visibly engorged and lubricated vulvas depicted with women’s

legs spread) and‘‘nonprepotent genitals’’(non-arousedgenitals:

flaccid penises and pubic triangle images that showedwomen’s

vulvas with legs closed) and sexually neutral images depicting

solitary women and men clothed and engaging in nonsexual

activities. To our surprise, androphilic women showed gender-

specific subjective and genital sexual responses, with their

greatest response to the prepotent male stimuli (Spape, Tim-

mers,Yoon, Ponseti,&Chivers, 2014).Along similar lines, the

Nummenmaa research group reported gender specificity for

dwell times on the male versus female pelvic region among

androphilic women (Nummenmaa et al., 2012). In a follow-up

study, we observed gender-specific sexual responses among

gynephilic women, albeit in a very small sample (n=4; Tim-

mers, Hildebrand, & Chivers, 2013). It is likely that gender-

nonspecific responses to depictions of sexual activity trump

gendercues.Wehaveshownthat thegenderspecificityofvisual

attention effects varies by stimulus modality, such that andro-

philic women’s visual attention, assessed as total gaze time, is

gender specific for still images,butgendernonspecific forvideo

stimuli that depict sexual activity (Dawson, Fretz, & Chivers,

2015). Sexual activity cues may, therefore, draw attention to

nonpreferredgender cues, activatinggender-nonspecific sexual

response.

Someinvestigatorshaveproposedthatextractinggender-speci-

ficgenital responses fromheterosexual (but not lesbian)women’s

data can be accomplished using complex spline modeling (see

Pulverman, Hixon,&Meston, 2015). This statisticalmethod, how-

ever, accounted for very little of the variance in specificity of sexual

responseamongexclusivelyandpredominantlyandrophilicwomen.

Uncovering gender-specific sexual responding in cisgender andro-

philic women is, however, potentially as straightforward as sub-

tracting the myriad contextual features in audiovisual and narra-

tive sexual stimuli, such as sexual activity cues, that may also be

associatedwith women’s genital response. These latest studies

suggest thatweareonlynowbeginning tounderstand the features

associated with women’s sexual response: Gender may not be

irrelevant, but sexual responses togender cuesmaybe superseded

by contextual features, depending on individual differences like

sociosexuality, interest in masochism, and degree of gynephilia.

Discussion:Why DoOnly AndrophilicWomen Show

Gender-Nonspecific Sexual Response?

Across most, if not all, stages of sexual response outlined by the

IMMandIPM,androphilicwomenshownonspecificresponses to

gender cues. The question that still remains is, why? Why do

womenwhoreport little tonosexual interest inotherwomen,noor

few previous sex experiences with women, and few sexual fan-

tasies involvingwomen(relative tofrequencyoffantasizingabout

males; seeDawsonetal.,2012)exhibit sexual responses tostimuli

depictingwomen that are, inmany cases, relatively equal towhat

they exhibit to male sexual stimuli? And why are gender speci-

ficity effectsmore variable amonggyne- and ambiphilicwomen?

In what follows, I will critically discuss 10 hypotheses for these

findings.

Hypothesis 1 Erotic plasticity

Thefirsthypothesis is thatwomendemonstrategreater erotic

plasticity thanmen, that is,womenhave a sexuality that ismore

malleable by external influences such as social, cultural, and

other contextual factors (Baumeister, 2000). Greater respon-

sivity to a broader range of sexual stimuli would be one man-

ifestation of erotic plasticity. This is, however, a circular argu-

ment: Androphilic women show gender-nonspecific sexual

response becausewomen generally have greater erotic plasticity,

and women have greater erotic plasticity in part because they

respond to a broader range of sexual stimuli than domen. This

argument fails to explain how or why nonincentivized sexual

cuesmight serve as competent sexual stimuli capable of evok-

ing significant sexual responses in androphilicwomen, but not

to the same degree in gynephilic women or men.

Hypothesis 2 Preparation hypothesis

Thepreparationhypothesis (Suschinsky&Lalumière,2011)

posits thatanysexualstimulus,preferredornot,provokesanauto-

matic genital response that produces vaginal vasocongestion and

genital lubrication as a protectivemechanism (Laan&Everaerd,

1995), reducing pain (Bancroft & Graham, 2011) and/or injury

(Chivers, 2005) during wanted or unwanted vaginal penetration.

Thisexplanationdoesnotaccountforvariationingenitalrespond-

ing, but instead proposes that any sexual stimulus could evoke a

nonspecific vasocongestive response sufficient to produce vagi-

nal transudate. Sawatsky, Dawson, and Lalumière (2016) have

tested this hypothesis and showncategory-specific introital lubri-

cation (greater lubrication to the female–male sexual activity film)

among androphilic women using a set of sexual stimuli similar to

Chiversetal.(2007)intermsofvariationinsexualactivityandactor
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gender.Ofnote, vaginal lubricationelicitedbysexual stimuli other

than the female–male sexual activity filmwas no greater than to a

sexually neutral film.These results highlight the complex relation-

shipsbetweenstimuluscontentandintroitallubricationandsuggest

that a preparation hypothesis explanation for vaginal vasoconges-

tion to nonpreferred stimuli is unsatisfactory.

Hypothesis 3 Sexual objectification of women’s bodies

The third hypothesis is derived from objectification theory

(Fredrickson&Roberts,1997).Fromthisperspective,women’s

bodiesareubiquitouslyeroticizedandsexualized inpopularmedia

and thereforewomenmaybedoing the samewhenviewingsexual

stimuli depictingwomen.Women objectifying and sexualizing

women’s bodies, particularly predominantly or exclusively andro-

philicwomen,couldexpandcognitivenetworksassociatedwith

sexual arousal and response and result in activationof the sexual

responsesystembythesenonpreferred,nonincentivizedstimuli.

We examined self-reported objectification and identification

withactorsinsexualstimuli(whatwecalledobservationalstance)

as predictors of sexual responses to preferred and nonpreferred

gender stimuli among andro- and gynephilic women and men

(Bossio, Spape, Lykins, & Chivers, 2013). For women, obser-

vational stance did not predict genital response, but did predict

self-reported arousal, with participant stance uniquely predicting

self-reported arousal to all sexual stimuli; observer stance uniquely

predicted self-reported arousal for heterosexual oral sex, lesbian

penetrative sex, and gay oral and penetrative sex. Objectification

theory may therefore not explain androphilic women’s gender-

nonspecific genital response, but it might explain some variation

in women’s subjective arousal to gendered sexual stimuli.

It is worth noting, however, that the Bossio et al. (2013) data

were self-reported and observational, not experimental.Asking

women to adopt objectifying versus nonsexual cognitive schemas

when viewing preferred and nonpreferred sexual stimuli may

provide a stronger test of an objectification theory account of

androphilic women’s sexual responses to nonpreferred sexual

stimuli (seeMiddleton,Kuffel,&Heiman[2008]andKuffel&

Heiman [2006] for effects of schemas on genital and sub-

jective sexual response). In a relevant study design, Both, Laan,

and Everaerd (2011) demonstrated that cognitive strategies, adopt-

ingemotion-focusedversusspectator-focusedstance,couldregulate

self-reportedfeelingsofabsorptionandsexualarousal,butnotobjec-

tively assessed attention to sexual stimuli or genital response.

There are two additional predictions related to an objectifica-

tion hypothesis for androphilic women’s sexual response to non-

preferred sexual stimuli. Thefirst is a capacity for observationally

learned sexual associations with nonpreferred stimuli that have

never once been directly paired with sexual reward. Women

could, however, covertly reinforce sexual response to nonpre-

ferredsexualstimuli throughsexual fantasyandmasturbation.For

example,Dawson et al. (2012) reported high prevalence of same-

gender fantasy among heterosexual women, with half of their

androphilicwomen reporting somesame-gender fantasy, albeit at

a significantly lower frequency than opposite-gender fantasy. To

date, however, no study has directly linked experience of same-

gender fantasy or exposure to sexualized media objectifying

women with gender-nonspecific sexual response among andro-

philicwomen.Thesecondpredictionisthatobservationallearning

of sexual objectification for nonpreferred sexual stimuli is unique

to women; gay men are as exposed to sexualized imagery of

women, but they do not demonstrate nonspecific sexual response

patterns.

Hypothesis 4 Identification with sexual pleasure

A fourth hypothesis derived from simulation theory, or theory

of mind, perspectives on social cognition (Gallese & Goldman,

1998; Gallese, Keysers, &Rizzolatti, 2004) is that observation of

sexual activity, whether preferred or not, would activate neural

representationsof sexual response.Fromthisperspective,gender-

nonspecific sexual response reflects a gendered capacity for

women, particularly androphilicwomen, to identifywith the

actors in a sexual stimulus. If they become sexually aroused by a

nonpreferred stimulus, it is not because they are objectifying the

women in the stimulus so much as identifying with her sexual

pleasure (Money&Ehrhardt,1972).Assuch,genital responding

is not associated with the preferredness of the actors per se, but

with identification with the sexual pleasure being depicted.

Evidence for the capacity for nonpreferred stimuli to provoke

mirror neuron activity in the ventral premotor cortex, a brain

region that is key to simulation theory, has not, however, been

reported. Ponseti et al. (2006) reported gender-specific activation

of the ventral premotor cortex in androphilic womenwhen view-

ing stimuli depicting the torsos and sexually aroused genitals of

malesversus females. If these stimuli hadbeendepictionsofother

women (or perhaps simply other people) experiencing sexual

pleasure; however,wemight predict, based on simulation theory,

that androphilic women would experience a sexual response,

regardless of the preferredness of the stimulus.

Hypothesis 5 Fertility-dependent change in specificity of

sexual response

A fifth hypothesis derived from strategic pluralism theory

(Gangestad & Simpson, 2000) proposes that gender-nonspeci-

fic sexual response may reflect reproductive-aged women’s

capacity for sexual receptivity, responsiveness, andarousability

throughout the hormonal cycle (Diamond, 2007). At times of

high fertility, proceptive sexuality might become strategically

oriented toward preferred sexual partner. In terms of sexual

response, thismight be demonstrated by gender-specific sexual

response. Using daily diary assessments of self-reported gen-

dered sexual attractions throughout the menstrual cycle, Dia-

mond andWallen (2011) tested this compelling hypothesis for

gynephilic and ambiphilic women.These women showed the

expected ovulatory peak in same-gender attractions, though

these effects were moderated by degree of fluidity of women’s
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sexual identities over time.Among androphilic women, the

picture was somewhat more complex. Exclusively androphilic

women showed a reduction in desire for sex with men at mid-

cycle (which may relate to fear or anxiety about pregnancy)

whereaspredominantlyandrophilicwomenshowed theexpected

increase in desire for sex with men (Diamond, 2015). As dis-

cussed earlier, however, gender-specific sexual response did not

evidence atmidcycle in one study of androphilicwomen (Bossio

et al., 2014), but greater genital response to reproductively rele-

vant sexual activities did emerge for women first tested in their

fertile phase (Suschinsky et al., 2014). Future research might

investigate fertility-related effects onother components ofwomen’s

sexual response.

Hypothesis6 Magnitudeof sexual response topreferredstim-

uli among androphilic women is, on average, lower than men’s

Asixth hypothesis is that sexual stimuli are capable of attract-

ingattentionandgeneratingsexualresponse,but themagnitudeof

this response in women is relatively lower when compared with

men’s, therefore responses to preferred and nonpreferred stimuli

maynot bedistinguishable.Sylva et al. (2013) proposeda similar

hypothesis,suggestingthat,‘‘Heterosexualwomenmayhaveexpe-

rienced more extraneous mental processes and a relatively lower

degree of attention and arousal in response to their preferred-sex

stimulicomparedwithhomosexualwomen,whichwouldbeconsis-

tent with findings from studies using genital arousal measures

(Chivers et al., 2004, 2007)’’ (p. 682). If lower arousal or inat-

tention to sexual cues leading to lower sexual response explains

gender-nonspecific responding, then amplifying response through

tactile stimulationmight reveal different patterns; however, Peter-

son et al. (2010) found no such effects with a hands-free vibration

devicepairedwithvisual sexual stimuli.Concurrent assessment of

visual attention to sexual stimuli and genital responses could help

determine whether reduced attention to gender cues is related to

gender-nonspecific sexual respondingamongandrophilicwomen.

Even when women and men report equivalent experience of

sexualaffect in response tosexual stimuli (e.g.,Hamann,Herman,

Nolan,&Wallen, 2004), genderedeffects onneural processingof

sexual stimuli persist. Measuring female and male genital

responseusingan identicalmeasure isverydifficult, evenwith the

same technology (e.g., thermography) because male and female

bodies typically have different genitals that behave differently

during sexual response; although we can measure genital vaso-

congestionandresultingtemperaturechanges, thesephysiological

effects occur on different scales (e.g., the temperature differential

during penile vasocongestion is larger than for vulvar vasocon-

gestionbecause thepenis ismoredistal to the torso, seeHuberman

&Chivers, 2015).Assuch,only relativecomparisonsarepossible

unless we can measure identical structures, such as pelvic vaso-

congestion throughanalphotoplethysmography; even so, internal

structures still differ between the sexes. But we must remind

ourselves that nonspecific response patterns are mostly observed

for androphilic women, perhaps only for exclusively androphilic

women, and perhaps only for gendered stimuli. A hypothesis

invokingdistractionor reducedattentioncapture,ormeasurement

differences, leading to lower sexual responseamongwomen,would

therefore also need to explain sexual orientation and stimulus cue

effects.

Hypothesis 7 Early neurohormonal events affect response

specificity in adulthood

The hypotheses discussed to this point tend to overlookwithin-

gender variation in the specificity of sexual response; they do not

explain why androphilic women show gender-nonspecific respon-

ses, butgynephilicandambiphilicwomenmoreoftenshowgender-

specificresponses.Asdiscussedearlier,wehaverecentlyproduced

data suggesting that only exclusively androphilic women have

gender-nonspecificgenital responses(Chiversetal.,2015),andthis

patternhasbeenreplicatedinmeasuresofvisualattention(Dawson

et al., 2016).Neurohormonal hypotheses regardingwomen’s same-

sex attractions (Bailey et al., 2016; Mustanski et al., 2002) sup-

pose that gynephilia amongwomenmaybeassociatedwith atyp-

ical androgen exposure during fetal gestation. Little attention has

beengiventounderstandingtheneurohormonaleventsassociated

with androphilia among women.

Giventhebulkof researchshowinganundifferentiatedpattern

of response to gender cues among androphilic women, a seventh

hypothesis, an extension of the neurohormonal hypothesis for sex-

ualorientation,isthatprenatalandrogenexposureisassociatedwith

differentiationofresponsepatternsinthedirectionofpreferredgen-

der,andlackofandrogenexposureresults innodifferentiation. Ina

fMRI study comparing brain responses of androphilic genetically

femalewomen,gynephilicgeneticallymale,andandrophilicgenetic

maleswith complete androgen insensitivity syndrome (CAIS)who

were assigned a female gender at birth, and identify and live as

women, showed gender-nonspecific brain responses among

genetic femalesandCAISwomen(Hamannetal.,2014).CAIS

women lack functional androgen receptors, and therefor their

prenatal neurohormonal environment is very similar to natal

geneticwomen’s. IndeedCAISwomenshowedlessspecificity

in brain responses than genetic, androphilic females. Hamann

et al. summarized these effects as, ‘‘…converging findings

indicate that women with CAIS have brain responses to sex-

ually arousing stimuli similar to those of control women, with

whom they share female-typical socialization and predomi-

nantly estrogenic postnatal hormonal exposure’’(p. 728). Accord-

ing to the neurohormonal hypothesis, gender-specific sexual

responses, bothgenital andneural, are associatedwith theactionof

prenatal androgens. Genetic males with CAISwho identify as

women show a pattern of sexual response typical of genetic

females who identify as women, and counter to that of genetic

maleswho identify asmen,because theyhadnoprenatal expo-

sure to androgens. Both neurohormonal effects of prenatal andro-

gens, postnatal estrogens (exogenous forCAISwomen), and social-

ization as women, are therefore associatedwith gender-nonspecific

responding amongCAIS and genetic women.
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Hypothesis 8 Gender-specific sexual response reflects

‘‘masculine’’sexual and nonsexual traits in gynephilic women

Rieger, Savin-Williams,Chivers, andBailey (2015) proposed

that nonsexualmasculinity among gynephilicwomenmay relate

togender-specificsexual responseand investigated in twostudies

whether women’s levels ofmasculinity and femininitymediated

or moderated the relationship between sexual orientation, oper-

ationalizedusingsexual identity labels (e.g., straight,mostlystraight,

bisexual leaningstraight,bisexual,bisexual leaninglesbian,mostly

lesbian, lesbian) and sexual response, assessed as vaginal photo-

plethysmography or pupil dilation. Neither mediation nor moder-

ationwasobservedandweconcluded,‘‘Althoughbothstudiescon-

firmed that lesbiansweremoremale-typical in their sexual arousal

andnonsexual characteristics, on average, therewere no indica-

tionsthatthese2patternswereinanywayconnected.Thus,women’s

sexual responses and nonsexual traits might be masculinized by

independent factors’’(p. 1).

Hypothesis 9 Greater variability in sexual rewards among

androphilic women

The contributions of female-typical socialization to the speci-

ficityofsexual responsemaybeamongsomeof themorefruitful

avenues to explore, given that disentangling the effects of early

neurohormonal events from later socializing influences is near

to impossible (inhumans).Thestereotypicalheteronormativemat-

ing script (Jackson, 2006), where men pursue women sexually

andwomen are‘‘gatekeepers’’for sexual activitymay, for exam-

ple,havearole toplay inandrophilicwomen’snonspecificsexual

response.Althoughandrophilicwomenmaybesexuallyattracted

tomen, preferred gender cuesmay not be as strongly linkedwith

prolonged reward-seeking behavior because of the commonly

observed lower frequencyoforgasmduringpartneredsexamong

androphilic women (Coleman, Hoon, & Hoon, 1983; Wade,

Kremer, & Brown, 2005). Seeking and detecting mates based

on distally perceived cues, like gender features, would pair these

cues with reward-seeking behavior, anticipation of rewards, and

consummation of sexual rewards (Ågmo, 1999). Among gyne-

philic women, by dint of a lower base rate of opportunity with

other gynephilic women, finding a mate would entail more sig-

nificanteffort toseek,engage,andeventuallyconsummatesexual

desire; thisprocessmayreinforceandincentivizegendercues ina

waythat isnot typicallyobservedamongandrophilicwomenwho

may bemore constrained by a heteronormativemating script. Vari-

ability in the consistency of reinforcement via orgasm has been

reported for queer versus heterosexual women, with queer women

more consistently prioritizing and experiencing orgasmduring sex-

ualencounterswithotherwomen(Goldey,Posh,Bell,&vanAnders,

2016). More consistent reinforcement of female sexual cues could

therefore shape future sexual responses such that queer women

demonstrate greater sexual response to female than male cues.

Heterosexual women’s less consistent experience of orgasm

would not, by contrast, selectively reinforce male sexual cues,

and the resultwould be a nonspecific patternof sexual response.

Likewise, women who are less likely to follow a heteronorma-

tivemating script and engage inmore proceptive sexual behav-

iors, such as amongwomen higher in sociosexuality,may show

moregender-specific sexual responsepatterns (e.g.,Timmers&

Chivers, 2012).

Hypothesis 10 Nonsexual motivations to attend to sexual

stimuli interactwithstimulusprepotency toproducenonspecific

response

A tenth hypothesis is particularly promising in terms of inte-

grating perspectives to explain gender-nonspecific response in

androphilicwomen.Akeycomponentofsexualresponseisatten-

tion to sexual cues (Janssen et al., 2000). In this review, it is clear

thatandrophilicwomen’searlyvisualattentionandneural responses

to sexual cues are gender-nonspecific,mirroring their gender-non-

specificpatternsofgenital response. It is thereforepossible that non-

preferredsexualcuesmaycaptureandsustainattention,andinitiatea

cascade of sexual responses thatmay not ultimatelymanifest as

motivated sexual behavior with another woman. Attention to

female sexual stimulimay, instead, reflect nonsexualmotivations,

such as intrasexual competition (e.g., Maner, Gailliot, & DeWall,

2007; Maner, Gailliot, Rouby, &Miller, 2007; Maner, Miller,

Rouby, & Gailliot, 2009).

Intrasexual competitionmightmanifest as intensive scrutiny of

possible female competitors for male mates, and be reflected in

visual attention to female sexual stimuli.Attention to female sex-

ualcuesmotivatedbyintrasexualcompetitionmaybesufficientto

activate sexual response at multiple levels of initial stimulus pro-

cessing, resulting in gender-nonspecific genital responses.Alho

etal.(2015)proposedasimilarhypothesis;‘‘…thoughreproduction

requires anopposite-sexpartner, sexual behaviormaywell be trig-

gered by perception of a nude body regardless of the gender, for

example, through [cognitive] associations (Amoruso, Couto,&

Ibanez, 2011).’’As preferred sexual cues are further elaborated

upon, self-reportedsexualarousalmaybegender-specificand later

visualattentionmaybecomemoregender-specific(e.g.,Dawson&

Chivers, 2016). Given the majority of studies examining gender

specificity of sexual response use very short sexual stimuli, non-

specificgenital respondingmayreflectonly the initialphaseofsex-

ual response. Indeed, Pulverman et al. (2015) have suggested that,

at least among androphilic women, genital responses to nonpre-

ferredstimuliarenotsustainedduringalongerstimulus in thesame

manneraspreferredstimuliare, resulting inamorecategory-speci-

fic pattern of sexual response as the stimulus continues (but see

Huberman & Chivers [2015] for evidence of sustained gender-

nonspecific response using thermography and VPP).
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Limitations

Technological and psychometric constraints are among the

limitations to consider when evaluating the literature on speci-

ficity of sexual response. For the majority of methodologies,

goodpsychometric properties have been reported; however, for

somecognitivemethods, like IAT,concernsaboutvalidityhave

been raised (Babchishin, Nunes, & Hermann, 2013). Other

methodological factors toconsider includesmallsamplesizes in

psychophysiological studies, typically between 15 to 30 par-

ticipants per group. Although sufficient to detect specificity

effects among men, subtler interactions with individual differ-

encesamongwomenmayrequiregreaterpower, and thus larger

sample sizes. Pooling data from multiple studies using similar

methodologies can reveal these subtler third variable effects,

such as effects of masturbation experience on sexual response

(e.g., Laan, 1994).

Theexternalvalidityof theseeffectsmustalsobeconsidered,

given some of these data are collected in a laboratory setting,

using a self-selected sample of people willing to volunteer for

sexuality studies, some involving genital response assessment.

Ascertainment bias effects on sexual response suggest impres-

sionmanagement is associatedwith amore constricted rangeof

self-reported sexual responses (Huberman, Suschinsky, Lalu-

mière,&Chivers, 2013).Greater sexual experience amongpar-

ticipants in sexual psychophysiology research may, for exam-

ple, bias response patterns toward a more generalized, undif-

ferentiated pattern. Indirect tests for ascertainment bias effects

have, however, not produced results suggesting systematic bias

in gender-nonspecific sexual response among women (e.g.,

Chivers et al., 2004).

Another significant concern is that the majority of the genital

sexualpsychophysiologystudiesdiscussed in this reviewarefrom

my laboratory, using the relatively small sample sizes typical of

psychophysiological studies. Given that gender-nonspecific sex-

ual response in androphilic women has been observed across a

wide range of methodologies, however, from brain imaging to

genitalresponses,implicitstimulusprocessingtovisualfixations,I

believe thegendernonspecificityeffects arenot artefacts.Regard-

less, independent replication is always desirable, particularly for

the surprisingfindings regarding specificityof sexual response for

sexual activity (Chivers et al., 2014), relationship context effects

(Chivers & Timmers, 2012), cycle phase effects (Bossio et al.,

2014; Suschinsky et al., 2014), and prepotent cue effects (Spape

et al., 2014).

Conclusions

Returning to the precept of this review, to examine specificity of

women’s sexual response at each stageof the IMM/IPM,a signif-

icant puzzle is revealed. For gynephilicwomen, sexual responses

are typicallygender-specificatmoststagesofsexual response.For

androphilic women, a more textured pattern is revealed. Andro-

philic women show gender nonspecificity in early stimulus pro-

cessing, andmore gender specificity in later stimulus processing.

Mixed specificity effects havebeenobserved for affective response.

Specificity of genital and subjective sexual response follows from

stimulus processing,with androphilicwomen showinggender-non-

specificgenital response,similar toearlystimulusprocessingeffects,

and more gender-specific subjective response, similar to later stim-

ulus processing.

Patterns of genital and subjective sexual response are sensitive

to stimulus cues and context, with sexual activities, relationship

context, and power dynamics also influencing response, typically

obscuring gender-specific genital response among androphilic

women.Autonomic activation patterns are similarly gender-non-

specific for androphilic women. Reward effects, operationalized

as response to attractiveness cues for the purposes of this review,

produceasimilarpattern,withandrophilicwomenshowinggreater

modulation of response by attractiveness versus gender cues. For

fMRI assessment of reward area activation, specificity has been

reported for allwomen.Sexual desire in response topreferred and

nonpreferred sexual stimuli shows different effects for type of

desire; for solitary desire, androphilic women report gender-non-

specificincreasesindesiretomasturbate,butgreaterspecificityfor

desire for sex with a partner. In sum, androphilic women’s early

stimulus processing, genital response, autonomic responses, and

responsive solitary sexual desire is gender-nonspecific, whereas

their laterstimulusprocessing,affective,andsubjectiveresponses,

reward area activation, and responsive partnered desire are more

gender-specific.We can therefore conclude that the specificity of

women’s sexual response may be modulated by individual dif-

ferences in sexual attractions and stimulus composition.

The growing body of research on the specificity of sexual

response has opened the door to multiple lines of work investi-

gatingwomen’s sexuality. Questions regarding the development

and expressionof sexual attractions, the nature of competent sex-

ualcues,andtheincentivizationofsexualstimuliareareas inwhich

we have only the most remedial understanding. I hope that other

researchers curious about these aspects of sexual response will

strongly consider examining their effects as a function of sexual

attractions, that isdescribingdegreesofandrophiliaandgynephil-

ia, versus reliance on self-description of sexual identity which is,

particularly amongwomen, a less accurate indicator of gendered

sexual attractions. Investigators studying heterosexual women’s

sexuality areencouraged toclearlydefinegendered sexual attrac-

tions in addition to sexual orientations and identities (e.g., exclu-

siveversuspredominantandrophilia, identifyingasheterosexual)

and to report their effects as a function of these different classi-

fications. For example, in two studies (Suschinsky, Dawson, &

Chivers, 2016; Dawson et al., 2016), we examined sexual con-

cordanceandvisualattentiontosexualcuesasafunctionofdegrees

of gynephilia or androphilia among women. Given the different

effects observed for activity preferences, I welcome more
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investigation into other dimensions of women’s sexual orienta-

tions. Last, I would also encourage sexual response researchers,

particularly those interested in understanding determinants of

women’s sexual functioning, to strongly consider adopting a speci-

ficity paradigm, that is, comparing responses to preferred and non-

preferred stimuli, versusaparadigmwhere responses toonlyone,

preferred, typically heterosexual/opposite-gender stimulus, are

examined; introducing more variation in sexual response has

great potential in terms of understanding the incentivization of

sexual cues in relation to themultiple stages of sexual response.

Doing so may bring us closer to a better understanding of the

relationshipsbetweenwomen’s sexualattractions, sexual responses,

and sexual orientations.
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visibility of sexual cues influence eyemovements while viewing faces

and bodies. Archives of Sexual Behavior, 41(6), 1439–1451. doi:10.

1007/s10508-012-9911-0.

Penke,L.,&Asendorpf,J.B.(2008).Beyondglobalsociosexualorientations:

Amoredifferentiated look at sociosexuality and its effects on courtship

and romantic relationships. Journal of Personality and Social Psychol-

ogy, 95(5), 1113–1135. doi:10.1037/0022-3514.95.5.1113.

Peterson,Z.D., Janssen,E.,&Laan,E. (2010).Women’s sexual responses to

heterosexualandlesbianerotica:Theroleofstimulusintensity,affective

reaction, and sexual history.Archives of SexualBehaviour, 39(4), 880–

897. doi:10.1007/s10508-009-9546-y.

Ponseti, J., & Bosinski, H. A. G. (2009). Subliminal sexual stimuli facilitate

genital response in women. Archives of Sexual Behavior, 39(5),

1073–1079. doi:10.1007/s10508-009-9587-2.

Ponseti, J.,Bosinski,H.A.,Wolff,S.,Peller,M., Jansen,O.,Mehdorn,H.M.,

… Siebner, H. R. (2006). A functional endophenotype for sexual ori-

entation inhumans.Neuroimage, 33(3), 825–833.doi:10.1016/j.neuro-

image.2006.08.002.

Pulverman,C.S.,Hixon,J.G.,&Meston,C.M.(2015).Uncoveringcategory

specificity of genital sexual arousal in women: The critical role of ana-

lytic technique. Psychophysiology, 52(10), 1396–1408. doi:10.1111/

psyp.12467.

Puts, D. A. (2010). Beauty and the beast:Mechanisms of sexual selection in

humans.EvolutionandHumanBehavior,31(3),157–175.doi:10.1016/

j.evolhumbehav.2010.02.005.

Quinsey, V. L., Ketsetzis, M., Earls, C., & Karamanoukian, A. (1996).

Viewing time as a measure of sexual interest. Ethology and Sociobi-

ology, 17(5), 341–354. doi:10.1016/S0162-3095(96)00060-X.

Rieger, G., Cash, B. M., Merrill, S. M., Jones-Rounds, J., Dharmavaram, S.

M., & Savin-Williams, R. C. (2015a). Sexual arousal: The correspon-

dence of eyes and genitals.Biological Psychology, 104, 56–64. doi:10.

1016/j.biopsycho.2014.11.009.

Rieger,G.,&Savin-Williams,R.C. (2012).Theeyeshave it: Sexand sexual

orientation differences in pupil dilation patterns. PLoS ONE, 7(8),

e40256. doi:10.1371/journal.pone.0040256.

Rieger, G., Savin-Williams, R. C., Chivers, M. L., & Bailey, J. M. (2015b).

Sexual arousal and masculinity-femininity of women. Journal of Per-

sonality and Social Psychology, 111(2), 265–283. doi:10.1037/psp

p0000077.

Rullo, J. E., Strassberg, D. S., & Israel, E. (2010). Category-specificity in

sexual interest in gaymen and lesbians.Archives of Sexual Behavior,

39(4), 874–879. doi:10.1007/s10508-009-9497-3.

Rullo, J. E., Strassberg, D. S., &Miner, M. H. (2015). Gender-specificity in

sexual interest in bisexual men and women. Archives of Sexual

Behavior, 44(5), 1449–1457. doi:10.1007/s10508-014-0415-y.

Rupp,H.A.,&Wallen,K. (2009).Sex-specificcontentpreferencesforvisual

sexual stimuli. Archives of Sexual Behavior, 38(3), 417–426. doi:10.

1007/s10508-008-9402-5.

Sawatsky, M. L., Dawson, S. J., & Lalumière, M. L. (2016). Genital

lubrication: A cue-specific sexual response in women?Manuscript sub-

mitted for publication.

Schimmack,U.,&Derryberry,D. (2005).Attentional interference effects of

emotional pictures: Threat, negativity, or arousal? Emotion, 5(1), 55–

66. doi:10.1037/1528-3542.5.1.55.
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