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Does attractiveness in men provide clues to semen quality?
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Abstract

The psychological mechanisms underlying attractiveness judgements in
humans are thought to be evolved adaptations for finding a high quality
mate. The phenotype-linked fertility hypothesis proposes that females obtain
reliable information on male fertility from male expression of sexual traits.
A previous study of Spanish men reported that facial attractiveness was
positively associated with semen quality. We aimed to determine whether this
effect was widespread by examining a large sample of Australian men. We also
extended our study to determine whether cues to semen quality are provided
by components of attractiveness: masculinity, averageness and symmetry.
Each male participant was photographed and provided a semen sample that
was analyzed for sperm morphology, motility and concentration. Two
independent sets of women rated the male photographs for attractiveness,
and three further sets of 12 women rated the photographs for masculinity,
symmetry or averageness. We found no significant correlations between
semen quality parameters and attractiveness or attractive traits. Although
male physical attractiveness may signal aspects of mate quality, our results
suggest that phenotype-linked cues to male fertility may not be general across
human populations.

Introduction

Attractiveness is associated with mate choice and mating
success in humans (Rhodes et al., 2005), and is thought to
be an evolved adaptation for finding healthy and fertile
mates because attractiveness honestly indicates genotypic
and phenotypic quality (Andersson, 1994; Thornhill &
Gangestad, 1999). Obtaining a good quality mate may
provide genetic benefits or resources that can help to
increase an individual’s reproductive success. For exam-
ple, females may acquire indirect genetic benefits for
offspring, and/or direct material benefits such as resources
and/or parental care (Andersson, 1994; and see Ganges-
tad & Scheyd, 2005 for a review). One direct benefit
proposed to be associated with attractiveness is male
fertility. The aim of the present study was to examine the
association between attractiveness and semen quality in
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humans, in order to explore whether an attractive male is
preferred because of his reproductive potential.
Reproductive health or fertility is perhaps the most
important aspect of mate quality, particularly in the
context of mate choice, because the ultimate goal of mate
selection is to maximize reproductive success. The phe-
notype-linked fertility hypothesis argues that females can
obtain reliable information on male fertility from the
expression of male secondary sexual traits (Sheldon,
1994). Although not universal (e.g. Birkhead & Petrie,
1995; Birkhead ef al.,, 1997; Pizzari et al., 2004), some
studies have reported positive relationships between
attractive male sexual traits and semen quality. For
example, in red deer, males with larger antlers produce
sperm with greater swimming velocity (Malo et al.,
2005). Likewise in guppies, males with greater areas of
orange pigmentation produce faster swimming sperm of
greater viability (Locatello et al., 2006) (see also Wagner
& Harper, 2003; Kortet ef al., 2004). For humans, Soler
et al. (2003) reported significant correlations between
semen quality parameters (sperm motility, morphology
and concentration) and facial attractiveness in a sample
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of 66 adult men. In that study, a second group of women
rated a sub-sample of 12 male faces for attractiveness at
high and low fertility risk phases of the menstrual cycle.
This sub-sample yielded even higher correlations be-
tween attractiveness and semen quality, but there was no
difference between the two fertility levels. To date, Soler
et al.’s (2003) study has never been replicated, nor has
any further data been published on attractiveness and
fertility in men. We sought to determine the generality of
the relationship between attractiveness and semen qual-
ity in human males by following Soler et al.’s (2003)
study using a large sample of Australian men.

Masculinity, symmetry and averageness are three traits
that contribute to men’s attractiveness to women
(Rhodes et al, 2005; Rhodes, 2006). Masculine traits
are characterized by a large jaw, prominent brow ridge
and cheekbones, whereas asymmetries arise from devi-
ations from perfect symmetry in bilateral traits (Rhodes,
2006). Average faces and bodies have the arithmetic
mean of traits values for a population. Individuals who
are high in averageness are low in distinctiveness
(Rhodes, 2006). Masculinity, symmetry and averageness
of human faces and bodies are thought to be signals of
mate quality in humans (Thornhill & Gangestad, 1999).
Masculinity may signal immunocompetence (Folstad &
Karter, 1992), and facial masculinity is associated with
health during adolescent development in males (Rhodes
et al., 2003). Symmetry and averageness are thought to
reflect an individual’s ability to cope with environmental
and genetic stresses throughout the development (Fink &
Penton-Voak, 2002). In particular, measured body fluc-
tuating asymmetry (FA) has been linked to general
health (for a review, see Thornhill & Moller, 1997) as
well as to semen quality in men (Manning et al., 1998;
Firman et al, 2003). The potential for masculinity,
symmetry and averageness to signal aspects of mate
quality, and the established link between body FA and
semen quality, prompted us to extend our study to
investigate the relationships between rated perceptions of
these attractiveness traits and semen quality.

To examine the phenotype-linked fertility hypothesis
in humans, we assessed semen quality in a large sample
of adult males and compared this with ratings of
attractiveness. Because both face and body attractiveness
contribute to overall attractiveness (Peters et al., 2007),
which is generally the most relevant to mate choice,
ratings for both were collected and then combined into a
single attractiveness component. A number of studies
have found increases in female preferences for putative
signals of mate quality at the fertile point of the
menstrual cycle (Penton-Voak et al., 1999; Penton-Voak
& Perrett, 2000; DeBruine ef al., 2005; and see Puts, 2006
for a review). Like Soler et al. (2003), we therefore
included attractiveness ratings from high- and low-fertile
points of the menstrual cycle from a second group of
females. This additional group of raters also provided an
independent set of attractiveness ratings. Our study
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extends that of Soler ef al’s by using a larger male
sample, examining the associations between semen
quality and both face and body ratings of attractiveness,
and determining which, if any of the attractive traits
masculinity, symmetry and averageness, are linked with
male fertility.

Method

Participants

One hundred and eighteen male participants (mean age
22.5, SD 4.9, range 18-35 years) were recruited by
advertisement at the University of Western Australia. All
males were heterosexual and caucasian. An upper age
limit of 35 years was set for this study in order to avoid
the potential decrease in semen quality that can occur
beyond this age (Rolf & Nieschlag, 1997, 2001; Pifi6n,
2002).

Participant procedure

Each male participant was photographed wearing a white
fitted singlet and dark-coloured shorts. Both full-length
body and close-up face photos were taken. The partici-
pants were asked to adopt a neutral expression and to
stand with their feet slightly apart, with their arms
relaxed by their sides.

Each participant completed a questionnaire regarding
lifestyle factors that can potentially affect semen
quality. This questionnaire was based on that of Kilgal-
lon & Simmons (2005), and contained questions about
medications, sedentary patterns, alcohol consumption,
cigarette use, illicit drug use, caffeine consumption,
weekly sexual activity, location of childhood upbring-
ing, mobile phone placement, dietary habits and expo-
sure to other environmental factors. Participants also
returned self-measured (using vernier callipers) testes
dimensions, from which testes volume was calculated
using the formula for an ovoid [4/3 X 7 X (length/2) X
(width/2)?]. Self-measured testes volume is highly
repeatable and provides a good estimate of testes size
(Simmons et al., 2004a).

Ratings of appearance variables

Attractiveness

Female ratings of attractiveness for each male face and
body were collected according to the method outlined by
Rhodes et al. (2005). The face photograph of one partic-
ipant was excluded because it was out of focus. Attrac-
tiveness was rated on a seven-point scale (1 =not
attractive; 7 = very attractive), in the context of a
short-term sexual partner, and raters were encouraged
to use the whole range of the scale. Photographs were
presented in two blocks, one comprising faces only and
the other comprising bodies only (randomized within
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each block), and each photograph remained on the
screen until a rating was made. An attractiveness score
for each male face and body was calculated by averaging
across all raters. The mean age of the first rater set was
19.9 years (SD = 3.8, range = 17-28,n = 12). There were
no specific participation requirements for these women
other than being caucasian and heterosexual, as for to
the male sample.

A second set of 27 caucasian, heterosexual females not
using any form of hormonal contraception, and with
regular menstrual cycles was recruited to rate the
photographs for attractiveness at a high- and low-fertile
point of the menstrual cycle. Each rater used an OvuPlan
(Key Pharmaceuticals, NSW, Australia) or Confirm
(Mentholatum Australia, Victoria, Australia) ovulation
predictor kit that determines a surge in luteinizing
hormone - the hormone that triggers ovulation. Two of
these females did not ovulate, thus, were excluded from
the analyses. The mean age of the remaining 25 raters
was 28.9 years (SD = 3.4, range = 23-34). During the
high-fertile testing session, females rated the faces and
bodies within 48 h of a luteinizing hormone surge, which
are the days most likely to result in conception following
intercourse (Wilcox et al., 2001). Females were also
tested during the luteal phase of the menstrual cycle.
This phase occurs after ovulation but before the onset of
menses, and is associated with a very low chance of
conception. Half of the participants rated the photographs
first at ovulation and second during the luteal phase and
half vice versa. Inter-rater agreement was very high for
both sets of raters, and across ratings made by females
tested at high and low fertility (all Cronbach’s « = 0.9).

Attractive traits

Face and body ratings of attractive traits (masculinity,
symmetry and distinctiveness) were also collected on a
seven-point scale using the same method as described
earlier. A verbal description of symmetry and masculinity
was given to participants prior to commencement of the
testing session. Participants were asked to rate distinc-
tiveness (in terms of ‘how much would this face/body
stand out in a crowd’) rather than averageness because it
is easier to conceptualize and explain. Distinctiveness
ratings were then reverse-scored in order to produce
averageness scores (i.e. a face given a distinctiveness
score of 1 was reverse-scored to have an averageness
score of 7, a distinctiveness score of 2 was reverse-scored
as 6, etc). Each of the three appearance variables was
rated by a different group of 12 females to ensure each
variable was independently assessed. The mean age of all
raters was 21.6 years (SD = 4.9, range = 17-34,n = 36).
Inter-rater agreement was high for ratings of face and
body masculinity (Cronbach’s o > 0.9) and symmetry
(Cronbach’s o« > 0.7), but lower for distinctiveness (aver-
ageness) ratings (face = 0.6 and body = 0.4). A score for
each appearance variable was calculated by averaging
across raters.

Semen analyses

Each participant was given clear instructions regarding
collection of the semen sample. Participants were asked
to abstain from intercourse and masturbation for a
minimum of 48 h and a maximum of 6 days prior to
providing the sample. The semen sample was collected
by masturbation into a sterile vial. Vials were wrapped
in insulating foil to maintain temperature, and deliv-
ered to the laboratory within 1 h of collection in order
to minimize the risk of reduction in motility over time.
Participants were asked to record how long it took to
collect their semen sample, the exact time of semen
collection, and the time since their previous ejacula-
tion.

Sperm concentration, motility and morphology were
assessed according to World Health Organization (WHO)
protocol (WHO, 1999). To ensure accurate assessment
of semen quality, one of the experimenters (Marianne
Peters) was trained by a qualified seminologist at the
Hollywood Fertility Centre (Nedlands, WA, Australia)
and assessed using the Fertility Society of Australia’s
External Quality Assurance Scheme for Reproductive
Medicine. Marianne Peters’ results fell within the range
of results obtained by fertility clinics in the Australasian
region.

Immediately after delivery of the semen sample to
the laboratory, and following liquefaction, the reduc-
tion in viscosity that occurs in normal semen samples
within 60 min (WHO, 1999), the sample was assessed
for motility. A 10-uL aliquot was placed onto a slide,
with a cover slip and examined under 400X magnifi-
cation using bright-field illumination. One hundred
and thirty spermatozoa per sample were categorized
into four motility categories: (A) rapid progressive (> 5
head lengths per second), (B) slow or sluggish pro-
gressive, (C) nonprogressive but still motile (veloc-
ity < 5 um s™') and (D) immotile. For further analyses,
the proportion of sperm exhibiting A and B motility
categories was summed and provided an estimate of
progressive motile sperm (World Health Organization,
1999). Sperm concentration (number of sperm X
10° mL™' semen) was determined following dilution
in fixation medium, by counting sperm present
in 5x1mm? cells in each of two chambers of
a Neubauer haemocytometer, at 400x magnification.
The count from each of the two chambers was
averaged to provide a measure of sperm concentration.
To assess morphology, smears were prepared from a
5-uL drop of semen. These were left to air dry and
stained using the Diff-Quik stain (Baxter Diagnostics,
Inc., McGraw Park, IL, USA). Two hundred sperm cells
were examined under oil immersion at 1000X magni-
fication, and categorized as ‘nmormal’ or ‘abnormal’,
according to World Health Organization (1999) guide-
lines. The percent of sperm with normal morphology
was used in subsequent analyses.
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Data reduction and statistical analyses

All data were tested for normality with the Shapiro-Wilks
normality test and transformed where necessary (face and
body attractiveness ratings from Set 1 female raters were
log transtormed, and sperm motility was arcsin square
root transformed). Note that although 118 males parti-
cipated, the maximum # in this study is 116. Data were
missing for some of the variables, in particular because of
participants failing to complete the lifestyle questionnaire
of fully and also because of equipment failure when
semen samples were delivered to the laboratory. As a
consequence of these empty cells in the data files, there is
some minor variation in # (ranging from 101 to 116),
dependent on which variables were used in each statis-
tical analysis. Additionally, data from one male partici-
pant were excluded from all analyses because of an
abnormally high sperm concentration (626 x 10° sperm
per millilitre). All analyses for this study were performed
using spss 13 for Mac OSX (SPSS Inc., Illinois, USA).

To reduce face and body ratings to a single overall
appearance component for each phenotypic variable,
separate principal component analyses (PCAs) were
performed to combine face and body ratings of attrac-
tiveness, masculinity, symmetry and averageness, respec-
tively (Table 1). The four resulting appearance principal
component scores (PCSs) were used in subsequent
analyses.

Following Soler et al. (2003), we also conducted a PCA
that incorporated all the three semen quality parameters
(i.e. sperm motility, morphology and concentration)
into a single measure, which is the score on the first
principal component that we refer to as the Sperm Index
(eigenvalue = 1.35; variance explained = 45.1%; eigen-
vector motility = 0.60, morphology = 0.63, concentra-
tion = 0.50).

Semen quality is highly sensitive to environmental and
lifestyle factors (Aitken ef al., 2004). To control for factors
associated with lifestyle, we ran general linear models
with each semen quality parameter as the dependent
variable and lifestyle factors entered as independent
variables. We also entered testes size and the potentially
important procedural variables, time to produce the

Male attractiveness and semen quality 575

semen sample, time since previous ejaculation and time
from ejaculation to semen analysis, as independent
variables. Each nonsignificant variable was removed by
stepwise deletion, and the model was re-run at each step
until only significant variables remained. Significant
models were obtained for sperm concentration and the
Sperm Index, but no significant lifestyle or procedural
factors were associated with sperm motility or morphol-
ogy in our sample. For sperm concentration, variables
remaining in the final model (Fsq0 = 7.16, P < 0.001)
were time since last ejaculation (F; 99 = 8.97, P < 0.01),
exposure to toxins (e.g. lead, pesticides and organic
solvents; Fj 99 = 7.18, P < 0.01), use of antibiotics and/
or medication (F; 9o = 4.86, P = 0.03), exposure to heat
(including fever, wearing tight underwear and regular
exposure to a heated environment; Fj g = 8.82,
P <0.01) and time taken to produce the ejaculate
(F1,00 = 3.99, P<0.05). The only significant variable
remaining for the Sperm Index model was amount of
sexual activity per week (F; 100 = 8.25, P < 0.005). The
residuals from each of these significant final models were
used for subsequent analyses of sperm concentration and
Sperm Index.

Results

Descriptive statistics for each of the semen quality
parameters are shown in Table 2. Each of the mean
values obtained from this sample of males was above
the minimum criteria for normal semen as outlined by
World Health Organization (1999) (motility > 50%
sperm with forward progression; morphology > 15%
normal forms; concentration > 20 x 10° sperm per mil-
lilitre). Screening analyses revealed very high correla-
tions between the three sets of attractiveness ratings
(Set 1 females, Set 2 females, low fertility and Set 2
females, high fertility) (Table 3). Attractiveness was also
significantly correlated with masculinity and symmetry
but not with averageness (Table 3). We note that
averageness may not have been attractive in this sample
because of a low inter-rater agreement for these ratings.
Analyses of averageness scores nevertheless have been
included for completeness.

Table 1 Principal component analyses

combining ratings of appearance variables for Attractiveness
faces and bodies. Attractiveness’ LF* HF* Masculinity Symmetry Averageness
Eigenvalue 1.49 1.47 1.44 1.47 1.16 1.08
Percent 74.50 73.64 72.10 73.4 57.84 53.77
Eigenvectors
Face 0.71 0.86 0.85 0.71 0.71 0.71
Body 0.71 0.86 0.85 0.71 0.71 0.71

Separate PCAs were performed for each appearance variable.
fFemale raters from Set 1.

‘Female raters from Set 2.

LF, Low fertility ratings; HF, High fertility ratings.
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Table 2 Average values (+ SD) for semen quality variables.

Semen quality parameter Mean (= SD) n

Motility 62.4 (+ 16.8) 105
Morphology 35.0 (+ 8.2) 113
Concentration 90.7 (+ 62.2) 108
Sperm index 0.0 (= 1.1) 102

Semen quality was analyzed according to World Health Organization
(1999) criteria.

Motility = percentage of sperm with forward progression.
Morphology = percentage sperm with normal forms.

Concentration = number of sperm x 10° mL™"' semen.

Attractiveness ratings from both sets of female raters
were not correlated with the semen quality parameters in
this sample, even when females rated males at the fertile
point of the menstrual cycle (Table 4). Furthermore,
there were no significant correlations between semen
quality parameters and any of the attractive traits
(masculinity, symmetry or averageness) (Table 5).

Our sample contained 44 men who had one or more
semen parameters that fell below the minimum WHO
criteria for normal semen. These men did not differ
in appearance variables from the 72 men with normal
semen parameters (attractiveness: f;14 = 0.550, P =
0.583; masculinity: t;;4 = 1.057, P = 0.293; symmetry:
t14 = -1.069, P = 0.287; averageness: f1;4 = -1.131, P =
0.0.261).

The use of raw semen quality data (without controlling
for lifestyle factors) or separate face and body ratings
(rather than the combined face/body PCS) in our
analyses made no qualitative or quantitative differences
to the results.

Discussion

Using a large sample of Australian men, we found no
associations between attractiveness and semen quality,
even when women rated attractiveness at the fertile

Table 4 Zero-order correlations between attractiveness and semen
quality variables.

Females — Set 2

Females —

Set 1 Low fertility risk  High fertility risk
Motility (n = 104) 0.035 -0.052 -0.020
Morphology (n = 112) 0.001 —-0.091 —-0.058
Concentration (n = 107)  —0.053 -0.054 -0.075
Sperm Index (n = 101) -0.007 -0.029 -0.026

Attractiveness ratings are by two independent sets of females.

Table 5 Zero-order correlations between attractive traits and semen
quality variables.

Masculinity Symmetry Averageness
Motility (n = 104) 0.026 -0.121 -0.111
Morphology (n = 112) 0.033 -0.075 -0.045
Concentration (n = 107) -0.084 -0.061 0.062
Sperm Index (n = 101) 0.012 -0.137 -0.034

point of their menstrual cycle, when male fertility might
be expected to be of greatest importance. Furthermore,
no relationship was found between semen quality and
masculinity, symmetry or averageness. Insofar as attrac-
tiveness indicates mate quality, our study suggests that
the visual attractiveness does not provide women with
cues to male reproductive potential.

Our data do not support the findings of Soler et al.
(2003). The importance of replication, even when
methods differ, has been clearly demonstrated by studies
examining the relationship between attractiveness and
health (see Weeden & Sabini, 2005 for a review). There
are strong arguments that attractiveness is a certificate of
health (Grammer et al., 2003; Weeden & Sabini, 2005),
and certainly attractiveness is correlated with rater
perceptions of health (Kalick et al, 1998; Jones et al.,
2001; Henderson & Anglin, 2003; Rhodes et al.,, 2003).

Table 3 Zero-order correlations between

Atfractiveness overall attractiveness ratings, and ratings of
Attractiveness’ LF* HF* Masculinity Symmetry ~ components of attractiveness: symmetry,
- masculinity and averageness.
Attractiveness’ 1
Attractiveness LF* 0.926* 1
Attractiveness HF* 0.927** 0.960"* 1
Masculinity 0.668*** 0.716*** 0.703***
Symmetry 0.479** 0.457** 0.440"* 0.407*** 1
Averageness -0.074 -0.038 —-0.069 0.032 -0.083
***P < (0.001.

"Female raters from Set 1.
Female raters from Set 2.
LF, Low fertility ratings; HF, High fertility ratings.

n = 116. Note some individuals had missing cells for semen data, making » < 116 for analyses

of semen parameters (see Table 2 for values of n).
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However, studies investigating the correlation between
attractiveness and actual health yield mixed results,
particularly for males (Weeden & Sabini, 2005). For
example, Henderson & Anglin (2003) and Shackelford &
Larsen (1999) found significant, positive correlations for
men, whereas those by Hume & Montgomerie (2001)
and Kalick et al. (1998) found no correlations. Conse-
quently, evolutionary biologists exercise caution when
making assumptions about health benefits of an attrac-
tive mate. Although of significant value, attempts to
replicate studies in ecology and evolution are generally
lacking (Palmer, 2000).

There are a number of key differences between our
study and that of Soler et al. (2003) that could account
for the different findings. Firstly, our ratings were on a
seven-point scale as opposed to the 10-point scale used
by Soler et al. (2003). Although a seven-point scale may
reduce the variance of ratings, variance in ratings
collected using a seven-point scale has been sufficient
to produce significant correlations with other attractive
traits and with sexual behaviour (see Rhodes et al.,
2005). Secondly, Soler et al. (2003) studied only faces.
We have improved on this by including bodies as well in
our analyses, because both faces and bodies are impor-
tant when making mate choice decisions (Peters et al.,
2007). Incorporation of body appearance improves the
biological relevance of our study. Thirdly, the determi-
nation of ovulation differs between the two studies; Soler
et al. (2003) estimated ovulation using self-reported cycle
lengths, and approximated fertility levels based on the
probability of conception following sex on the day of
testing. However, self-reported menstrual cycle length is
prone to very high measurement error (Small et al.,
2007). We therefore used ovulation predictor kits to
confirm if and when ovulation occurred, which provided
a more accurate and precise method of determining
ovulation.

Although raw mean data for each of the semen
quality variables collected during this study closely
resemble those described in Soler et al. (2003), suggest-
ing that our semen measurements are typical of an
adult male population, our study did not reproduce the
correlations found between attractiveness and semen
quality parameters. In their study of 66 men, Soler et al.
(2003) found significant correlations of approximately
0.3 between attractiveness and sperm motility, mor-
phology and Sperm Index, but no correlation between
attractiveness and sperm concentration. In a second
experiment, Soler et al. chose a sub-sample of 12 men
and classed them into groups of high, normal and low
semen quality comprising four individuals per group.
With this limited sample, they found higher correlations
of around 0.6 between attractiveness and all semen
quality parameters except sperm concentration. The
semen quality of Soler et al.’s low group was consider-
ably lower than the WHO criteria for normal semen,
and it could be argued that their significant associations
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between attractiveness and semen quality could be due
to the inclusion of these infertile men. However, our
studies were based on a comparatively large sample
of 118 men: a sample size that is greater than that of
a number of other studies investigating phenotypic
cues to semen quality (e.g. Firman et al., 2003; n = 50;
Manning et al., 1998; n = 61; Soler et al., 2003, n = 66).
Importantly, our sample included 44 men with one or
more semen traits that would be classified as below
normal by WHO standards. The attractiveness of these
men did not differ from that of men with normal or
above normal semen quality.

Although our results suggest that females are not
sensitive to visual cues to semen quality that are available
in a static photograph, other studies suggest that male
fertility is nonetheless reflected phenotypically via mea-
sured body FA (Manning et al, 1998; Firman et al.,
2003). Both Manning et al. (1998) and Firman et al.
(2003) found significant negative relationships between
FA and semen quality parameters. Using ratings of
symmetry, rather than measurements, the present study
did not find a relationship between (a)symmetry and
semen quality. It may be that measurement represents a
more sensitive method for assessing the subtle pheno-
typic expression of traits that correlate with semen
quality. Studies of face perception show that humans
are finely attuned to the accurate detection of FA in faces
(Simmons et al., 2004b), although the same may not be
true for bodies (Rhodes & Simmons, 2007). Our data
suggest that even if body asymmetry correlates with
semen quality in humans, women may be unable to
accurately perceive these phenotype-linked cues to
fertility.

Several studies suggest that olfactory cues may be
important in signalling mate quality. Body odour pro-
vides cues to genes associated with immune function
[the major histocompatibility complex (MHC)], such
that women are attracted to the smell of men with genes
dissimilar to their own at the MHC (Wedekind & Furi,
1997). Furthermore, women show a preference for the
scent of men with relatively low body asymmetry,
particularly at the fertile point of the menstrual cycle,
when conception is most likely (Thornhill et al., 2003).
Therefore, given the important cues to mate quality that
can be conveyed through body odour, research incor-
porating olfactory cues may be useful to further inves-
tigate whether females are sensitive to signals of male
fertility.

Determining biological markers of mate quality that
are signalled by attractiveness in humans is a challenging
task, particularly because of individual differences in
grooming and lifestyle habits. Despite controlling for
these variables, this study found no evidence that
physically attractive males provide females with repro-
ductive benefits via increased semen quality. Therefore,
the phenotype-linked fertility hypothesis does not seem
to be generally applicable to human mate choice.
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