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Abstract: Over the last decade, a growing literature has shown that women in the fertile 
phase of the menstrual cycle demonstrate stronger preferences for men with masculine 
traits than they do when in the non-fertile phases of the cycle (see Gangestad and Thornhill, 
2008 and Jones et al., 2008 for recent reviews). In a recent article, Harris (in press; Sex 
Roles) failed to replicate this increase in women’s preferences for masculine faces when 
women are near ovulation. Harris represented her study as one of only three studies on the 
topic, and as the largest of the existing studies. There are, however, many more studies on 
menstrual cycle shifts in preferences for facial masculinity in the published literature, 
including one that is 2.5 times larger in size than the Harris study. In this article, we review 
the evidence for cyclic shifts in mate preferences and related behaviors and discuss 
weaknesses of Harris’s methods. Considered as a whole, the evidence for menstrual cycle 
shifts in women’s preferences and behaviors is compelling, despite the failure of replication 
reported by Harris. 
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Introduction 

 Scholars studying gender and sexuality have increasingly sought insights from 
biological theories and endocrinology. In large part, this is due to the value of these 
perspectives in guiding researchers to the discovery of new phenomena that might not have 
been discovered without such insight. The utility of this type of approach is demonstrated 
by recent work showing that women, like females in many non-human species, show 
theoretically meaningful changes in their mate preferences and sexuality according to 
variations in their fertility.  
 Two such studies (Penton-Voak et al., 1999; Penton-Voak and Perrett, 2000) reported 
that women’s preferences for masculine characteristics in men’s faces were stronger during 
the fertile phase of the menstrual cycle than during other phases. These findings support 
theories of strategic pluralism in women’s mate choice (Gangestad and Simpson, 2000), 
which propose that women will show stronger preferences for short-term mates displaying 
exaggerated sex-typical characteristics when conception is likely to occur. In her recent 
article, “Menstrual Cycle and Facial Preferences Reconsidered”, Harris (in press) did not 
replicate this effect of menstrual cycle phase on women’s preferences for masculine 
characteristics in men’s faces and concluded that “the general assumption in the literature 
that their [Penton-Voak et al., 1999; Penton-Voak and Perrett, 2000] findings and 
theoretical analysis are well established seems to require serious reconsideration”. We 
wholeheartedly agree that, in all areas of science, it is important to continually reassess 
previously reported findings and the theoretical frameworks that they are thought to 
support. Nonetheless, we believe that Harris is perhaps unaware of the amount of evidence 
in support of variation in women’s masculinity preferences and mating behaviors during 
the menstrual cycle, and that a more comprehensive review of the field in general is 
necessary to place her unsuccessful replication in context.  

Previous Studies of Cyclic Shifts in Women’s Masculinity Preferences 
Harris exclusively compares her unsuccessful replication with the two studies 

reported by Penton-Voak and colleagues. In doing so, she overlooks many other studies in 
which women demonstrate stronger preferences for masculine men during the fertile phase 
of the menstrual cycle than during other phases (for reviews see Jones et al., 2008 and 
Gangestad and Thornhill, 2008). For example, many studies that were not considered by 
Harris have found that women showed stronger preferences for masculine male facial traits 
during the late follicular phase of the menstrual cycle (e.g., Johnston, Hagel, Franklin, Fink, 
and Grammer, 2001; Jones et al., 2005a; Little, Jones, and DeBruine, 2008; Vaughn, 
Bradley, Byrd-Craven, and Kennison, 2010). Furthermore, other research on hormone 
mediation of behavioral and neurobiological responses to male faces complements these 
findings (Johnston, Arden, Macrae, and Grace, 2003; Lacreuse, Woods, and Herndon, 
2007; Macrae, Alnwick, Milne, and Schloerscheidt, 2002; Roney and Simmons, 2008; 
Rupp et al., 2009; Welling et al., 2007). 

Although Harris focuses on the effect of menstrual cycle phase on face preferences, 
stronger attraction to masculine men during the fertile phase of the menstrual cycle is by no 
means unique to attractiveness judgments of faces. For example, women’s preferences for 
masculine characteristics in men’s voices (Feinberg et al., 2006; Puts, 2005; see also Puts, 
2006) and body shapes (e.g., Little, Jones, and Burriss, 2007) are also stronger during the 
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fertile phase of the menstrual cycle than during other phases. Similarly, women’s 
preferences for putative male pheromones (Grammer, 1993; Hummel, Gollisch, Wildt, and 
Kobal, 1991), dominant men’s body odors (Havlicek, Roberts, and Flegr, 2005), videos of 
muscular and behaviorally dominant men (Gangestad, Simpson, Cousins, Garver-Apgar, 
and Christensen, 2004; Gangestad, Garver-Apgar, Simpson, and Cousins, 2007), dominant 
characteristics in men’s personality descriptions (Lukaszewski and Roney, 2009), and 
masculine characteristics in point-light displays of biological motion (Provost, Troje, and 
Quinsey, 2008) are also stronger during the fertile phase of the menstrual cycle. 
Unsuccessful replications, such as those reported by Harris (in press) and Peters, Simmons, 
and Rhodes (2009), should be weighed against the much larger number of studies that have 
shown cyclic variation in women’s preferences for male masculinity in many different 
domains and not weighed only against the two studies by Penton-Voak and colleagues 
(Penton-Voak et al., 1999; Penton-Voak and Perrett, 2000) that are Harris’ sole focus. 

Cyclic Shifts in Women’s Desires for Men other than Primary Partners  
In their papers, Penton-Voak and colleagues speculated that increased attraction to 

masculine men around ovulation may be linked to Bellis and Baker’s (1990) proposal that 
women are more likely to engage in extra-pair mating around ovulation than at other times 
in the menstrual cycle, possibly to realize genetic benefits in offspring. Harris is critical of 
this proposal, noting that other researchers have criticized Bellis and Baker’s study (e.g., 
Moore, Martin, and Birkhead, 1999). However, many other published studies present 
converging evidence that women’s interest in extra-pair mating is greater as ovulation 
approaches than it is during other phases of the menstrual cycle. For example, women 
report more frequent sexual fantasies about men other than their primary partner near 
ovulation than at other times, while the reported frequency of sexual fantasies about their 
primary partner does not change (Gangestad, Thornhill, and Garver, 2002; Gangestad, 
Thornhill, and Garver-Apgar, 2005; see also Haselton and Gangestad, 2006 and Pillsworth 
and Haselton, 2006). A similar pattern of results has been observed for women’s reported 
commitment to their romantic partner (Jones et al., 2005a). Women are also more receptive 
to men’s courtship invitations (Guéguen, 2009a, 2009b), are more likely to dress 
attractively and express interest in revealing clothing (Durante, Griskevicius, Hill, 
Perilloux, and Li, in press; Durante, Li and Haselton, 2008; Haselton, Mortezaie, 
Pillsworth, Bleske-Rechek, and Frederick, 2007; Hill and Durante, 2009), report that they 
are more likely to attend social gatherings where they might meet men (Haselton and 
Gangestad, 2006), report greater extra-pair flirtation, and report greater mate guarding by 
their primary partner (Gangestad, Thornhill, and Garver, 2002; Haselton and Gangestad, 
2006) as ovulation approaches relative to other times.  

Moderators of Cycle Shifts in Women’s Mate Preferences and Behaviors   
Although Harris’ review of the current state of the literature on cyclic shifts in 

women’s masculinity preferences and extra-pair desires is clearly incomplete, her 
unsuccessful replication of a cyclic shift in women’s face preferences certainly raises the 
question of why such shifts are more apparent in some studies than in others. One 
possibility is that the magnitudes of the effects of menstrual cycle phase on women’s mate 
preferences and extra-pair desires vary systematically among women (see Perrett, 2010). 
Indeed, research has found that the magnitude of cyclic shifts in women’s masculinity 
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preferences is related to factors such as women’s femininity, family background, and 
baseline hormone levels (e.g., Boothroyd and Perrett 2008; Feinberg et al., 2006; Johnston 
et al., 2001; Welling et al., 2007). Relatedly, women with attractive partners show smaller 
cyclic shifts in extra-pair desire and mating behaviors than do women with relatively 
unattractive partners (Gangestad et al., 2005; Haselton and Gangestad, 2006; Pillsworth and 
Haselton, 2006). Findings such as these suggest that cyclic shifts in women’s behavior may 
be more complex than was initially thought and that this additional complexity may 
contribute to variation in the magnitude of cyclic shifts across studies. 

Additionally, age-related individual differences in hormonal fluctuations during the 
menstrual cycle and the prevalence of anovulatory cycles (Vitzthum, 2008) will affect the 
extent to which cyclic variation in women’s mate preferences and mating behaviors are 
evident in a given sample. Notably, while more than a quarter of the women included in 
Harris’ analysis were 40 years of age or older and more than half were over 30 years of 
age, most other studies of cyclic shifts in masculinity preferences have limited their sample 
to women under 30 years of age (e.g., Feinberg et al., 2006; Gangestad et al., 2004; Jones et 
al., 2005a; Provost et al., 2008; Puts, 2005, 2006; Rupp et al., 2009) or under 40 years of 
age, with the overwhelming majority of participants being younger than 30 (e.g., Little, 
Jones, and Burriss, 2007; Little, Jones, and DeBruine, 2008). Limiting the age range of the 
women tested in this way reduces potential problems associated with greater frequency of 
anovulatory menstrual cycles among older women (Harlow and Ephross, 1995) and age-
related differences in hormonal changes during the menstrual cycle (Vitzthum, 2008). The 
high number of relatively older women in the sample raises concerns regarding how many 
of the women classified as “high fertility” were actually in a high-fertility state when they 
participated in Harris’ study. Of course, the systematic study of how age (and age-related 
changes in fertility) influences cyclic variation in preferences is a topic worthy of further 
study to elucidate any putative biological function of such shifts, but Harris presents no 
such analysis.  

Methodological Issues in Menstrual Cycle Research 
By contrast with Harris’ claim that her between-subjects study contains a larger 

number of women than past research on cyclic shifts in women’s facial masculinity 
preferences, Jones et al. (2005a) used a between-subjects design to demonstrate cyclic 
shifts in women’s masculinity preferences in a sample over 2.5 times larger than Harris’ 
sample. Additionally, the emphasis that Harris places on the sample size of her between-
subjects study is misleading; studies with smaller samples have often used more powerful 
within-subjects designs (e.g., Johnston et al., 2001; Penton-Voak et al., 1999; Welling et 
al., 2008) in order to control for the effects of other factors that predict variation in 
women’s masculinity preferences (e.g., women’s own attractiveness, Penton-Voak et al., 
2003; Smith et al., 2009). More recently, research has used hormone tests, such as those 
assessing luteinizing hormone or progesterone peaks, to verify ovulation (see, e.g., 
Feinberg et al., 2006; Gangestad, Thornhill, and Garver, 2002; Haselton, Mortezaie, 
Pillsworth, Bleske-Rechek, and Frederick, 2007; Jones et al., 2005b). In studies using these 
methods, roughly one-third of women do not show hormonal evidence that ovulation has 
occurred and are excluded from analyses (Gangestad, Thornhill, and Garver, 2002; 
Haselton, Mortezaie, Pillsworth, Bleske-Rechek, and Frederick, 2007; Jones et al., 2005b). 
In combination with the relatively high percentage of older women in Harris’s study, the 
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lack of confirmation of ovulation within the cycle makes interpreting the findings 
problematic.  

A related problem concerns Harris’s methods for screening out women using 
hormonal contraceptives. Harris asked women only whether they were currently using the 
contraceptive pill. However, because all hormonal contraceptives (e.g., Depo-Provera 
shots, patches, vaginal rings, and hormonal IUDs) dramatically alter hormone variations 
across the cycle, researchers typically ask about the current or recent use of any hormonal 
contraceptive. An unknown number of additional women in Harris’s study could have been 
using these other hormone-altering medications. 

Although studies can still have merit with one or more of the limitations described 
above, collapsing all of them into one study raises concerns about the validity of the 
methods used by Harris. Although it is difficult to see how a failure to consider these 
methodological issues could cause spurious cyclic shifts in women’s behavior that are 
consistent across most studies, unsuccessful replications that do not consider these 
methodological issues are difficult to interpret. 

Conclusion 
 
In her article, Harris concludes that her unsuccessful replication of Penton-Voak 

and colleagues’ studies poses serious questions about the reliability of the effect of 
menstrual cycle phase on women’s masculinity preferences (and, somewhat curiously, 
about the validity of an entire theoretical perspective on human behavior). Unsuccessful 
replications such as Harris (in press) and Peters, Simmons and Rhodes (2009), should not 
be disregarded, but considered seriously in the context of the many other studies that have 
presented compelling evidence that women’s preferences for masculine men do indeed 
change systematically over the menstrual cycle.  
 
Received 9 November 2010; Revision submitted 16 November 2010; Accepted 16 
November 2010 
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