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Women compete to attract mates through self-promotion of their physical characteristics, and this is most pro-
nounced in the fertile late-follicular phase of their menstrual cycles. Thus, we hypothesized that women in the
late-follicular phase would report greater acceptance of cosmetic surgery than women in the non-fertile mid-
luteal phase. Contrary to our hypothesis, we found amarginally significant effectwhereby acceptance of cosmetic
surgery was higher in the luteal phase compared to the late-follicular phase when controlling for self-esteem.
Lower acceptance of cosmetic surgery at peak fertility may reflect women's intolerance of artificial
(i.e., dishonest) attractiveness-enhancingprocedureswhenmating opportunities aremost critical, but further re-
search is needed. Additionally, women's general approval of cosmetic surgery was positively predicted by their
reported appearance-contingent self-worth and negatively predicted by self-worth contingent on being a virtu-
ous person. This suggests that the greater the virtue individuals believe themselves to possess, the more readily
they ascribe judgment to others.

© 2016 Elsevier Ltd. All rights reserved.
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1. Introduction

In women, several traits are apparent indicators of health and repro-
ductive value and are considered attractive bymen (e.g., clear complex-
ion, Fink & Neave, 2005; femininity, Law Smith et al., 2006). Women
draw comparisons between themselves and other women on the basis
of these traits (Buss, Shackelford, Choe, Buunk, & Dijkstra, 2000). This
phenomenon is referred to as female intrasexual competition, which en-
compasses twoprimary competitive strategies: self-promotion and der-
ogation (Vaillancourt & Sharma, 2011). Derogation of female rivals is a
covert strategy used to decrease a competitor's apparent mate value
through disparaging their appearance (e.g., Fisher, 2004), excluding
them from a social group, or circulating rumors regarding their promis-
cuity (Vaillancourt & Sharma, 2011). Women report feeling jealous and
competitive when exposed to attractive women (e.g., Fink, Klappauf,
Brewer, & Shackelford, 2014) and jealousy over physical attractiveness
is a recurrent explanation for female-directed social aggression
(Owens, Shute, & Slee, 2000). Relatedly, self-promotion involves aug-
menting physical characteristics to garner the attention of potential
partners and is a commonly used intrasexual competitive tactic
(e.g., Haselton, Mortezaie, Pillsworth, Bleske, & Frederick, 2007).

Female intrasexual competition is most pronounced in the fertile
late-follicular phase of the menstrual cycle (but see Cobey, Klipping, &
Buunk, 2013). For example, women are more competitive and selfish
during bargaining games when playing against other women (Lucas,
Koff, & Skeath, 2007) and may downgrade the attractiveness of female

rivals more (Fisher, 2004) near ovulation. Fisher (2004) found that
women tested on cycle days characterized by high estradiol (which
peaks near ovulation, see Stanislaw & Rice, 1988) rated other women's
facial attractiveness more negatively than those tested on low estradiol
days, although thismay not be about fertility per se because some of the
high estradiol days fell within the non-fertile mid-luteal phase. Similar-
ly, Hahn, Fisher, Cobey, DeBruine, and Jones (2016) documented a pos-
itive, within-subjects effect of women's testosterone (which also peaks
near ovulation, Bloch, Schmidt, Su, Tobin, & Rubinow, 1998; Dabbs,
1990) on their intrasexual competition, but not of estradiol or proges-
terone. However, Cobey et al. (2013) used a within-subject design and
transvaginal ultrasonography to assess fertility status and did not find
that women's intrasexual competition increased when fertile, although
this study used a very small sample.Moreover, women have been found
to experience other behavioral and psychological changes around ovu-
lation related to intrasexual competition, such as preferring sexier
clothingmore (Durante, Li, & Haselton, 2008), applyingmore cosmetics
(Guéguen, 2012), and increasing self-grooming and ornamentation
(Haselton et al., 2007) duringpeak fertility versus other times.Women's
self-esteemmay also decrease during the fertile phase of themenstrual
cycle (Hill & Durante, 2009), which may increase the likelihood of
spending money on attractiveness-enhancing products like cosmetics
(Durante, Griskevicus, Hill, Perilloux, & Li, 2011).

Cosmetics have been used for centuries to enhance attractiveness
(e.g., Marwick, 1988) and represent a method of artificially increasing
one's perceived genetic quality (see Etcoff, Stock, Haley, Vickery, &
House, 2011). Accordingly, women wearing facial cosmetics are consis-
tently rated as being more attractive by men (e.g., Mulhern, Fieldman,
Hussey, Lévêque, & Pineau, 2003). Medical advances have provided

Personality and Individual Differences 115 (2017) 99–102

⁎ Corresponding author.
E-mail address: welling@oakland.edu (L.L.M. Welling).

http://dx.doi.org/10.1016/j.paid.2016.04.087
0191-8869/© 2016 Elsevier Ltd. All rights reserved.

Contents lists available at ScienceDirect

Personality and Individual Differences

j ourna l homepage: www.e lsev ie r .com/ locate /pa id

http://crossmark.crossref.org/dialog/?doi=10.1016/j.paid.2016.04.087&domain=pdf
http://dx.doi.org/10.1016/j.paid.2016.04.087
mailto:welling@oakland.edu
http://dx.doi.org/10.1016/j.paid.2016.04.087
http://www.sciencedirect.com/science/journal/
www.elsevier.com/locate/paid


novel methods for improving appearance through cosmetic surgery
procedures (e.g., Singh & Randall, 2007). Several popular procedures
(e.g., breast augmentation; American Society of Plastic Surgeons,
2011) cater to men's preferences for physical attributes, such as rela-
tively large breast size (Jasieńska, Ziomkiewicz, Ellison, Lipson, &
Thune, 2004) and feminine faces (Law Smith et al., 2006). Similar to
makeup, cosmetic surgery represents dishonest signaling whereby
one advertises artificially-enhanced indicators of genetic quality. How-
ever, unlike cosmetics, cosmetic surgery carries significant health
risks. Priming women with intersexual courtship and intrasexual com-
petition increases their reported willingness to engage in high-risk
appearance-enhancing activities (Hill & Durante, 2011), andwomen re-
port that enhancement of their physical features is a competitive tactic
(Walters & Crawford, 1994), suggesting that cosmetic surgery is an ex-
ample of self-promotion as an intrasexual strategy. Indeed, Arnocky and
Piché (2014) found that men and women who report being more
intrasexually competitive have more positive attitudes about cosmetic
surgery. Here we investigated the relationship between menstrual
cycle phase and women's acceptance of cosmetic surgery using a
between-subjects design. We compared women estimated to be in the
fertile late-follicular phase to women estimated to be in the mid-luteal
(non-fertile) phase of their menstrual cycles. We hypothesized that
women in the late-follicular phase would report greater acceptance of
cosmetic surgery.

2. Materials and methods

2.1. Participants

Participants were recruited from the psychology subject pool at a
Midwestern university and from the online community via social
media websites (e.g., Facebook). Subject pool participants were com-
pensated with course credit and other participants were not com-
pensated. Participation was restricted to naturally-cycling women
between 18 and 40 years of age who were not using exogenous hor-
mones (and had not in the previous 3 months), were not pregnant or
breastfeeding, and who reported regular menstrual cycles between
24 and 35 days in length. To maximize differences based on fertility
status, we included participants who reported being at one of two
points in the cycle (late-follicular or mid-luteal) that show fairly pre-
dictable hormonal patterns (e.g., Bakos, Lundkvist, Wide, & Bergh,
1994). We deemed the high fertility (late-follicular) phase to include
participants' predicted day of ovulation and the preceding 6 days
(see Jochle, 1973; Wilcox, Weinberg, & Baird, 1995) and the mid-
luteal phase as 6–10 days before the estimated next menstrual
onset. Data from participants who did not meet these inclusion
criteria were not saved.

Participants (N = 121, 66 predicted to be in the late-follicular/high
fertility phase; age: M = 23.92 years, SD = 5.26) primarily Caucasian
(79.3%; 7.4% African American, 4.1% Asian, 6.6% Hispanic, and 2.5%
“other”) and heterosexual (90.0%, 7.5% bisexual, and 2.5% homosexual).
Roughly half (48.7%) reported being in a committed relationship. Proce-
dures were in accordance with The Code of Ethics of theWorld Medical
Association (Declaration of Helsinki) for experiments involving
humans, was approved by the university ethics committee, and all per-
sons gave their informed consent prior to participation. Participation oc-
curred online.

2.2. Procedure

Participants completed a demographic questionnaire that included
questions assessing eligibility (e.g., cycle regularity). They reported the
date of their previous two menstrual onsets, their typical menstrual
cycle length, their next estimated menstrual onset, and how accurate
they deemed each estimate on a five-point scale (anchors: 1 = not at
all accurate, 5 = completely accurate; for similar methods, see

Gangestad, Thornhill, & Garver, 2002; Gangestad, Thornhill, &
Garver-Apgar, 2005). Using this information, we took an average
(weighted by participants' reported certainty) of three cycle lengths:
the length of their last cycle (calculated from their reported last two
onset dates), the length of their current cycle (calculated from their
last menstrual onset and predicted next onset), and their estimated av-
erage cycle length. Each participant's point in their menstrual cycle rel-
ative to the date of ovulation was calculated using the backward-
counting method (e.g., Gangestad, Simpson, Cousins, Garver-Apgar, &
Christensen, 2004), whereby we counted forward one cycle length
from reported last menstruation and then counted backward 15 days
(see Dixon, Schlesselman, Ory, & Blye, 1980) to estimate the day of
ovulation.

We assessed women's attitudes about cosmetic surgery using the
Acceptance of Cosmetic Surgery Scale (ACSS; Henderson-King &
Henderson-King, 2005). Because women's self-esteem may decrease
at ovulation (Hill & Durante, 2009), we included the Rosenberg Self-
Esteem Scale (RSES; Rosenberg, 1965). Finally, participants completed
the Contingencies of Self-Worth Scale (CSWS; Crocker, Luhtanen,
Cooper, & Bouvrette, 2003), which includes seven subscales measuring
where individuals derive their feelings of self-worth. We presented
the entire CSWS to participants, but were specifically interested in the
appearance subscale because high appearance-contingent self-worth
(ACSW) is associated with positive attitudes about cosmetic surgery
(e.g., Delinsky, 2005).

3. Results

ACSS data were log transformed to correct skew (Kolmogorov–
Smirnov = .094, p = .054; M = 3.59; SD = .39, Range = 2.84–4.26).
First, we tested for differences in self-esteem and ACSW between our
high- and low-fertility participants, but found no significant differences
(RSES: t(112) = .243, p N .80; ACSW: t(100) $_amp_$lt; .934, p N .35).
RSES scores were not correlated with total ACSS scores (r = −.142,
p N .14), but were negatively correlated with ACSW scores (r = −
.411, p b .001).

A one-way ANOVA with ACSS as the dependent variable and cycle
phase as the fixed factor revealed no effect of menstrual cycle phase
on ACSS scores, F(1, 111) b 2.18, p N .14. Including ACSW as a covariate
revealed a significant main effect of ACSW, F(2,99) = 16.109, p b .001,
ƞ2 = .144, whereby women high in ACSW reported higher ACSS scores
(M = 43.3, SD = 13.6) than other women (M = 34.2, SD = 13.4). Re-
peating the above analyses with RSES scores as a covariate revealed a
marginally significant main effect of cycle phase (F(2105) = 3.199,
p = .077, ƞ2 = .03), whereby participants had higher ACSS scores dur-
ing the luteal phase (M = 3.55, SE = .054) than during the follicular
phase (M = 3.43, SE = .051) when controlling for differences in self-
esteem. There were no other significant effects (all F b .943, all p N .33).

3.1. Additional analyses

A linear regression revealed that ACSS scores were positively pre-
dicted by women's ACSW (late-follicular phase: β = .334, t = 2.55,
p = .014; mid-luteal phase: β = .408, t = 2.93, p = .005), which
accounted for 11–17% of the variance in ACSS scores (late-follicular
phase: R2 = .11, F(1, 53) = 6.52, p b .014; luteal phase: R2 = .17, F(1,
44)= 8.59, p b .005). Multiple regression using Akaike Information Cri-
terion formodel selection and entering all CSWS subscales revealed that
the appearance and virtue subscales offered the best model for
predicting scores on the ACSS, accounting for 14.9% of the variance,
F(2, 272) = 23.69, R2 = .149, p b .001. A higher acceptance of cosmetic
surgery is positively related to self-worth contingent on one's appear-
ance, β = .367, t = 6.54, p b .001, and is negatively related to self-
worth contingent on being a virtuous or moral person, β = −.130,
t = −2.31, p = .022.
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