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This study explores the evolutionary-based hypothesis that facial attrac-
tiveness (a guiding force in mate selection) is a cue for physical fitness
(presumably an important contributor to mate value in ancestral times).
Since fluctuating asymmetry, a measure of developmental stability, is
known to be a valid cue for fitness in several biological domains, we scru-
tinized facial asymmetry as a potential mediator between attractiveness
and fitness. In our sample of young women, facial beauty indeed indicated
physical fitness. The relationships that pertained to asymmetry were in
the expected direction. However, a closer analysis revealed that facial
asymmetry did not mediate the relationship between fitness and attrac-
tiveness. Unexpected problems regarding the measurement of facial
asymmetry are discussed.
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Although standards of facial attractiveness have presumably varied over
time (Grammer 1995: fig. 57), they are by no means arbitrary. Instead, dif-
ferent cultures share similar beauty standards (Langlois et al. 2000), and
humans as young as newborns prefer to look at faces that adults judge to
be attractive (e.g., Slater et al. 1998). Both types of findings strongly sug-
gest that the perception of facial attractiveness has a stable, innate compo-
nent. Where does it stem from? And why do people care about others’
looks at all? Throughout the past decade, evolutionary-based ideas have
offered answers to these questions (e.g., Symons 1995 Thornhill and
Gangestad 1993). They all share two basic ideas: (1) Physical attractiveness
stems from morphological characteristics that signal high mate value, and
(2) Since the impression of physical attractiveness guides mate choice
(Buss and Barnes 1986), the ability to regard the person who exhibits such
traits as attractive is an adaptation that helps to chose mates with high
mate value and thus to increase one’s own fitness.

Meta-analytic evidence (Langlois et al. 2000) strongly supports the no-
tion that physical attractiveness indicates qualities that are desirable in a
mate: Other things being equal, physically attractive people have more oc-
cupational success, they are more popular, they enjoy better physical
health, they have superior social skills, their mental health is better, and
they are more intelligent (in decreasing order of estimated effect sizes).

To the best of our knowledge, a potential link between physical fitness
and facial attractiveness has yet to be investigated. Although it seems rea-
sonable to regard physical health and physical fitness as related (e.g., few
seriously ill people are able to run and jump), we think it useful to differ-
entiate between both concepts. Everyday experience suggests that two
healthy people of the same age can differ greatly in physical strength, en-
durance, flexibility, and quickness. In the following section, we will argue
that these differences have constituted a significant difference in female
mate value throughout human history. If this is true, it seems likely that
physical fitness is one more trait that is indicated by facial attractiveness in
women, and we will present a study that addresses this issue.

WOMEN'S PHYSICAL FITNESS AS A COMPONENT
OF THEIR MATE VALUE

Human existence had been, and in many parts of the world still is, physi-
cally demanding. As recently as the nineteenth century, three quarters of
the European population lived by farming (Priebe 1976). Even today’s
technically facilitated farming “is hard and physically demanding, espe-
cially for women” (Perkit-Mikeld 2000:15).
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Thus, physically fit women could provide more resources and simulta-
neously more successfully avoid overexertion, which threatens health di-
rectly (e.g., Mackinnon 2000) and indirectly (Nordstrom et al. 2001; Pickett
et al. 1995).

It seems conceivable that physically fit women have the additional ad-
vantage of coping more easily with the physical demands of pregnancy
and birth. Although data on this topic are scarce, findings indicate that
physically fit women experience shorter labor (Wong and McKenzie 1987)
and face a lower risk of pregnancy-induced hypertension and cesarean
sections (Hale and Mittelmark 1991). Moreover, several epidemiological
studies found negative relationships between physical demands during
pregnancy and pregnancy outcome (see Hatch and Stein 1991 for a com-
pilation). Naturally, physically fit women should be better prepared to
meet such demands without showing these negative consequences.

Physically fit women can not only better care for their offspring but also
bestow the advantage of physical fitness on their offspring because phys-
ical fitness has a strong heritable component (Maes et al. 1996).

Very likely, physically fit women are also better able to defend them-
selves and thus to prevent rape (Fischhoff 1992).

In sum, over the course of human history physically fit women could
better and longer care for their offspring, they bestowed the advantage of
physical fitness on their children, and, because of their assumed reduced
risk of being raped, they granted higher paternity certainty to their mates.
It seems reasonable that all this contributed positively to their mate value.
Thus, physically fit women who developed traits that signaled this attri-
bute should have had an evolutionary advantage, and likewise men
should have benefited from regarding these signals as attractive. There-
fore, it seems reasonable to assume that signals of physical fitness have
evolved in women and that men have evolved a preference for them.

There is at least indirect evidence that such signals exist: Physical dis-
ability might be conceptualized as being largely the opposite of physical
fitness. If men indeed strive for physically fit mates, physically disabled
women should be regarded as less attractive. Although data on the attrac-
tiveness of visibly physically disabled people are scarce, there is some ev-
idence for this assertion (Hahn 1990), and disabled women in general are
less likely to marry or to have spouse-like partners (Fine and Asch 1988;
Groce 1997), although “disabled persons have been regarded and treated
more positively in modern times than in other eras” (Havranek 1991:15).

Since the face plays a dominant role in social interaction, and since facial
attractiveness largely contributes to overall attractiveness (Alicke and
Smith 1987; Furnham et al. 2001; Mehrabian and Blum 1997; Mueser et al.
1984), it is reasonable to assume that (some of) the cues that signal
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women’s physical fitness and that are, likewise valued by men can be
found in the face. The main purpose of our study is to investigate this
proposed relationship between human female physical fitness and facial
attractiveness.

SYMMETRY AS A SIGNAL OF QUALITY

If indeed women'’s facial attractiveness signals, among other properties,
physical fitness, one question remains: Which facial attributes indicate
physical fitness and likewise appeal to men’s taste? The absence of facial
fluctuating asymmetry (FA) is an obvious candidate for this role. FA de-
notes a difference in the size of bilateral characters (like legs, paws, wings)
that show a mean difference of zero in the population (i.e., on average, left
legs are as long as right legs, etc.).

The absence of systematic differences is thought to indicate a symmetri-
cal genetic design for these characters (van Valen 1962). However, on-
togeny is susceptible to disruptions that can cause divergences of the
actual body proportions from their genetic design. Thus, a high degree of
FA in an individual indicates that it was somehow “damaged” (Hoyme
1994). Possible sources are genetic disturbances, toxics, and a high expo-
sure to and /or a limited capacity to withstand parasites (see Thornhill and
Moller 1997 for a review). Along the same line, Maller and Thornhill (1998)
provide meta-analytic evidence that, in many species, body symmetry is a
valid cue for mate value that is utilized in mate choice. Concerning hu-
mans, several studies indicate that facial symmetry is positively linked to
facial attractiveness (Grammer and Thornhill 1994; Hume and Mont-
gomerie 2001; Mealey et al. 1999; Rhodes et al. 1998; Scheib et al. 1999; Ze-
browitz et al. 1996; but also see Fink et al. 2001; Rhodes et al. 2001;
Rikowski and Grammer 1998; Shackelford and Larsen 1997; Swaddle and
Cuthill 1995 for mixed or contradictory results). In our study, we will ex-
amine if the absence of facial asymmetry can (partly) explain the pre-
sumed relationship between physical fitness and facial attractiveness.

If symmetry is a valid cue for physical fitness, this relationship should
not only hold for facial symmetry, but for body symmetry as well. There-
fore, we also measured body symmetry, expecting a positive relationship
between physical fitness and body symmetry.

HYPOTHESES

In sum, our hypotheses are as follows: (1) There is a positive relationship
between the physical fitness of women and the attractiveness of their faces
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as perceived by men. (2) This relationship is (partly) mediated by the de-
gree of facial asymmetry. The latter is expected to negatively correlate with
physical fitness and facial attractiveness. (3) There will also be a negative
relationship between physical fitness and body FA.

METHOD

Scrutinized Participants

Eighty-four women, most of them undergraduate students of psychol-
ogy, participated in our study. They were required to be in good health at
the time of the study. Of course, this restriction made it more difficult for
us to demonstrate the proposed relationship between facial attractiveness
and physical fitness. However, we regarded the health requirement as a
necessary precaution. Without this, transient maladies (like a cold) that are
likely to negatively affect physical fitness and facial attractiveness at least
momentarily could have artificially inflated the sought-after relationship.

Most participants took part to fulfill departmental requirements that
they participate in research outside the classroom. As an additional in-
ducement, prizes, like movie vouchers, were raffled. Our participants had
an unexpectedly large age range. Since aging negatively affects both of
our key variables, facial attractiveness (e.g., Zebrowitz and Montepare
1992) and physical fitness (Nakamura et al. 1998), it was desirable to ob-
tain a rather homogeneous sample with respect to age. Therefore, we ex-
cluded seven participants between ages 28 and 43 from all analyses. The
remaining 77 women ranged from age 19 to 26 with a mean of 20.8 years
(s.d.=1.9).

Measuring Physical Fitness

Women’s physical fitness was measured by means of the Haro fitness
test (Haag 1981). This test consists of six different exercises, which can be
conveniently performed in a small gym. The six routines consisted of run-
ning and crawling beneath an obstacle; sit ups; repeated jumps over a hur-
dle; push ups; repeatedly running over a short stretch, picking up a rope
from the floor, running back and exchanging the rope for another one; and
throwing a heavy ball repeatedly while lying on the belly. Each exercise
lasted 30 seconds, and routines were separated by breaks of 120 seconds.
Thus, the test required quickness, flexibility, dexterity, strength of different
muscle groups, and endurance. Women performed alone or in groups of
two or three. For each routine, rules of scoring are easy to apply.

To control for potential confounds, we asked the participants (2) how
many cigarettes they smoke per week, (b) how many hours per week they
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exercise, (c) how many hours per week they ride a bicycle as a means of
transportation (which is very popular in Miinster), and (d) body height
and weight in order to compute body mass index. These questions were
asked in conjunction with the administration of a health questionnaire (see
below).

Relationships between facial attractiveness and health have recently
been discussed (Kalick et al. 1998; Reis and Zaidel 2001; Rhodes et al. 2001 :
Shackelford and Larsen 1999). To ensure that our fitness test measured
something other than health, participants were required to answer BL and
BL', two parallel forms of a health screening instrument (Zerssen 1976)
widely used in German clinical and epidemiological studies. Both self-
rating scales measure actual health. Each of them consists of 24 items,
which cover a wide variety of symptoms. On a four-point scale, partici-
pants indicated how much they suffered from each one (strongly to not at
all). All 48 responses are summed into an overall score. We shall refer to
this sum score as health. Participants filled out this questionnaire at the be-
ginning of their second appointment (see below).

Measuring Facial Attractiveness

At a second appointment, participants were photographed with a digi-
tal camera using a resolution of 1.1 million pixels. They were required to
remove make-up and glasses. Participants wore a hair circlet to hold the
hair away from the face. Pictures were taken from a distance of 1 meter.
Light came from fluorescent tubes on the ceiling, which evenly illumi-
nated both face halves. The women were instructed to face the camera
frontally with a neutral facial expression. Beneath the camera was a mir-
ror, fixed in the same plane as the camera, which enabled them to deter-
mine their exact orientation relative to the camera (by checking to see that
the same amount of their ears was showing). Likewise, with the help of the
display at the back of the camera, which contained a grid pattern, the pho-
tographer controlled participants’ orientation.

Toensure that attractiveness raters did not know any of our participants,
we collected attractiveness ratings from all 23 male employees (mean age
31.8 years, s.d. = 6.1) of a Bavarian industrial company. During single ses-
sions, the portraits were presented on a 17" computer monitor using a res-
olution of 1024 x 768 pixels. Since some of the pictures showed unnatural
colors, all had been previously reduced onto a 8-bit (256 shades) gray scale.
Pictures were standardized to a height of 550 pixels and showed the full
head, down to the upper cervical fold. Because all pictures had been taken
in front of the same background, brightness could be standardized using
the background as a yardstick. This ensured that interindividual differ-
ences in skin lightness, which presumably affect judgments of women’s at-
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tractiveness (Frost 1988), were accurately reproduced. In a first trial, each
portrait was shown for four seconds to allow raters to form an evaluation
standard. In the second trial, the pictures were presented in the same order
and were rated on a seven-point scale ranging from not attractive (1) to very
attractive (7). The presentation order was randomly determined for each
rater.

Of course, factors other than symmetry determine facial beauty. Large
eyes (e.g., Geldart et al. 1999), prominent cheekbones, and small chins, for
example, seem to increase female attractiveness (Cunningham 1986; Cun-
ningham et al. 1995). Therefore, any relationship between facial beauty
and symmetry should become more prominent when the influence of
other factors, like those mentioned here, is controlled. To enable control
of non-symmetry influences we split the faces in our study vertically and
gathered attractiveness ratings for both half faces as well (see also Scheib
et al. 1999). Splitting faces, as well as measuring their symmetry (see
below), requires that they be exactly upright. Thus, using Adobe Photo-
shop pictures were rotated until the authors agreed that an imagined line
between the middle of the philtrum and the middle of the nasion was ver-
tical. Splitting the faces into left and right halves was also conducted by
agreement.

To gather attractiveness judgments of the half faces, we produced four
booklets. Each page showed one face half (with stray hair and background
removed); picture height was 16 cm. Each booklet contained one image of
each participant and consisted of 50% right halves and 50% left halves. The
image order was randomly determined for each booklet. Both facial halves
of each participant occurred in the two booklets.

Twenty male visitors of Chemnitz University Library (ages 20 to 41
years, mean = 24.3, s.d. = 4.5) were paid €3 for rating the attractiveness of
all face halves in one of the booklets. Raters used a seven-point scale that
was anchored with the labels not attractive (1) and very attractive (7). Prior
to rating, participants briefly looked at all items of the booklet to establish
a stable internal standard for scale use.

Measuring Facial Symmetry by Means of Facial Landmarks

To measure facial symmetry, upright rotated portraits were gauged
using 12 facial landmarks adopted from Grammer and Thornhill (1994).
Those points are shown in Figure 1. The positions of the facial landmarks
were measured by each co-author independently on a computer screen.

We computed two asymmetry scores for each face, one measuring hori-
zontal and one measuring vertical deviations from symmetry. The facial
x-asymmetry score (fas,) made use of the x-differences of the 1-2, 34, 5-6,
7-8,9-10, and 11-12 point pairs (see Figure 1). Perfect symmetry would be
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Figure 1. Facial landmarks that were used to gauge facial symmetry (fas, and

fasy).

indicated by all lines” midpoints lying on the same vertical. For each face,
we computed the average x-position of the six lines’ midpoints, and fas,
marked the sum of the six unsigned deviations from this average. Our sec-
ond asymmetry score, fas,, was computed for each face as the sum of the
unsigned y-differences between the points 1-2, 34, 5-6, and 7-8. Using
the difference 9-10 did not make sense because their y-coordinates were
identical to those of the points 7 and 8; we excluded the 11-12 pair because
we were not able to measure their y-coordinates reliably.

One possible source of unreliability might be due to different people ob-
taining different measures from the same photograph. To check for this
possibility, all measures were taken independently by each co-author.

But there is also a second potential source of unreliability: Two pictures
of the same person might show different results. Especially, any turn of the
head that causes an oblique angle between face and camera should result
in artificially high fas, values. To control for this possibility the facial and
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all body pictures (see below) of ten randomly selected participants were
taken twice. The second set of pictures was taken immediately after the
first set. The fact that very different body parts were photographed guar-
anteed that many changes of posture had taken place between each first
and second shot.

Measuring Facial Symmetry by Means of Chimeric Portraits

To the best of our knowledge, we are the first to examine differences be-
tween portraits of the same person as a potential source for measurement
error. Having taken two pictures of ten participants, we wanted to capital-
ize on that opportunity to examine the between-picture reliability of an-
other common method of facial symmetry measurement. In this approach
an artificial right-right picture that consists of the original and the verti-
cally mirrored right half of the face is made from each portrait. A left-left
picture is constructed accordingly (see, e.g., Mealey et al. 1999 for details).
Stronger asymmetry in the original face results in higher differences be-
tween its right-right and left-left picture. Thus, the rated similarity of the
right-right and the left-left picture can be used to assess the symmetry of
the original face.

We constructed a right-right and a left-left picture for each of the two
portraits of the ten participants that had been photographed twice. Both
chimeric faces of the same photograph were printed together on a sheet,
with right and left positions counterbalanced. The height of each picture
was approximately 11 cm. Four booklets were produced: two consisted of
the ten right-right and left-left pairs that were constructed from the first
shots, the other two comprised the chimeric pairs that were made from the
second photographs. All booklets presented the ten sheets in a different
random order. Forty-one participants (17 of them women) were recruited
as raters in Chemnitz University Library; mean age was 26 years (s.d. =
6.4). Each participant worked on one booklet and rated the similarity of
the two pictures in each pair using a seven-point scale with end-points la-
beled rather dissimilar and very much alike. The participants were instructed
to base their ratings on the faces only and to ignore any differences in hair-
style, clothing, or background.

Measuring Body Symmetry

Following the method of Gangestad, Thornhill, and Yeo (1994), we
compared the breadth of hands, wrists, elbows, feet, ankles, and ears, as
well as the length of ears and of second and fifth fingers, to measure body
asymmetry. Usually these sizes are measured with the help of a caliper; to
do so is not easy because all these body parts consist of or are at least en-
cased by soft tissue. Therefore, the pressure applied by the measurer in fit-
ting the caliper to the body part highly influences the results. A pretest
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showed us that we could gauge body part sizes more precisely from digi-
tal images on the computer screen. Therefore, all these measures were
taken twice, independently by each co-author, from photographs. Pictures
of fingers, wrists, elbows, and feet were taken with the help of a glass plate
which was perpendicularly mounted on a table top, the plate being paral-
lel to and facing the camera. Participants sat behind the plate and pressed
the body parts to be photographed (e.g,, the soles of the feet) against it.
This guaranteed that left and right soles, hands, wrists, etc., were the same
distance from and orthogonal to the camera. Photographers took care that
right and left ears, as well as both ankles, were the same distance from and
angle to the camera. Body pictures were taken together with the facial
shots at the second appointment.

For each body part, we computed its asymmetry as | size, . — Sizerigp |

(sizeyeq + sizeyoy,) ™", thus following the recommendation of Palmer and
Strobeck (1986). Examination of inter-rater correlations showed that we
were not able to measure elbow breadths reliably (r = .07). Therefore,
we did not include this body part in our final measure of body asymmetry
(bas), which summed the asymmetries of the remaining eight features. For

these, acceptable inter-rater correlations could be obtained (lowest: r = .58,
mean: r = .84).

RESULTS

Reliability of Measures

Our inter-rater correlations for fas, and fas, were extremely high: r., =
97 and ry; = .95, respectively. We also examined reliability across the two
pictures of the same person. For each of the two pictures there were
two independent measures of fas, and fas,. These were first averaged for
each picture and then correlated. For fas, we obtained a between-picture
correlation of ry = .78 (p = .004; note that in line with our directional hy-
potheses we always test one-sided) and a mean of 21.7 pixels (s.d. = 12.7).

Surprisingly, for fas, we found no relationship between the first and sec-
ond picture of the same person: r;; = —.20. Closer inspection showed that
this was mainly caused by great differences concerning the 9-10 and 11-12
point pairs (see Figure 1). These points are most remote from the face cen-
ter and thus alter their position most when the head is turned. Therefore,
it seems plausible that fas, did not measure facial asymmetry but rather
to what extent we had succeeded in orienting the face orthogonal to the
camera—although we had taken great care to control head position.
Therefore fas, will not be discussed further.

The results on fas, indicate that head turning causes severe problems.
Would this affect asymmetry measurement by means of chimeric por-
traits? Remember that for each portrait of the same participant the simi-
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larity of the respective r-r and I-1 picture had been rated. Raters agreed
about the similarity of the pairs (average Cronbach’s o = .86). But when we
computed the average similarity rating for each of the two portraits of the
ten women, the correlation between the first and the second pictures’ sim-
ilarity ratings was ryg = —.12. This indicates that head turning negatively
affects symmetry measurement via chimeric faces as well.

Inter-rater correlation for bas (mean = .257, s.d. = .091) was r,; = .99 (p <
.001), and bas correlated between picture sets of the same person with r,, =
84 (p = .001).

All analyses concerning facial attractiveness will be based on averaged
evaluations. Our averaged attractiveness ratings proved to be very reliable
(full faces: Cronbach’s a = .91, with n = 23 raters; half faces: a. = .87, with
n = 20 raters). Mean facial attractiveness was 3.2 (s.d. = .73) for full faces
and 3.1 (s.d. = .69) for half faces (averaged across the ten left-half and the
ten right-half judgments).

Physical Fitness

The fitness test yielded six single exercise scores for each participant.
The single scores were subjected to a principal component factor analysis.
Only one factor with an eigenvalue greater than 1 was obtained; it ex-
plained 48% of the variance. All six exercise scores showed high, positive
factor loadings between .56 (exercise 4) and .80 (exercise 1). Therefore, all
six single scores were summed into an overall fitness score labeled fit. This
score was subjected to an ANOVA to check whether performing exercises
alone or in groups of two or three had had any impact. This was not the
case (F, 7, = .74, p = 48). Mean performance was 122.2 (s.d. = 15.9). We
found no correlation between fit and health (r = —.01). This confirmed our
assumption that the Haro fitness test was not simply another measure of
participants’ health.

Confounds

We examined age, smoking, exercising, riding a bike, BMI, and health as
potential covariates of facial attractiveness and physical fitness. Only the
relationship between weekly hours of exercising and fit proved to be sig-
nificant (r,; = .27, p = .008). In the Results section, we will consider this by
reporting all relationships involving fif as first order and partial correla-
tions (controlling for hours of exercising).

Facial Attractiveness, Symmetry, and Physical Fitness

We now turn to our key questions, the relationships between facial at-
tractiveness, symmetry, and physical fitness. Does facial attractiveness sig-
nal physical fitness? In line with our main hypothesis, those women who
were more physically fit had better-looking faces (r = .24 [23], p = .017
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[.021]—the figures in brackets relate to partial correlations, controlling for
hours of exercising per week). Obviously, facial attractiveness can help to
guide men’s mate choice toward physically fit women, and therefore hy-
pothesis 1 could be confirmed.

Is this relationship (partly) mediated by facial symmetry? A prerequisite
for this is that fas, correlated negatively with physical fitness and facial at-
tractiveness. This proved to be true. However, both relationships were
weak and not statistically significant (r = —.18 [-.14], p = .06 [.11], and
Iz = —.10,p = 21, respectively). If facial symmetry had an impact on facial
attractiveness, the relationship between the variables should increase
when half-face attractiveness is controlled for. This was indeed the case;
the correlation increased to r = —.19 (df = 74, p = .05). If the relationship be-
tween physical fitness and facial attractiveness were mediated by facial
symmetry, it should decline when symmetry is controlled for. This was
hardly the case; the correlation only decreased from r = .24 to r = 23. In
sum, hypothesis 2 could only be partly supported. As expected, we did
find a negative relationship between fas, and facial attractiveness. How-
ever, fas, cannot (even partly) account for the relationship between physi-
cal fitness and facial attractiveness.

As was predicted in hypothesis 3, physical fitness and bas correlated
negatively. However, this relationship was marginal and far from statisti-
cal significance (r = —.03 [—.03], p=.41[.39]).

The relationship between bas and facial attractiveness proved to be neg-
ative (ry; = —.24, p = .02), which is consistent with the view that both vari-
ables are indicators of mate value.

Although the question of whether health is signaled by facial attractive-
ness (Hume and Montgomerie 2001; Kalick et al. 1998; Shackelford and
Larsen 1999) and symmetry (Rhodes et al. 2001) is not the target of this
paper, these data are related here: As one would expect, healih correlated
positively with facial attractiveness and negatively with both asymmetry
measures; however, these correlations were low and statistically non-
significant (r = .17, p = .08; r = —.17, p=.07;r=—.14, p = .11, for attractive-
ness, bas, and fas,, respectively).

GENERAL DISCUSSION

Physical attractiveness signals many attributes that relate to mate value,
among them physical and mental health, popularity, and intelligence
(Langlois et al. 2000). Investigating a sample of 77 women in their early
and mid twenties, we could confirm the idea that facial attractiveness also
indicates physical fitness, which proved to be independent from current
health. Because we required participants to be in good health at the time
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of the investigation, the obtained relationship could not originate from the
transient influence of colds or other temporary illness.

That we found no relationship between current health and physical fit-
ness seems counterintuitive at first. Indeed, we assume that such a rela-
tionship exists in the population of young women because many forms of
illness already preclude normal physical activity. However, for the afore-
mentioned reason, our sample was restricted to healthy women. And good
health obviously allows for a broad range of athletic fitness. Remember,
for example, your school days: Pupils with bad grades in sport were rarely
valetudinarians.

There is evidence for both facial attractiveness and physical fitness to be
fairly stable over time (Alley 1993; Campbell et al. 2001; Kemper et al. 2001;
Pittenger et al. 1989; Sparacino 1980; Sussman et al. 1983), and the conti-
nuity of the latter seems to be largely independent of the individual level
of physical activity. Therefore, we would expect that the obtained rela-
tionship between these variables holds in other age groups as well. Ad-
mittedly, we cannot be sure exactly which components of physical fitness
have been most important to female mate value throughout human his-
tory. But the fact that our fitness test demanded a broad variety of abilities
that are obviously highly intercorrelated (a factor analysis of the sub-tests
yielded a one-factor solution) lets us feel optimistic that we were able to
trace the relevant components of physical fitness.

Our main reason for examining women rather than men was that it was
easier for us to recruit female participants. But we do not expect that the
obtained relationship between physical fitness and facial attractiveness is
restricted to women. Quite the contrary, at least three arguments can be
brought forward supporting the view that the relationship is stronger for
men. First, the human sexual dimorphism with regard to body height,
weight, and strength indicates that physical fitness has been more impor-
tant to men’s than to women'’s fitness. Second, when humans subsisted as
hunters and gatherers, hunting was predominantly men’s task (Tooby and
DeVore 1987), and it seems obvious that physical fitness is an integral con-
stituent of hunting skill. Third, masculinity seems to promote male facial
attractiveness (Cunningham et al. 1990; Dunkle and Francis 1996; Gram-
mer and Thornhill 1994; Johnston and Oliver-Rodriguez 1997; Johnston et
al. 2001; Keating 1985; Meerdink et al. 1990; Scheib et al. 1999; but also see
Dunkle and Francis 1990; Penton-Voak et al. 1999; Perrett et al. 1998 for
contradictory findings), and at the same time it is likely to indicate physi-
cal fitness. This is because masculine facial features (like thick brows and
a large jaw) are probably influenced by testosterone, which is indicated by
the fact that they undergo characteristic changes during puberty (Farkas
1988). Therefore, masculine male faces probably indicate a high testos-
terone level. Since testosterone stimulates muscle growth (Bhasin et al.
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2001), masculine male faces should signal physical fitness as well. We hope
to report on the relationship of male facial attractiveness and physical fit-
ness in the near future.

We argued that facial symmetry may be an important cue for bridging
the gap between females’ physical fitness and males’ judgment of their fa-
cial attractiveness. We could not confirm this view. Although facial verti-
cal asymmetry correlated negatively with facial attractiveness when
controlling for half-face attractiveness, and although it also tended to cor-
relate negatively with physical fitness, both relationships were much too
weak to explain the correlation between facial attractiveness and physical
fitness. Moreover, the latter correlation was hardly affected when vertical
facial asymmetry was controlled for. It seems unlikely that a different pic-
ture would have emerged if we had been able to measure facial horizontal
asymmetry as well: There is no reason to expect that it could signal phys-
ical fitness better than vertical asymmetry. And, concerning the relation-
ship between facial asymmetry and attractiveness, fas, should be more
important than fas, because the human visual system is better tuned for
the detection of vertical symmetry (Pashler 1990). Thus, our results indi-
cate that facial symmetry may not be utilized as a cue for mate value (see
also Scheib et al. 1999, and Jones et al. 2001, for similar accounts of this
question).

As did several previous studies (e.g., Gangestad et al. 1994; Gangestad
and Thornhill 1997; Hume and Montgomerie 2001; Rikowski and Gram-
mer 1998; Thornhill and Gangestad 1993), we examined a potential link
between body asymmetry and facial attractiveness. Unlike in those stud-
ies we were able to demonstrate a significant negative relationship be-
tween these variables (r = —.24). This result is consistent with the view that
body symmetry and facial attractiveness are both signals of “quality” (see
also Thornhill and Grammer 1999, who discuss women’s bodies and faces
as a single “ornament”). However, the low magnitude of the relationship
suggests either that body symmetry and facial attractiveness indicate dif-
ferent, only loosely related quality attributes, or else that at least one of the
two is only a weak indicator of such attributes.

In sum, we obtained evidence that female facial attractiveness signals
physical fitness. Relationships between physical attractiveness and traits
tend to be moderate; compared with other findings in this field, the ob-
tained relationship of r = .24 is rather high (see Langlois et al. 2000: Table
8). Although fas,, as predicted, negatively correlated with physical fitness
and with attractiveness, we found no evidence that the relationship be-
tween physical fitness and facial attractiveness was mediated by facial
symmetry. Future research is needed to show which cues tie physical fit-
ness (and other attributes that pertain to mate value) to the judgment of fa-
cial attractiveness.
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Measuring Facial Symmetry

Much to our surprise, neither the measurement of horizontal facial
asymmetry nor the asymmetry measurement via chimeric faces provided
results that were reliable across different pictures of the same person. This
probably resulted from head turning, although we had taken great care to
control head position. While there is an easy remedy for head tilting
(namely rotating the pictures accordingly) there is no counter measure for
head turning after the picture was taken.

Several authors have reported statistically significant negative correla-
tions between facial asymmetry and facial attractiveness (Grammer and
Thornhill 1994; Hume and Montgomerie 2001; Jones et al. 2001; Mealey et
al. 1999). Many factors could account for these results; here we only men-
tion three. First, our reliability estimates are quite vague, owing to our
small sample size (which was motivated by our erroneous belief that we
would obtain high reliabilities between pictures); for example, the upper
bound of the 95% confidence interval for the reliability of the chimera-
comparison measure is 7 = .62. If this were the true reliability, substantial
correlations between this symmetry measure and facial attractiveness
might be obtained. Second, other researchers could simply have made bet-
ter photographs. However, considering our own care in this regard, and
taking into consideration the setting of other studies (in Mealey et al.’s
1999 study, none of the participants’ faces was oriented perpendicular to
the camera), we doubt this very much. Third, the reported correlations
might represent an artifact inasmuch as people might more favorably eval-
uate those faces that are oriented exactly perpendicular to the camera.

Future studies must show which, if any, of these accounts is correct. Cer-
tainly, our results do not prove that facial asymmetry cannot be assessed
by measuring horizontal asymmetry or by comparing chimeric faces. But
they should caution researchers that taking the facial photograph is a cru-
cial part of the measurement which has not received due attention, and
that the reliability of any facial asymmetry measure is not guaranteed un-
less it is demonstrated that two pictures of the same person yield similar
results.
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