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The marked change in a woman’s hormonal
profile that happens at menopause affects many
aspects of behaviour. We investigated circum-
menopausal women’s preferences for femininity
in the faces of young adult men and women.
Post-menopausal women demonstrated stronger
preferences for femininity in same-sex faces
than pre-menopausal women did. This effect
was independent of possible effects of partici-
pant’s age and suggests that dislike of feminine
(i.e. attractive) same-sex competitors decreases
as fertility decreases. No significant difference
between pre- and post-menopausal women was
observed for men’s faces, potentially because
circum-menopausal women do not necessarily
view young adult men as potential mates. To our
knowledge, this is the first study to demonstrate
circum-menopausal changes in women’s face
preferences.
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1. INTRQDUCTION

Women’$wereferences for masculinity in men’s,faces are
enhanced during the late follicular (i.e. fertile}whase of
the menstrual cycle (e.g. Penton-Voak ez al. 1999; Jones
et al. 2005; Welling ez al. 2007). Since facial masc-
ulinity is“wositively related to men’s longsterm health
(Thornhill & Gangestad 2006), enhanced werefgrences
for masculinity in men’s faces during the, fertile'whase
of the menstrual cycle may increase offvering health
(Gangestad & Thornhill 2008; Jones ez al. 2008).

While many gtudies have investigated the effects of
menstrual cycle*whase on women’s judgements of the
attractiveness of men’s fgces, fewer have investigated
whether menstrual cycle*ehase also affects women’s
judgements in the attractiveness of women’s faces.
Fisher (2004) found that women gave lower attractive-

,ness ratings to women’s faces when the raters were in
“whases of the menstrual cycle in which oestrogen levels
are raised than in other*whases. No such difference
was found for men’s faces. Fisher (2004) suggested
that decreased attractiveness ratings of women’s faces
when oestrogen levels are, high reflect increased
derogation of same-gex,corwetitors at these times.
Consistent with this*werdeosal, Welling ez al. (2007)
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and Jones et al. (2005) found that women’s“werefer-
ences for feminine (i.e. attractive, Perrett er al. 1998)
women are decreased around ovulation.

Although, many studies have invegtigated the
effects of menstrual-cycle*whase on face“wreferences,
we know of no studies thgt have tested for circum-
mendweapsal changes in facégreferences. This is some-
what suderising, since mendwause is associated with
decreased fertility (Gilbgrt 2000) and a shift away
from a mating-orientated esychglogy towards a more
family- and community-orientedesychology (Hawkes
et al, 1998). Consequently, we investigated circum-
mendeausal womery'sereferences for feminized faces.
Because women’s“wreferences for mascylinity in
men’s faces are enhagced during the fertile*whase of
the menstrual ,cycle,“wost-mendeausal women may

yshow stjonger“ereferences for feminine men than
“wre-mendeausal women do. If women are ajso more
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likely to derogate atjractive sgme-sex comeetitors
when fertility, is high,“wost-mendeausal women may
show stronge™ergferences for feminine (i.e. attractive)
female faces thartwre-mendweausal women do.

2. MATERIAL AND METHODS

(a) Stimyli

Following“werevious studies of attractiveness (Penton-Voak et al.
1999; Jones et al, 2005; DeBruine ez al. 2006; Welling ez al. 2007),
we psed“erototyee-basgd image transformations to ,objectively
marieulate sexual dimgrehismy of two-dimensional shhee in face
images, Male and femgl&wrototywes were manufactured by averaging

Jthe shhees of a grote of 60 male or 60 female faces. These
“erototyees were used to transform the face images of 20 white men

(mean=19.5 years, s.d.=2.3) and 20 white, women (mean=18.4
years, s.d.=0.7) by adding or suftracting 50"eer cent of the linear

Wdifferepces in tyo-dimensional shbee between the male and female
“wrototyees. Thiswerocess creates masculinized and ferpinized versions

(fgure 1) of the images that differ in sexual dimoehism of two-
dimensional shhee and that are matched in other regards (e.g. skin
colour, Tiddeman ez al. 2001). These male and female faces have

,been used in a“erevious study of menstrual cycle effects on face
“wreferences ( Welling ez al. 2007). Welling ez al. (2007) demonstrated

that womeneerceive the feminized versions as being more femipine
than the magculigized versions, conSrming,that our image mariieu-
lation affect$werctetions of femininity in théwredicted manner.

(b) Procedure

Ninety-seven white women! ‘a*tlc‘nated in the study (mean=48.75
yearg, s.d.=6.32; range=40-64,years). Fortyive of the women
(the “eqst-mendwausal grotre) rtgorted that, as a consequence
of menbdeause, thgy no longer ekeerienged mgnses. Fifty-two of
the women (the “ere-mendwausal grote) rteorted that they
continued to gkeerience menses. Women in Qur study were
selected for rteprting no use of hormone rtelacements or
hormona} contractetives.

Particieants were shown the 4,;) wairs of face images and were
asked to choosg the face in each“weair that they considered more
attractive. Eachwair consisted of a masculinized and a fgminized
version of the same individual. The order in which the“wairs of

.faces were shown, and the side of the screen on which any
“warticular image was shpwn were fully randomized. This method

has been used in many“erevious studies of face*wereferences (e.g.
Jones ez al. 2005; DeBruine ez al. 2006; Welling ez al. 2007).
The study was conducted online. Previous studies have demon-

Jstrated that online and labozatory studies of variation in face
“wereferences*eroduce equivalentwatterns of results (e.g. Jones et al.

2005, 2007).

3. RESU|.TS ,

For each“wartidieant, we calculated the number of
times they chose feminized female faces (out of 20)
and feminized male faces (out of 20). ANCOVA
(within-subjects factor: sex of face (male, female);
betwgen-subjects factory circum-menopausal status (ere-
mendwause, “wost-mendweause); covariate: participant
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Figure 1. Exarheles of (a(i),b(i)) feminized and (a(ii),b(ii))
masculinized male and female faces used in our study.

age) revealed a signiScant main effect of sex of face
(F1,04=13.05, p<0.001), whereby women were more
likely to choose feminine faces when judging women’s
faces (mean=16.05, s.e.m.=0.37) than when judging
men’s faces (mean=11.82, s.e.m.=0.52). There were
also signiScant interactions between sex of face and
circum-menopausal status (Fy94=4.68, p=0.033,
Rgure 2) and between sex of face and participant age
(F1,04=8.18, p=0.005). The main effects of circum-
menopausal status (I'1,04=0.67, p=0.414) and parrici-
pant age (Fy,9,=2.01, p=0.159) were not signi< cant.
Next, we carried out stearate ANCOVAs for male
and female faces. For female faces, there was a
signifcant main effect of circum-menopausal starus
(F1,04=6.07, p=0.016) and no main effect of partici-
pant age (F1,04=0.89, p=0.346). For male faces, there
was a signifcant main effect of parricipants’ age
(F1,04=6.53, p=0.012) and no main effect of circum-
o menopausal status (Fq,94=0.46, p=0.498). Partici-
“wants’ age and the number of feminized males chosen
wergwositively correlated (r=0.27, n=97, p=0.007).
Spearate regression analyses for, male and female
face*wpeferences with circum-mendweausal status and
age as“eredictors were also carried out. The analysis
for female faces (I;,94=3.33, p=0.040) showed a
signif cant effect of circum-mendweausal status (z=2.46,
»=0.016, 3=0.316) but no signiScant effect of age
(z=—0.95, p=0.346, = —0.122). The analysis for
male faces (F,04=3.98, p=0.022) showed a signi-
ficant effect of age (t=2.55, p=0.012,,6=0.326) but
no signiScant effect of circum-mendeausal status
(t=—0.68, p=0.498, 8= —0.087). Rbteeating the
ANCOVA and rggression analyses above with argsine-
transformed face*wereference scores (to remove dteen-
. dence of the variance on the means) reyealed the same
‘wattern of signiScant results as our“wrior analyses.
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Figure 2. The signiScant interaction between sex of face and
o circum-menopausal status. On the y-axis, 10 =chance (i.e. no
“wreference for feminized or masculinized faces). Bars ghow

actugl (i.e. observed) geans and s.e.m. Grey bars,“ere-

mendweausal; white bars;wost-mendeausal.
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Frequency scoreg were converted to“erdeortions out
of the maximum®“wossible number of times feminized
faces could be chosen fpr each sex (i.e. 20) before the
arcsine tragsform was h¥ejied.

One-samele ¢-tests corearing the number of times
feminized faces were chosen with the chance value of
10 showed that women chose the feminized versions
of women’s (#2(96)=16.47, p<0.001) and men’s
(2(96) =3.54, p<0.001) faces signif cantly more often
than chgnce.

We stecated our jnitial ANCOVA with partnership
status (eartnered, uhgartnered) included as a factor.
Forty-six, women rteorted that they were in a
relationshite and 28 ,women rdeorted being single
(23 women did not“erovide these data and were
excluded from this analysis). Including partnership
status in the ANCOVA did not affect the interactions
between sex of face and circum-menopausal status
(F1,60="17.47, p=0.008) and between sex of face and
participant age (Fy,69=7.62, p=0.007).

4. DISCUSSION , . .
As we“eredicted, *wost-mendwausal women’s*erefer-
ences for femininity in women’s faces werg signi-
ficantly stronger than thosg of “ere-mepdeausal
women. , This ,effect was ind®eendent of*“gpossible
effects of'earticieant age. Although, this same*wattern
was evident for judgements of men’s faces, the
difference was not signiScant and was signiScantly
smaller than the difference for women’s faces. Thus,
our {indings show that differences among gircum-
mendeausal women in the strength of their*verefer-
ences foy feminine, faces werg driven by differences
between “wre- gnd“wost-mendeausal women in the
strength of thei*egeferences for feminine women.
Consistent witherevious findings (e.g. Perrett ez al.
,1998), women in our study demonstrated strong
“wreferenges for femininity in women’s faces. Thus,
stronger “ereferences foy feminine (i.e. attractive)
ywomen gmong eost-mendqgusal women than among
“wre-mendeausal women sheworts the“werdeosal that
, derogation of attractive same-sex corheectitors is more
“wronounced when fertility is high (Fisher 2004; Jones
et al. 2005; Welling et al. 2007). It is irheortapt to
note, here, howgver, that bqth the women in theere-
and “wost-mendwausal grotes demonstrated strong
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“ereferences for feminine women (Sgyre 2). Thus, the
effect of mendeause on women’s “ereferences for
femininity reflects strqnger attragtion to femjnine
womgn in theé wqst-mendeausal grotw, than in the ere-
mendgausal grote, rather than the“wre-mendpausal
grobyg “ereferring ;masculine women while the“wost-
mendweausal ggoteerefer feminine worgen.

While our*wrediction of changed“@references for
feminje women among circum-mendeausal women
was sheeorted, we found limited evidenge that“eost-
mendeausal women demjonstrate gtronger wereferences
for feminjne men than“ere-mendwausal women do.
Although,*wost-mendeausal women tended to ghow
stronger “wreferences for feminine men than“were-
menpeausal women did (Sgure 2), this effect of
,mendeause was not signifcanj for men’s faces. One

*wossibility is thag circum-mendeausal women do not
view the age grobwe from which our face stimuli were
manufacfjured (i.e. young adult men in thgir late
teens) as‘wotential mates. Effects, pf hormonal*erofile
on attractiveness juydgements of dwosite-sex individ-
uals ynay be more“eronounced when judging*eeers
(i.e.“erobable mates) than when judging ,much
younger individualg (i.e. unlikely mates). We Yeecu-
late that this nay ekelain why we found no signiS cant
effect of mendeause on women’s judggments pf men’s
faces and is consistent with the unejeected wositive
association that we obsgrved between“wereferences for
feminine men and'§articteant age.

An effect of mendeause op women’sereferences for
feminine wognen would be ekeected for judgements of
this age grotq of faces, however, if attractive, young
adult women*wose a threatg, to circum-mendweausal
women’s rpmantic relationsiies or their chances of
attracting d'qartner. Such a threat seemswerobable sipce
circym-mendeausal women’s romantic relationshies
are tyeically with men who are close to their own age
and mgn in this age grobe are known to demonstrate
strong“wereferences for young adult women (Buss
» 1994). Future studjes investigating the effects of meno-

‘wause on women’s“ereferences for femininity jn face
stimuli of different ages may shed light on this‘woint.
Such studieg could also assess the extegt to which
circum-mendweaugal changes in femininity*ereferences
reflect changes inereferences for sexually dimoehic or
neqtenous facial characterjstics. That we found no
corhearable effect of mendweause fo; judgements of
men’s faces suggests that stronger“wereferences for
feminige womer, among wost-mendeausal, women than
among erg-mendeaysal women is not sirfrely a conse-
quence of‘wost-mendwausal women being more atten-
tive when judging the attractiveness of, faces generally.

o We show here that circum-menbdeausal women’s

‘wreferences for femininity in youpg adult women’s
faces are stronger following menbdeause, suggesting
that the effects of within-sex corheetition on judge-
ments of the attractiveness of other women decreases
as fertility decreases (Gilbert 2000) and as circum-
mendeaysal women shift away from a mating-
oriented “esychology (Hawkes ¢f al. 1998). The

, hormonal changes that might unde*ein circum-meno-

‘wausal changes in judgements of women’s facial
attractiveness are unknown. However, studies show-
ing that derogation of the attractiveness of other
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women is strongest on days of the menstrual cycle
when oestrogen levels are high (Fisher 2004),
together with Sndings of lowered oestrogen following
menpeause (Gilbert 2000), suggest that circum-
mendweausal changes in face“wreferences may reflect
changes in oesgogen levels. Investigating the effects
of circum-menbdweausal changes in oestrogen levels,
together with changes in other hormones and ratios
of hormones, may“werovide insight into the mecha-
nisms that ynderein circum-menbdeausal changes in
women’s facéereferences.
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