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Abstract Previousresearchhaslinkedthefacialwidth-to-height

ratio (FWHR) to a host of psychological and behavioral charac-

teristics, primarily inmen. In two studies, we examined novel

linksbetweenFWHRandsexdrive.InStudy1,asampleof145

undergraduate students revealed that FWHR positively pre-

dicted sexdrive.TherewerenosignificantFWHR9 sex inter-

actions, suggesting that FWHR is linked to sexuality among

both men and women. Study 2 replicated and extended these

findings in a sample of 314 students collected from a different

Canadian city, which again demonstrated links between the

FWHR and sex drive (also in both men and women), as well as

sociosexuality and intended infidelity (men only). Internal

meta-analytic results confirmthe linkbetweenFWHRandsex

drive among both men and women. These results suggest that

FWHR may be an important morphological index of human

sexuality.

Keywords Facial width-to-height ratio (FWHR) �
Sex drive � Facial morphology �Mating �
Sociosexual orientation � Infidelity

Introduction

Recentstudieshavelinkedfacialmorphologytoavarietyofdis-

positionalandbehavioralcharacteristics.Forinstance,research

onhumanshasfoundthat thefacialwidth-to-heightratio(FWHR)

ispositivelycorrelatedwithmen’saggression(Carré&McCormick,

2008;Geniole,Denson,Dixson,Carré,&McCormick,2015;Hasel-

huhn,Ormiston,&Wong,2015;cf. Özener,2012),unethical

behavior (Geniole, Keyes, Carré, &McCormick, 2014; Hasel-

huhn&Wong,2012),expressionofprejudice(Hehman,Leitner,

Deegan, &Gaertner, 2013), psychopathic traits (Anderi et al.,

2016;Geniole et al., 2014), achievement drive (Lewis, Lefevre,

&Bates, 2012), sacrifice toward the in-group (Stirrat & Perrett,

2012), as well as financial success and attractiveness as a short-

termsexual partner (Valentine,Li, Penke,&Perrett, 2014).

Together, thesefindingsindicate that theFWHR,similar toother

androgen-dependentmasculinizedcraniofacial features and

beardedness, may have been shaped by sexual selection as cues

tounderlyingreproductivelyrelevantcharacteristics(e.g.,aggres-

sivenessandsocialdominance) (e.g.,Arnocky,Bird,&Perilloux,

2014; Dixson, Sulikowski, Gouda-Vossos, Rantala, & Brooks,

2016). Indeed, not only dowide-facedmen exhibit these behav-

ioralandpsychologicalcharacteristics,but theyarealsoperceived

by naı̈ve observers as beingmore socially dominant, untrustwor-

thy, and aggressive compared tomenwith lowerwidth-to-height

ratios (Carré, McCormick, &Mondloch, 2009; Stirrat & Perrett,

2012;Valentineetal.,2014;seeGenioleetal.,2015formeta-anal-

ysis). In addition, recent evidence on non-human primates has

found that the FWHR is positively correlated with assertiveness

(Wilson et al., 2014) and dominance status (Lefevre et al., 2014),

especially among low-rankingmonkeys (Carré, 2014), a finding

that is highly consistent with evidence in humans (Goetz et al.,

2013).

Researchershavearguedthat theobservedlinksbetweenthe

FWHR and men’s dominant and aggressive attitudes and
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behaviormaybeaproductofandrogenexposureduringcritical

periodsofdevelopment.Insupportofthis,sexdifferencesinfacial

structure arise with the onset of puberty, ostensibly reflecting

increased testosterone inmales relative to females (Verdonck,

Gaethofs,Carels,&deZegher, 1999).Researchmeasuring fetal

androgensinsamplesofcordbloodhasfoundlevelsofandrogens

in utero, but not in adulthood, were positively associated with

facial masculinity (but not FWHR) in men (Whitehouse et al.,

2015). It has been proposed that links between FWHR and

aggressive behavior may be due to the common influence of

pubertal testosterone exposure on craniofacial growth and the

organization of neural circuitry underlying aggression (Carré &

McCormick, 2008).

Although some research in humans (Carré & McCormick,

2008;Weston, Friday, & Liò, 2007) and non-human primates

(Lefevreet al., 2014)has reported thatmaleshave largeFWHRs

comparedtofemales,otherstudieswithlargersampleshavefailed

to confirmthis sexdifference (Lefevreet al., 2012; Özener, 2012)

and meta-analytic evidence indicates only a relatively small sex

difference inFWHR(d= .11,n=[10,000,Genioleet al., 2015),

and that FWHR was linked to dominance behavior generally

across bothmen andwomen. Lefevre, Lewis, Perrett, and Penke

(2013)reported that individualdifferences inFWHRinasample

ofadultmenwerepositivelycorrelatedwithvariationinbaseline

testosterone concentrations, aswell aswith testosterone reactiv-

ity toa speed-datingparadigm.However, amore recent seriesof

studies with a sample of men (n=780) failed to find any evi-

dence for a relation between adult baseline testosterone con-

centrationsandFWHR,ortestosteronereactivityfollowingcom-

petition (Bird et al., 2016). Instead, recent data exploring testos-

teroneandFWHRinaBolivianhunter-gathererpopulationhave

shown positive links between male pubertal testosterone and

FWHR(Hodges-Simeon,HansonSobraske,Samore,Gurven,&

Gaulin, 2016).Althoughnot described in the aforementioned

publishedarticle,whenthetestosteronedataarenormalized(i.e.,

logtransformed)aswellaswithappropriateagecontrolsapplied

tothesample,FWHRclearlymapsontopubertal testosterone,

with a moderate effect size (rpartial= .28, p\.05) (see Welker,

Bird,&Arnocky, 2016 and available online data fromHodges-

Simeonetal.,2016).Thus,althoughsupportforageneralsexdif-

ference inFWHRis relativelyweak, there is someevidence that

variation in testosterone concentrations at certain points in

developmentmaymap ontowithin-sex variability in FWHR.

Theextent towhichearlierexposure toandrogens(e.g.,prena-

tal) shapesvariability inFWHRwithinmenandwomenremains

to be determined.

Notably, previous work linking FWHR to various behav-

ioral outcomeshave found that the effects held formen, but not

women(Carré&McCormick,2008;Genioleetal.,2014;Goetz

et al., 2013;Haselhuhn&Wong, 2012). This does not preclude

the possibility that FWHR is linked to other behavioral traits in

women.Indeed,testosteroneisahormonethatisrelatednotonly

to dominance- and status-seeking behavior (see Carré, McCor-

mick, &Hariri, 2011; Eisenegger, Haushofer, & Fehr, 2011 for

reviews),butalso topsychosexual stimulation, self-reported

interestinsex(e.g.,Anderson,Bancroft,&Wu,1992),sexualfan-

tasies, and sexual behavior (e.g.,Bagatell,Heiman,River,&

Bremner, 1994;Davidson,Camargo,&Smith, 1979;McCoy&

Davidson,1985).Hitherto,researchonFWHRhasfocusedsolely

ondominanceandcompetition-relatedvariables; other variables

relevant to pubertal testosterone—chiefly, attitudes and orienta-

tions toward sexual activity—have yet to be considered. How-

ever,somerecentresearchhasextendedinquiryoffaceshapeinto

other areas of human sexuality such as sexual orientation. For

instance, Skorska,Geniole, Vrysen,McCormick, and Bogaert

(2015)foundthatfacialmasculinitywasmodestlyassociatedwith

homosexuality inbothwomenandmen.Moreover, these facial

cuesprovideperceptualvaliditytoraters’abilitytodetectsexual-

ityinfaces(González-Álvarez,2017).Thegoalofthepresentstudy

wastodeterminewhetherfacialmetrics,specificallyFWHR,was

linked tohumansexdrive (Study1andStudy2), alongwith indi-

cators of pluralisticmatingorientationviameasures of sociosex-

uality and infidelity intentions (Study 2).

Theterm‘‘sexdrive’’referstothestrengthofone’ssexualmoti-

vation (Baumeister, Catanese,&Vohs, 2001). Although the

strength of men’s sex drive is typically found to be greater and

lessmalleable than that ofwomen (e.g., Baumeister, 2000), it is

nevertheless clear that both sexes have evolved sexual desires

which serve to promotemating and sexual behavior, andwhich

ultimately have implications for an organism’s reproductive fit-

ness(e.g.,Massar&Buunk,2009;Wallen,1995).Muchresearch

has determined that sexual motives and behavior are modulated

bytestosterone inbothmenandwomen(seeDavis&Tran,2001;

Isidori et al., 2005 for review). In men, for instance, low testos-

teronehasbeen related to erectile dysfunction (Jannini et al.,

1999), low libido and sex drive (Travison,Morley, Araujo,

O’Donnell,&McKinlay, 2006), aswell as less frequentmastur-

bationandintercourse(Bagatelletal.,1994).Testosteroneadmin-

istration can increase both sexual desire and behavior frequency

amongmen(e.g.,Andersonet al., 1992;Kwan,Greenleaf,Mann,

Crapo, & Davidson, 1983; Schiavi, White, Mandeli, & Levine,

1997; Snyder et al., 2016). Similarly, inwomen, low testosterone

has been linked to various sexual desire disorders (see Davis &

Tran, 2001 for review) and testosterone administration has been

shown to be effective in increasing sex drive inwomen suffering

fromhypoactive sexual desire disorder (Kingsberg, 2007; Simon

et al., 2005). vanAnders,Hamilton, Schmidt, andWatson (2007)

found thatwomen’s testosterone levelswerehigherbothpre- and

post-sexual activity relative to a control activity.

Women’s testosterone levels have been found to be higher

during the ovulatory versus follicular and luteal phases of their

menstrual cycle (Schreiner-Engel,Schiavi,Smith,&White,

1981), and ovulatory testosterone levels have been shown to

predict copulation frequency within married couples (Persky,
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Lief, Strauss,Miller,&O’Brien, 1978).However, Roney and

Simmons (2013) found no significant effects of testosterone

on thecorresponding increases insexualmotivationwhencon-

trolling for the effects of estradiol and progesterone. In a recent

reviewof the literature, Cappelletti andWallen (2016) suggest

that supraphysiological (but not physiological) testosterone

levels enhance the effectiveness of low-dose estrogen thera-

pies for increasing women’s sexual desire, suggesting that the

roleofendogenous testosterone inmodulatingwomen’ssex-

ual desire remains unclear.

Testosterone has similarly been implicated in both socio-

sexualityandromanticrelationshipdynamics.Acrossmammals,

Sisk (2016) has argued that gonadal hormones organize socio-

sexual behavior during adolescence. Specific to humans, Edel-

stein, Chopik, and Kean (2011) found that partnered men and

womenwhoreportedgreaterdesireforuncommittedsexualactiv-

ity had testosterone levels that were comparable to their unpart-

neredintrasexualcounterparts.However,other researchhasshown

thattestosteronepredictsamoreunrestrictedsociosexualityamong

menbutnotamongoralcontraceptive-usingwomen(Putsetal.,

2015).Morecircumstantialevidencehasbeenobservedvia the

2D:4Dratio(potentiallyamarkerfordevelopmental testosterone

concentrations) andmen’s judgements ofwomen’s faithfulness,

such that womenwithmore feminine finger-length ratios (i.e.,

putativelyexposedtolessprenatalandrogensthanthosewithmas-

culine ratios)were rated bymen as potentially beingmore sex-

ually faithful. Men’s faithfulness ratings in turn mapped onto

women’sactualscoresonameasureofsociosexuality(DeLecce,

Polheber, &Matchock, 2014).

Coincidingwithapotentialdevelopmentalinfluenceoftestos-

teroneupontheformationoffacialstructures,therelationbetween

testosteroneandsexdrive seems toalsoemergeduringpuberty in

bothboysandgirls.Forinstance,longitudinalanalysesofpubertal

boys show an influence of testosterone upon boys’ transition to

first intercourseandotheraspectsofsexualbehaviorandattitudes

(Halpern,Udry,Campbell, Suchindran,&Mason, 1994).More-

over,inadolescentboys,intraindividualincreasesinsalivarytestos-

teronerelatetoincreasedsexualactivity(Halpern,Udry,&Suchin-

dran, 1998). For example, pubertal testosterone among boys has

been linked to increased sexual fantasies and behavior (Campbell,

Prossinger,&Mbzivo,2005).Similarly, changes in testosterone

throughoutpubertypredict thesubsequentonsetofsexualbehav-

ioringirls(Halpern,Udry,&Suchindran,1997).Folliculartestos-

teronehasbeen linked to adolescent girls’ increased likelihoodof

having masturbated, having masturbated in the past month, and

thinking about sex (Udry, Talbert, &Morris, 1986).

Study 1

Given that FWHRhas been associatedwith a variety of andro-

gen-mediatedbehavioral andpersonalitycharacteristics,wepre-

dicted that FWHRwould be positively correlatedwith sex drive

(Hypothesis1).Further,giventhattestosteroneplaysasignificant

role in the sex drive and behavior of both men and women, we

predicted that associations between FWHRand sex drivewould

be similar in men and women (Hypothesis 2).We further antic-

ipatedtheseeffectstoremainconsistentaftercontrollingforaddi-

tional facial metrics thatmay be associatedwith pubertal testos-

terone(Hodges-Simeonetal.,2016):lowerface/faceheight,cheek-

bone prominence, facewidth/lower face height.

Method

Participants

Atotal of 145heterosexualmale (n=69; 48%)and female (n=

76; 52%) studentswhowere currently in romantic relationships

(Mage=22years,SD=3.62)completedquestionnairespertain-

ing to their interpersonal andsexualbehavior, and thenprovided

a facialphotograph.Recruitment tookplaceatamid-sizedCana-

dianuniversity via recruitment stations located in commonareas

(e.g., lobbies, cafeterias). Participantswere largely ofCaucasian

descent (82%). Three cases withmissing self-reported sex drive

data were subsequently removed from analysis.

Measures

Facial Measurement

Facialphotographswere takenusingstandardizeddistanceand

lightingandagainstaneutralbackdropwitha .3MegapixelDell

digitalweb-camerawithAdvancedLightsensitivityandareso-

lution of 6409480. ImageJ (NIH open-source software) was

thenusedbytwo independent raters tomeasure facialwidth-to-

height ratio(FWHR),or thebi-zygomaticwidthofthe face(left

and rightzygionor themost lateralpointof thezygomatic arch)

dividedby theheightof theupper face (i.e., thedistancebetween

the upper lip and brow) (seeWeston et al., 2007). Following

Hodges-Simeonet al. (2016), raters alsomeasured threemetrics

that were of secondary interest to the present study, including

face width/lower face height (FWHR-lower) (bi-zygomatic

widthdividedbytheheightof the lowerface),cheekbonepromi-

nence(bi-zygomaticwidthdividedbythewidthof thefaceat the

corners of themouth), and lower face/face height (height of the

lower facedividedby the full faceheight). Intraclass correlation

showedthatraters’FWHR(R= .96),facewidth/lowerfaceheight

(R= .85), cheekbone prominence (R= .92), and lower face/face

height (R= .85)measurements were highly internally consistent

so the average of themeasurements for each facewas computed.

Examination of scores by sex revealed no difference between

men’s (M=1.6, SD= .12) and women’s (M=1.60, SD= .10)

FWHR, t(140)\1, d= .09. However, results showed sex dif-

ferences in men’s (M=1.08, SD= .07) and women’s (M=

1.11,SD= .06)width/lowerfaceheight(FWHR-lower),t(140)=
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-2.87,p= .005,d= .46;men’s(M=1.13,SD= .06)andwomen’s

(M=1.17, SD= .07) cheekbone prominence, t(140)=-2.96,

p= .004, d= .61; andmen’s (M= .64, SD= .03) andwomen’s

(M= .62, SD= .03) lower face/face height ratio, t(140)=4.04,

p\.001, d= .66.

Sex Drive

TheSexdriveQuestionnaire(SDQ;Ostovich&Sabini,2004)was

used tomeasure the strength of participants’ sex drive. The SDQ

consists of the following four items: (1) How often do you expe-

rience sexual desire? (2)Howoftendoyouorgasm in theaverage

month? (3) How many times do you masturbate in the average

month? (4)Howwould you compare your level of sex drivewith

that of the average person of your gender and age? Response

options used either 6- or 7-point Likert-type scales. Scores were

then z-transformeddue to thevarying responsescaleoptions.Pre-

vious studies have shown themeasure to exhibit acceptable inter-

nal consistency (e.g., Penke & Asendorpf, 2008). In the present

study, the SDQ showed good internal consistency (a= .78). Pre-

viousresearchhasshowntheSDQtobeconceptuallydistinctfrom

measures of sociosexuality (Ostovich&Sabini, 2004).

Statistical Analyses

Multiple ordinary least squares regression analyses were con-

ducted using the PROCESS macro for SPSS (Hayes, 2013).

Variables were mean-centered (for continuous variables FWHR

andsexdrive)anddummy-coded(fordichotomousvariable sex).

FWHR, sex (as the moderating variable), and their interaction

were calculatedwith sex drive entered as the dependent variable.

Following the guidelines outlined by Hayes (n.d.), we present

unstandardizedregressioncoefficientswithdatarepresentedvisu-

ally in Fig. 1.

Results

FWHR and Sex Drive

We examined the relation between FWHR and sex drive with

participant sex entered as amoderator variable. Regression anal-

ysis indicated that participant sex predicted sex drive, b=-.35,

SE= .06, t(138)=-6.33, p\.001, partial-r=-.47, such that

menreportedhighersexdrivethanwomen.Also, resultsshowed

that FWHRwas positively related to sex drive, b=1.40, SE=

.51, t(138)=2.73, p= .007, partial-r= .23 (see Fig. 1).1 The

FWHR9 sex interaction was not statistically significant, b=

.17, SE= .51, t(138)= .34, p= .73, partial-r= .03, indicating

that the relation between FWHR and sex drive scores was sim-

ilar inmen andwomen. Indeed, bivariate correlations indicated

that FWHRwaspositively correlatedwith sexdrive inmen (r=

.22, p= .077) and women (r= .24, p= .041).

Supplementary Analyses with Other Facial Metrics

Noneof theother facialmetrics (lower face/faceheight, cheek-

boneprominence, facewidth/lower faceheight)predictedvari-

ability in sexdrive (pvalues rangedfrom.48 to .60),nordidany

of these facial metrics interact with participant sex to predict

variabilityinsexdrive(pvaluesrangedfrom.42to.92).Finally,

we also entered all four facial metrics in the same regression

model (with participant sex) to examine the extent to which

FWHRwouldremainasignificantpredictorofsexdrive.Results

indicated that FWHR remained a significant predictor of sex

drive,b=1.71,SE= .66, t(135)=2.60,p= .01,partial-r= .22.

None of the other facialmetrics predicted significant variability

in sex drive (p values between .40 and .93).

Study 2

Inasecondstudy,weexaminedwhether thelinkbetweenFWHR

and sexdriveobserved inStudy1was replicable.Wealso exam-

inedadditionalvariables thatareconceptuallydistinct,yet related

to sex drive: sociosexuality and intended infidelity. Sociosexual

orientation is considered a trait-based orientation toward sexu-

ality that ranges between restricted and unrestricted. A restricted

orientation entails general discomfort with the concept of sex

without loveor commitment,whereas anunrestrictedorientation

entails comfort with casual sex. Ostovich and Sabini (2004)

showedthatsociosexualorientationisrelatedto,yetconceptually

distinct from, sex drive. For instance, in predicting lifetime

Fig. 1 Partial regressionplotdepicting the linear relationbetween facial

width-to-height ratio and sexdrive, controlling for participant sex (Study1)

1 FWHR remained a significant predictor of sex drive when ethnicity (di-

chotomized as Caucasian vs. non-Caucasian) was included as a covariate,

b=1.32,SE= .53,t(137)=2.49,p= .014,partial-r= .21andwhenBMIwas

included as a covariate, b=1.43, SE= .57, t(136)=2.52, p= .013, partial-

r= .21.
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numberofsexpartners, sociosexualitybutnotsexdrive,emerges

as a significant predictor. This is intuitive given that one can be

high in sex drive yet simultaneouslymonogamous to alone part-

ner.Whereassociosexuality refers to thedegree towhichan indi-

vidual subscribes to ‘‘casual’’ sex, it does not explicitly capture

another related, yet distinct variable: extra-pairmating (i.e., hav-

ing sexwith someoneoutsideof an establishedpair-bond). Inter-

estingly,previousresearchhaslinkedpluralisticmatingtotestos-

terone in bothmen andwomen (vanAnders, Hamilton,&Wat-

son,2007).Thus, inStudy2wealso includedameasureofantic-

ipated infidelity. It was expected that FWHRwould relate pos-

itively to each of these variables. Aswith Study 1, we examined

potential sex difference across all three outcomes.

Method

Participants

As a part of a larger study, 314 participants (43%men;Mage=

20years, SD= 2.33) completed questionnaires pertaining to

their interpersonalandsexualbehavior,andprovidedafacialpho-

tograph.This samplesizewassufficientlypowered(power[.95)

todetect aneffect sizeof r= .21with alpha set at .05 (two-tailed),

as thesmallesteffect foundinStudy1.Recruitmenttookplaceata

small Canadian university and college that was approximately

350km in distance from the institutionwhere Study 1 tookplace.

Participants were recruited via recruitment stations located in

commonareasandvia theuniversityonlineresearchparticipation

system, andwere compensatedwith either partial course credit or

$5CADfortheirtime.ParticipantswerelargelyofCaucasiandes-

cent (91%). Participant sexual orientation was determined using

the following item: Which of the following best describes your

sexual orientation?, with response options being ‘‘heterosexual,

lesbian/gay,bisexual,orother’’.Sevenparticipantsreportedhomo-

sexual orientation, 6 reported bisexual orientation, and 9 repor-

ted other sexual orientation.

Measures

Facial Measures

Facialphotographsweretakenusinga16megapixelNikonCool

PixL830digitalcamerausingstandardizeddistanceandlighting

and against a neutral backdrop. ImageJ (NIH open-source soft-

ware) was then used by two independent raters to measure

FWHR, lower face/face height, cheekbone prominence, and

facewidth/lower face height. Intraclass correlation showed that

raters’FWHR(R= .91), facewidth/lower faceheight (R= .90),

cheekboneprominence(R= .79),andlowerface/faceheight(R=

.81)measurements were highly internally consistent so the aver-

age of themeasurements for each facewas computed. Three

participantshadFWHRscoresgreater than3SDs fromthemean,

and were thus removed prior to performing the main analyses.

Examination of scores by sex revealed no significant difference

between men’s (M=1.84, SD= .14) and women’s (M=1.83,

SD= .13) FWHR, t(312)\1, d= .07. However, results showed

sexdifferencesinmen’s(M=1.17,SD= .07)andwomen’s(M=

1.24,SD= .07)width/lowerfaceheight(FWHR-lower),t(312)=

-8.20, p\.001, d= 1.00; men’s (M= 1.12, SD= .06) and

women’s (M=1.15, SD= .05) cheekbone prominence, t(312)

=-5.19, p\.001, d= .54; and men’s (M= .61, SD= .03)

and women’s (M= .59, SD= .02) lower face/face height

ratio, t(312)=6.60, p\.001, d= .78.

Sex Drive

As in Study 1, the SDQ was used to measure participants’ sex

drive.Themeasure showedgood internal consistency in thepre-

sent sample (a= .85).

Sociosexual Orientation

Participants also completed the Revised Sociosexual Orienta-

tion Inventory (SOI-R;Penke&Asendorpf, 2008).Ahighscore

on this measure indicates a more unrestricted sociosexuality,

whereas a low score indicates a more restricted sociosexuality

(Penke&Asendorpf, 2008). Themeasure is comprised of three

subscales that can be averaged together. TheBehavior subscale

consisted of three items scored on a 9-point Likert-type scale

rangingfrom1=‘‘0 times’’to9=‘‘20ormore times.’’Anexam-

ple item was‘‘With how many different partners have you had

sexwithin thepast 12months?’’TheAttitude subscale consisted

of three questions utilizing a 9-point response scale anchored at

1= stronglydisagreeand9= stronglyagree:‘‘Sexwithout love

is ok’’, ‘‘I can imagine myself being comfortable and enjoying

‘casual’ sex with different partners,’’and‘‘I do not want to have

sex with a person until I am sure that we will have a long-term,

serious relationship’’(reverse scored).Similarly, theDesire sub-

scalewas anchored at 1=never and9=at least once aday, and

consisted of the following three items:‘‘How often do you have

fantasies about having sex with someone you are not in a com-

mitted romantic relationship with?’’, ‘‘How often do you expe-

rience sexual arousalwhenyouare in contactwith someoneyou

are not in a committed romantic relationship with?’’, and ‘‘In

everyday life,howoftendoyouhavespontaneous fantasiesabout

having sex with someone you have just met?’’The revised mea-

surehaspreviouslyshowngoodinternalconsistencyinlargesam-

ples, aswell as good discriminant validity (being higher inmales

relative to females), and is predictive of future sexual behavior,

such as number of sex partners (Penke & Asendorpf, 2008). All

itemswereaveragedtocreateacompositeSOIscore.Themeasure

showed acceptable internal consistency (a= .75).
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Anticipated Infidelity

Participants also completed a modified version of the Suscep-

tibility toInfidelityquestionnaire(Goetz&Causey,2009).This

measureemployed twoitemsmeant tocapture theparticipants’

likelihoodofbeingsexuallyunfaithfultotheircurrentpartneror

future romantic partner: (1)‘‘How likely do you think it is that

youwill inthefuturehavesexualintercoursewithsomeoneother

than your partner?’’and (2)‘‘Please indicate your agreement or

disagreement with the following statement:‘‘I will probably be

sexually unfaithful to my partner.’’Responses were made on a

7-point Likert-type scale anchored at 1=Not at all likely/Com-

pletely disagree, and 7=Extremely likely/Completely agree.

The itemsshowedgood inter-correlation,r(313)= .19,p= .001.

Results

FWHR and Sex Drive

We first examined the relation between FWHR and sex drive.

Consistentwith results fromStudy1, sexwasa strongpredictor

ofsexdrive,b=-.42,SE= .04, t(310)=-10.27,p\.001,par-

tial-r=-.50, such that men reported higher sex drive scores

relative to women. Also, results showed that FWHRwas posi-

tivelycorrelatedwithsexdrive,b= .77,SE= .30, t(311)=2.56,

p= .011,partial-r= .142 (seeFig. 2).TheFWHR9 sex interac-

tionwasnot statistically significant,b=-.25,SE= .30, t(310)=

-.85, p= .40, partial-r=-.05, suggesting that FWHR related

to increased sex drive, regardless of sex. Bivariate correlations

indicated thatFWHRwaspositively correlatedwith sexdrive in

men (r= .26, p= .003) andwomen (r= .09, p= .24), although

therelationamongwomendidnotapproachstatisticalsignificance.

FWHR and Sociosexual Orientation

We next examined the relation between FWHR and sociosex-

uality. Results showed that sex predicted sociosexuality, b=

-.37,SE= .05, t(310)=-7.86,p\.001,partial-r=-.41, such

that men reported a higher (i.e., more unrestricted) sociosexual

orientation relative to women. FWHR did not predict sociosex-

uality, b= .23, SE= .35, t(310)= .66, p= .51, partial-r= .04.

However, there was a participant sex x FWHR interaction, b=

-.71,SE= .34,t(310)=-2.07,p= .039,partial-r=-.12.Sim-

ple slopes analysis showed that FWHRpredicted sociosexuality

amongmen (b=1.04,SE= .50, t(310)=2.09,p= .038)butnot

women(b=-.39,SE= .47, t(310)=-.81,p= .42)(seeFig. 3).

FWHR and Intention to Commit Infidelity

WethenexaminedtherelationbetweenFWHRandintentionto

commit infidelity. Results showed that sex predicted intention

to commit infidelity, b=-.14, SE= .05, t(309)=-2.94, p=

.004, partial-r=-.17, such that men reported a greater infi-

delity intentionrelative towomen.Also,FWHRwaspositively

correlatedwith intended infidelity, b= .88, SE= .36, t(309)=

2.43,p= .016,partial-r= .14 (seeFig. 4).Theparticipant sexx

FWHR interactionwas not significant, b=-.59, SE= .36, t(309)

=-1.64,p= .102, partial-r=-.09.Although the interactionwas

not statistically significant, bivariate correlations indicated that

FWHR was positively correlated with intended infidelity in men

(r= .25, p= .003), but notwomen (r= .06, p= .45).

Supplementary Analyses with Other Facial Metrics

Sex Drive

Cheekbone prominence and face width/lower face height did

not predict variability in sex drive (p values ranged from .07 to

.24)anddidnot interactwithparticipantsex topredict sexdrive

(p values ranged from .60 to .94). Lower face/face height pos-

itively predicted sex drive, b=3.74, SE= 1.77, t(310)=2.11,

p= .035, partial-r= .13. Lower face/face height did not inter-

act with participant sex to predict sex drive, b= 2.40, SE=

1.74, t(310)= 1.38,p= .17,partial-r= .08.Finally,weentered

all four facialmetrics in the same regressionmodel (with partic-

ipantsex) toexaminetheextent towhichFWHRwouldremain

Fig. 2 Partial regressionplotdepicting the linear relationbetween facial

width-to-heightratioandsexdrive,controllingforparticipant sex(Study2)

2 FWHR remained a significant predictor of sex drivewhen ethnicity (di-

chotomized as Caucasian vs. non-Caucasian)was included as a covariate,

b= .79, SE= .30, t(309)=2.64, p= .009, partial-r= .15. Unfortunately,

bodymassindexwasnotcollectedinStudy2,andthuswecouldnotcontrol

for thisvariable.Whenthesamplewasrestrictedto includeonlyheterosex-

ual participants, results were not meaningfully different from those pre-

sented for the full sample.
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asignificantpredictorofsexdrive.ResultsindicatedthatFWHR

remainedasignificantpredictorofsexdrive,b=1.05,SE= .39,

t(308)= 2.71,p= .007,partial-r= .15.Noneoftheotherfacial

metrics predicted significant variability in sex drive (p values

between .07 and .71).

Sociosexual Orientation

Face width/lower face height was negatively associated with

sociosexuality, b=-1.43, SE= .63, t(310)=-2.28, p= .02,

partial-r=-.13. Thus, a moremasculinized face width/lower

faceheightpredictedhighersociosexuality.Therewasnopartic-

ipant sex x face width/lower face height interaction, b=-.52,

SE=.64, t(310)=-.82, p= .41, partial-r=-.05. Cheekbone

prominencewas also negatively associatedwith sociosexuality,

b=-1.95, SE= .86, t(310)=-2.26, p= .025, partial-r=

-.13. Thus, a more masculinized cheekbone prominence pre-

dictedhighersociosexuality.Also,cheekboneprominenceinter-

acted with participant sex to predict sociosexuality, b=1.77,

SE= .85, t(310)=2.08,p= .039,partial-r= .12.Simple slopes

analysis indicated a negative association between cheekbone

prominence inmen(b=-3.97,SE=1.21, t(310)=-3.30,p=

.001), but notwomen (b=-.42, SE=1.21, t(310)=-.35,p=

.73).Lowerface/faceheightwaspositivelyassociatedwithsocio-

sexuality,b=5.27,SE=2.03,t(310)=2.60,p= .01,partial-r=

.15. Thus, amoremasculinized lower face/face height predicted

higher sociosexuality.Therewasnoparticipant sexx lower face/

face height interaction, b=2.76, SE=1.99, t(310)=1.39, p=

.17, partial-r=08.

Finally,weenteredall four facialmetrics in the sameregres-

sionmodel (withparticipantsex) toexaminewhetheranyof the

predictors would explain unique variability in sociosexuality.

Results indicated that none of the facial metrics significantly

predicted sociosexuality (pvalues ranged from .10 to .44). Fur-

thermore, when all two-way interactions were included in the

regressionmodel, none of them emerged as significant predic-

tors (p values ranged from .13 to .82).

Anticipated Infidelity

Noneof theother facialmetrics (lower face/faceheight, cheek-

bone prominence, facewidth/lower face height) predicted vari-

ability in intention to commit infidelity (pvalues range from .15

to .72), nor did any of these facial metrics interact with partici-

pantsextopredict intentiontocommitinfidelity(pvaluesranged

from .18 to .79).

Finally, we also entered all four facial metrics in the same

regressionmodel(withparticipantsex) toexaminetheextent to

whichFWHRwould remain a significantpredictorof intention

to commit infidelity. Results indicated that FWHR remained a

significantpredictorof intention tocommit infidelity,b=1.22,

SE= .48, t(307)=2.56, p= .011, partial-r= .14. None of the

other facialmetricspredictedsignificantvariability in intention

to commit infidelity (p values between .11 and .63).

Internal Meta-analysis

To boost statistical power and reach greater precision for esti-

mation (Cumming, 2013), an internal meta-analysis was con-

ducted for the outcome variable sex drive across both samples,

yielding a total sample of 458. In order to account for potential

differences across samples, measures of FWHR and sex drive

werefirst standardizedwithin their respective samples, andsex

remained dummy-coded at M=-1 and F=?1. Moderated

regression analysis was conducted to test the relation between

FWHR and sex drive, as well as their interaction with sex.

Fig. 3 Mean sociosexual orientation scores (higher indicated more

unrestricted sociosexuality) by participant sex and facial width-to-

height ratio (low=-1 SD, high =?1 SD)

Fig. 4 Partial regressionplotdepicting the linear relationbetween facial

width-to-height ratio and intended infidelity, controlling for participant

sex (Study 2)
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Results revealed main effects for both sex, b=-.51, SE= .04,

t(452)=-12.67, p\.001, partial-r=-.51 and FWHR, b= .15,

SE= .04, t(452)=3.63, p\.001, partial-r= .17. There was no

significant FWHR9 sex interaction, b=-.02, SE= .04, t(452)

=-.56, p= .58, partial-r=-.03, suggesting that FWHR pre-

dictedsexdriveamongbothmenandwomen(seeFig. 5).Bivariate

correlations indicated that FWHRwas positively correlated with

sexdriveinmen(r= .24,p= .001)andwomen(r= .12,p= .050).

Discussion

Previous studies have linked FWHR to aggressive and domi-

nant behavior (e.g., Carré & McCormick, 2008). The present

researchextendedthislineofinquirybyidentifyinglinksbetween

FWHR and human sex drive (Study 1 and 2), sociosexuality

(Study 2), and intended infidelity (Study 2). Taken together, this

extensionof the studyofbehavioral correlatesof facialmorphol-

ogy provides evidence in support of the hypothesis that larger

FWHRmay function as abiomarker of sexdrive.Moreover, this

research provides the first evidence implicating FWHR in rela-

tion with women’s sexual psychology.

Recent research suggests that FWHRmay be related to cir-

culatingtestosterone.Forinstance,inastudyofadultmen,Lefevre

et al. (2013) reported that individual differences in the FWHR

were positively correlated with baseline testosterone and with

testosterone reactivity to a speed-dating paradigm. However, a

more recent analysiswith amuch larger sample detected no sig-

nificant relation between men’s testosterone concentrations, or

testosteronereactivityfollowingcompetition,and theirFWHR’s

(Birdet al., 2016).Nevertheless,malepubertal testosteronemay

belinked toFWHR.Given that sexualmotivesandbehavior

in humansare inpartmodulatedbyhormones (especially testos-

terone; Davis & Tran, 2001) and that pubertal testosterone is

linked to later sexualmotives andbehavior (e.g.,Edelstein et al.,

2011), it was expected that FWHR would correspond with sex

drive.Consistentwithpreviousfindings,meninthepresentstud-

ies reported significantly higher sex drive compared to women

(seeBaumeisteretal.,2001forreview).Resultsfurtherindicated

that FWHR positively predicted participants’ self-reported sex

drive, independent of biological sex.That is, the predictive rela-

tion between FWHRand sex drive held formen andwomen (in

Study1,Study2,andinternalmeta-analysiswithnormalizedand

combinedsampling).BeyondStudy1,Study2showedthatFWHR

alsopredictedamoreunrestrictedsociosexualorientationand

higher intention to commit infidelity. Previous research has

linkedhigh testosterone inmen toa lower likelihoodofbeing

inamonogamousrelationship(vanAnders&Watson,2006).Men

inpolygynous relationships have higher testosterone thanmen

inmonogamous relationships (Gray,2003), andself-report a

moreunrestrictedsociosexualorientation(Edelsteinetal.,2011).

To the extent that craniofacial masculinizationmay be driven at

least in part by testosterone, thefindingsof thepresent study sug-

gest that FWHR may serve as a novel marker of human sexual

psychology.

Limitations and Future Directions

The present research was limited by its focus on a relatively

narrowage range typical of studies onuniversity students.This

samplewaschosengiventhatearlyadulthoodrepresentsaperiod

ofelevatedsexualinterest inmenandwomen(e.g.,Arnett,2000).

Future research would benefit from exploring whether these

effects can be detected in adolescence, andwhether they remain

throughout adulthood. Given that the mating dynamics of uni-

versity students often differ from those of later adulthood, it

would be interesting to determine whether these results are

replicable in long-termmarriage relationships among older

adults. Itwould also be interesting for future research to exam-

ine if these results are replicable across different populations,

includingmoreethnicallydiversesamples,andamongindividuals

of either homosexual or bisexual orientation. The present study

employed a relatively restrictedmeasure of infidelity intentions

comprisedofonlytwoitemsthatdidnotshowparticularlystrong

inter-item correlation.Although results were consistent with the

overall patternoffindingsamongother studyvariables,werec-

ommend that future research employ a more comprehensive

measure of infidelity intentions and behavior.Our resultswere

robust across samples, however future work might control for

other variables that may influence sex drive such as conserva-

tivebeliefs, sexualpassivity, emotionsof sadness and shame

related to sexual activity, and degree of dyadic cohesion (Car-

valho&Nobre,2010,2011).Futureresearchwouldalsobenefit

from examining a broader constellation of sexualmotives and

behavior, including actual sexual behavior (e.g., number of

Fig. 5 Partial regression plot depicting the linear relation between stan-

dardized facial width-to-height ratio and sex drive, controlling for par-

ticipant sex, using internalmeta-analysis.Note variables were standard-

ized within their respective studies prior to analysis
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lifetime sex partners, number of casual sex partners, sexual

openness, and sexual risk-taking).

Finally, the link between women’s FWHR and sex drive is

novel in thatmost studiesofFWHRhavefocussedprimarilyon

this facial metric as a correlate for male (but not female) psy-

chological and behavioral functioning—probably due to some

evidencelinkingFWHRtomale-typicalsexhormones.Although

the present research identified links between FWHR and sex

drive irrespective of sex, it is nevertheless noteworthy that at the

bivariate level, FWHR was more strongly correlated with sex

drive amongmen relative towomen.Thus, further examinations

of this relation among women and of the potential mechanisms

underlyingthisrelationarenecessary.Recentresearchshowsthat

progesteronemay function in part to dullwomen’s sexdrive (for

instance,frommid-cycletothelutealphaseduringwomen’smen-

strual cycles;Roney&Simmons, 2013). Interestingly, facial adi-

posity(whichostensiblywouldincreasethefacialwidth-to-height

ratio) relates negatively to trait progesterone inwomen (Tinlin

etal.,2013),suggesting thatwide-facedwomen’sexhibitionof

ahighersexdriverelativetowomenwithnarrowerfacesmaybe

driven, in part, by hormonal processes that are functionally dis-

tinct from those potentially underlying the FWHR-sex drive

link inmen. Future researchmight explorewhether thepositive

FWHR-sex drive linkmight bemediated by trait progesterone

levels in women. Finally, future research should consider the

interactiveeffectsoforganizational(e.g.,2D:4Dratio;FWHR)and

activational (current testosterone levels) hormones on sex drive.

Conclusion

Thepresent researchwas thefirst to link thehumanFWHRtosex

drive. These findings extend the field’s understanding of FWHR

as amorphological index of psychology and behavior, which to

this point has focused on traits that can be considered primarily

masculine in nature, such as aggression (e.g., Carré & McCor-

mick, 2008), psychopathy (Geniole et al., 2014), and even the

achievementdriveofUSpresidents(Lewisetal.,2012).Researchers

have typically attributed these findings to testosterone, which

may also be positively correlatedwith the FWHRduring devel-

opmental periods that are also complicit in forming adult sexual

attitudesanddesires.Byexaminingsexdriveasafactorknownto

bepositively influencedbyandrogens inbothmenandwomen

(Davis & Tran, 2001), the present study is the first to estab-

lish that the FWHRmight influence factors that are androgen

driveninbothsexes.ResultsalsoprovidenovelinsightintoFWHR

as amorphological predictor ofmen’s sociosexuality and infi-

delityintentions,whichseemtocorrespondwithextantresearch

linking other indicators of masculinity in males (such as grip

strength, shoulder-to-hip ratio) to sociosexuality (e.g., Gallup,

White,&Gallup, 2007).Taken together, this research is thefirst

to linkanovel facialmetric (FWHR)toadult sexualpsychology.
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Carré, J.M. (2014). Social status, facial structure, and assertiveness in brown

capuchinmonkeys.Frontiers inPsychology,5,567.doi:10.3389/fpsyg.

2014.00567.
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Carré, J.M.,McCormick,C.M.,&Mondloch,C.J. (2009).Facialstructure is

a reliable cueof aggressivebehavior.Psychological Science, 20,1194–

1198. doi:10.1111/j.1467-9280.2009.02423.x.

Carvalho, J., & Nobre, P. (2010). Predictors of women’s sexual desire: The

role of psychopathology, cognitive-emotional determinants, relation-

ship dimensions, and medical factors. Journal of Sexual Medicine, 7,

928–937. doi:10.1111/j.1743-6109.2009.01568.x.

Carvalho, J., &Nobre, P. (2011). Predictors ofmen’s sexual desire: The role

of psychological, cognitive-emotional, relational, and medical factors.

Journal of Sex Research, 48, 254–262. doi:10.1080/0022449100360

5475.

Cumming, G. (2013). Understanding the new statistics: Effect sizes, confi-

dence intervals, and meta-analysis. NewYork: Routledge.

Davidson, J.M.,Camargo,C.A.,&Smith, E.R. (1979). Effects of androgen

onsexualbehavior inhypogonadalmen.JournalofClinicalEndocrinol-

ogy andMetabolism, 48, 955–958. doi:10.1210/jcem-48-6-955.

Davis, S.R.,&Tran, J. (2001).Testosterone influences libido andwell being

in women. Trends in Endocrinology and Metabolism, 12, 33–37. doi:

10.1016/S1043-2760(00)00333-7.

DeLecce, T. L., Polheber, J. P., & Matchock, R. L. (2014). Sociosexual

orientation and 2D:4D ratios in women: Relationship to men’s desir-

abilityratingsasalong-termpairbond.ArchivesofSexualBehavior,43,

319–327. doi:10.1007/s10508-013-0201-2.

Dixson, B. J. W., Sulikowski, D., Gouda-Vossos, A., Rantala, M. J., &

Brooks, R. C. (2016). Themasculinity paradox: Facialmasculinity

andbeardedness interact todeterminewomen’sratingsofmen’sfacial

attractiveness.JournalofEvolutionaryBiology,29,2311–2320.doi:10.

1111/jeb.12958.

Edelstein, R. S., Chopik, W. J., & Kean, E. L. (2011). Sociosexuality mod-

erates the association between testosterone and relationship status in

menandwomen.HormonesandBehavior,60,248–255.doi:10.1016/j.

yhbeh.2011.05.007.

Eisenegger, C., Haushofer, J., & Fehr, E. (2011). The role of testosterone in

social interaction. Trends in Cognitive Sciences, 15, 263–271. doi:10.

1016/j.tics.2011.04.008.

Gallup, A. C.,White, D. D., &Gallup, D. D. (2007). Handgrip strength pre-

dictssexualbehavior,bodymorphology,andaggressioninmalecollege

students.Evolution andHuman Behavior, 28, 423–429. doi:10.1016/j.

evolhumbehav.2007.07.001.

Geniole,S.N.,Denson,T.F.,Dixson,B.J.,Carré,J.M.,&McCormick,C.M.
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Weston,E.M.,Friday,A.E.,&Liò,P. (2007).Biometricevidencethatsexual

selectionhasshapedthehomininface.PLoSONE,2,e710.doi:10.1371/

journal.pone.0000710.

Whitehouse, A. J., Gilani, S. Z., Shafait, F.,Mian, A., Tan, D.W.,Maybery,

M.T.,…Eastwood,P. (2015).Prenatal testosteroneexposure is related

to sexually dimorphic facial morphology in adulthood.Proceedings of

the Royal Society B: Biological Sciences, 282, 20151351.

Wilson,V.,Lefevre,C.E.,Morton,F.B.,Brosnan,S.F., Paukner,A.,&

Bates, T. C. (2014). Personality and facial morphology: Links to

assertiveness and neuroticism in capuchins (Sapajus [Cebus] apella).

Personality and IndividualDifferences, 58,89–94. doi:10.1016/j.paid.

2013.10.008.

Arch Sex Behav (2018) 47:1375–1385 1385

123

http://dx.doi.org/10.1177/0146167204264754
http://dx.doi.org/10.1016/j.evolhumbehav.2011.08.001
http://dx.doi.org/10.1016/j.evolhumbehav.2011.08.001
http://dx.doi.org/10.1037/0022-3514.95.5.1113
http://dx.doi.org/10.1007/BF01542376
http://dx.doi.org/10.1016/j.yhbeh.2015.01.006
http://dx.doi.org/10.1016/j.yhbeh.2015.01.006
http://dx.doi.org/10.1016/j.yhbeh.2013.02.013
http://dx.doi.org/10.1023/A:1024518730222
http://dx.doi.org/10.1023/A:1024518730222
http://dx.doi.org/10.1097/00006842-198106000-00002
http://dx.doi.org/10.1210/jc.2004-1747
http://dx.doi.org/10.1016/j.conb.2016.02.004
http://dx.doi.org/10.1007/s10508-014-0454-4
http://dx.doi.org/10.1007/s10508-014-0454-4
http://dx.doi.org/10.1056/NEJMoa1506119
http://dx.doi.org/10.1177/0956797611435133
http://dx.doi.org/10.1177/0956797611435133
http://dx.doi.org/10.1111/j.2044-8295.2012.02117.x
http://dx.doi.org/10.1210/jc.2005-2508
http://dx.doi.org/10.1177/0956797613511823
http://dx.doi.org/10.1016/j.yhbeh.2007.01.003
http://dx.doi.org/10.1016/j.yhbeh.2007.01.003
http://dx.doi.org/10.1016/j.yhbeh.2007.01.002
http://dx.doi.org/10.1016/j.yhbeh.2007.01.002
http://dx.doi.org/10.1016/j.psyneuen.2006.01.008
http://dx.doi.org/10.1093/ejo/21.2.137
http://dx.doi.org/10.3389/fpsyg.2016.01745
http://dx.doi.org/10.3389/fpsyg.2016.01745
http://dx.doi.org/10.1371/journal.pone.0000710
http://dx.doi.org/10.1371/journal.pone.0000710
http://dx.doi.org/10.1016/j.paid.2013.10.008
http://dx.doi.org/10.1016/j.paid.2013.10.008

	The Facial Width-to-Height Ratio Predicts Sex Drive, Sociosexuality, and Intended Infidelity
	Abstract
	Introduction
	Study 1

	Method
	Participants
	Measures
	Facial Measurement
	Sex Drive

	Statistical Analyses

	Results
	FWHR and Sex Drive
	Supplementary Analyses with Other Facial Metrics
	Study 2

	Method
	Participants
	Measures
	Facial Measures
	Sex Drive
	Sociosexual Orientation
	Anticipated Infidelity


	Results
	FWHR and Sex Drive
	FWHR and Sociosexual Orientation
	FWHR and Intention to Commit Infidelity
	Supplementary Analyses with Other Facial Metrics
	Sex Drive
	Sociosexual Orientation
	Anticipated Infidelity
	Internal Meta-analysis


	Discussion
	Limitations and Future Directions
	Conclusion

	Acknowledgements
	References




