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Synonyms
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Definitions
Men tend to perceive female appearance and
behavior as slightly more attractive during the
follicular phase of their cycle

Introduction
Women lack the conspicuous morphological and
behavioral changes related to their menstrual
cycle that are seen during estrus in some
old-world monkeys, such as baboons, or in some
apes, such as chimpanzees. In these species,
changes in morphology and behavior – including
genital
swelling
and
active
sexual
solicitation – tend to peak in the fertile phase of
the cycle and elicit elevated interest and sexual

activity in their male conspeciﬁcs. Although they
are not as conspicuous, some cyclic ﬂuctuations in
physical appearance and behavior can nonetheless
be observed in women.

Cyclic Change in Women’s Appearance
Studies of cyclic ﬂuctuations in attractiveness
have focused on perception of individual attributes such as faces, body odor, and voice. Several
studies have shown that facial images taken during the follicular phase are rated as more attractive
when compared to images taken during the luteal
phase of the cycle (e.g., Roberts et al. 2004).
Attractiveness changes are associated with
changes in skin color, skin texture, and facial
shape, occurring perhaps due to cyclic ﬂuctuation
in ﬂuid retention.
Similarly, axillary and vaginal odor is perceived to be most attractive during the follicular
phase, and ﬂuctuations are absent or attenuated in
women
using
hormonal
contraception
(Kuukasjarvi et al. 2004). Exposure to female
body odor collected during the fertile phase may
elevate testosterone levels in men, although other
studies did not conﬁrm this effect (Roney and
Simmons 2012). While the chemical compounds
responsible for the aforementioned ﬂuctuations in
perception of female body odor are not yet fully
characterized, they may include ﬂuctuations in
concentrations of short fatty acids.
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Vocal attractiveness follows a similar pattern as
observed in the perception of faces and body odor.
Again, we also know something about the proximate mechanisms involved: the increase in perceived vocal attractiveness is at least partly related
to elevated voice pitch during the follicular phase
(Fischer et al. 2011).

Cyclic Changes in Behavior
Cyclic ﬂuctuations in attractiveness are not
restricted to physical cues; they can also be
observed in various behavioral cues. For instance,
it has been shown that women at mid-cycle prefer
to dress in clothes that reveal more skin and are
more likely to wear red and pink colors (Haselton
et al. 2007), which are associated with higher
attractiveness judgements. Women in the fertile
phase also tend to use more cosmetic products.
Cyclic ﬂuctuations have also been observed in the
perceived sexiness of dance (Fink et al. 2012) and
gait, although in the latter case, the reported pattern varies across individual studies – some studies reported a peak during the follicular phase
(Fink et al. 2012), while another study found the
same peak during the luteal phase.
In contrast to available evidence gathered
under controlled conditions, our understanding
of how such cyclic effects are perceived in real
life is rather limited. So far, only one study aimed
to assess whether changes in appearance and/or
behavior might have some real-life consequences.
In a sample of lap dancers, women earned significantly more in tips during the fertile phase than
other parts of the cycle, but again, no similar
pattern was found in hormonal contraceptive
users (Miller et al. 2007).
Menstrual cycle also appears to affect perceptions of coupled men toward their female partners.
Similar to the studies reviewed above, all of which
focused on cyclic ﬂuctuations in perceived attractiveness of unfamiliar women, men perceive their
partners as more attractive during the fertile window, but such ﬂuctuations are not evident in men
whose partners were using hormonal contraceptives. Furthermore, women report their partners as

being more possessive and attentive during their
fertile phase (Thornhill and Gangestad 2008).

Methodological Considerations
Most studies interpret higher attractiveness judgements in the follicular phase as detection of ovulation. However, this is somewhat misleading as
ovulation itself is a relatively short, internal physiological process which can be detected only by
hormonal assays or ultrasonography. Furthermore, many of the published studies did not conﬁrm whether an actual ovulation occurred using
luteinizing hormone assays. This is an important
issue as a not insigniﬁcant proportion of cycles in
healthy
women
appear
to
be
anovulatory – conservative estimates place this
between 8 and 12% – although the actual proportion may vary extensively depending, for
instance, on women’s age, physical activity, and
nutritional status. Furthermore, due to signiﬁcant
variation in cycle length and thus also in timing of
the fertile window, counting methods only
crudely estimate actual fertility. Together with
small effect sizes, this might be a reason why
cross-sectional studies often fail to ﬁnd cyclic
effects. To avoid these shortcomings, rigorous
guidelines on methodology of menstrual cyclerelated studies were recently provided and
include, for instance, the use of within-subject
design and employment of hormonal assays to
better estimate the conception probability
(Gangestad et al. 2016). Another methodological
issue concerns stimulus presentation. Stimuli collected in different phases of the cycle are subsequently presented simultaneously. In principle,
this never happens in real life and may thus overestimate actual effect sizes.

Evolutionary Interpretations
In general, effect sizes of the reviewed cyclic
effects tend to vary from small to modest, and
their evolutionary signiﬁcance is currently hotly
debated. The mainstream view tends to interpret
male sensitivity to observable cyclic cues as an
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adaptation (Thornhill and Gangestad 2008).
According to this view, men more sensitive to
such cues might increase their chances for conceptive sex and thus increase their ﬁtness. Similarly, coupled men sensitive to cyclic cues in their
partners may increase mate guarding to reduce the
chances of their partners’ inﬁdelity. However, the
predictive value of such changes appears to be
relatively low. For instance, Fischer et al. (2011)
note that the overall variation over the cycle precluded the unequivocal identiﬁcation of ovulation. Also, there are currently no studies testing
cross-modal integrations of the observed cyclerelated effects.
Alternatively, behavioral and perceptual sensitivity to fertile phase cues may be by-products of
an adaptation to discriminate ovulatory from
anovulatory cycles or indeed as a by-product of
more general preferences for women with high
potential fertility (i.e., the overall likelihood of
being able to conceive) (Havlíček et al. 2015).
Male preferences for cues of potential fertility,
such as estrogen-related facial cues or low waistto-hip ratio, have higher effect sizes compared to
those for within-cycle changes and are generally
considered to be an adaptation. Both within-cycle
ﬂuctuations in attractiveness and betweenindividual differences in attractiveness appear to
be based on a shared underlying hormonal mechanism (e.g., levels of estrogen and progesterone).
It could therefore be possible that the former arose
as an inevitable perceptual by-product
(or spandrel) of the latter. This is supported by
considerably higher between-individual variation
as compared with within-individual cyclic
changes. Thus, in future studies, there is a need
for more focus on the comparison of cycle-related
within-women ﬂuctuations and betweenindividual differences, in conjunction with measurement of levels of circulating sex hormones.

Conclusions
Changes in menstrual cycle-related attractiveness
have been observed in various modalities including facial appearance, body odor, voice, and some
behaviors such as gait and appearance
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enhancements. These ﬂuctuations tend to be
absent in women using hormonal contraception,
indicating involvement of sex hormones,
although exact mechanisms are currently not
well understood. Nevertheless, the effect sizes of
the cyclic changes are typically small to moderate.
Cycle-related changes in attractiveness are often
interpreted as men’s adaptation to cues of current
fertility which may increase probability of conception. Alternatively, perception of cyclic ﬂuctuations in attractiveness may be a by-product of
more general preferences for women with high
potential fertility, as both within-individual cyclic
changes and interindividual differences are based
on a shared underlying hormonal mechanism.
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