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In order to test how emotions affect individual neutral facial expressions and the reliability of humans to read these expressions, we photographed faces of 25 women wearing clothes in which they felt attractive, unattractive, or comfortable while expressing
an emotionally neutral face. Men found the faces of women in attractive clothes the
most attractive, whereas the faces of women in comfortable and unattractive clothes
were ranked as intermediate and least attractive, respectively, even though the clothes
were not visible in the photographs. Our results demonstrate that despite very subtle
effects, the emotional state of women is perceived by men and that the two sexes are
concordant on the signal sent and received. We show a close connection between exterior attributes, confidence, and how a person is perceived by others.

Introduction
Human faces provide not only information on
identity, gender and age but also on emotional
state of the individual. Among all primates,
facial expressions are important signals of internal states and the ability to understand facial
expressions is essential in social interactions
(Mueller & Mazur 1997, Herba & Phillips 2004,
Burrows et al. 2006). In 1872, Charles Darwin
wrote that certain facial expressions of emotions are adaptive for behavioral purposes and
are therefore innate, automatic and universal
(Darwin 1965). His postulate has been supported
by studies demonstrating that children as young
as a few months are able to discriminate between
happy, sad and surprised faces and that generally
this capacity is culture independent (Ekman &

Friesen 1971, Herba & Phillips 2004, Venn et al.
2006). Moreover, the ability to recognize facial
expressions improves with age (Herba & Phillips
2004) implying a growing importance of comprehending non-vocal signals in adulthood.
Honest signaling is a common theme in
sexual selection (Grafen 1990). Several kinds
of ornaments have developed in many organisms to signal both the internal qualities and the
perceptivity in mate choice situations (Berglund
et al. 1996). Honesty in facial signals that allows
a receiver to correctly understand the emotion of
the sender should be evolutionarily advantageous
in situations where misinterpretation of the emotions entails a cost. In the context of mate choice,
many costs (both emotional and material) may
be avoided by both sending and correctly interpreting facial expressions.
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But how reliable is the human capacity to
read facial expressions? It is quite clear that
people sometimes read more into an expression than what is there, and so go beyond the
inferences afforded by facial appearances and
instinctively make conclusions about a person’s
disposition (Todorov et al. 2005). According to
Todorov et al. (2005) even situations, such as
political voting, which are assumed to be based
on rational and deliberative considerations, are
strongly influenced by quick and unreflective
trait inferences of candidates. On the other hand,
as observed by Little and Perett (2007), people
do perform better than chance at guessing each
other’s personality from only facial information,
which provides further support to the idea that
the perception of facial traits is an adaptive ability of evolutionarily importance.
So what is it that makes a face likable or
attractive? It only takes a moment to judge
attractiveness of a human face; still its expressional information can be influenced by several
factors. Today, most studies investigating the
attractiveness of a female face have focused on
hormonal/menstrual cycle effects that influence
facial attractiveness (Johnston et al. 2001, Fisher
2004, Roberts et al. 2004, Johnston 2006). In
this paper, we report how the emotional state of
women influences the response of men evaluating the attractiveness of the females’ faces. The
women’s emotional state was evoked by their
choice of clothes. Clothing plays an important
part in human society around the world (Hansen
2004) and is used consciously to decorate the
body in mate-attraction situations (Grammer et
al. 2004). Both men and women largely agree
on what is considered attractive clothing and
women feel more attractive when using clothes
perceived by men as attractive (Edmonds &
Cahoon 1984). Therefore, the feeling of the
wearer may be closely connected to the type
of clothes worn. We allowed women to dress
in three different outfits, in which they felt
attractive (the “sexy outfit”), comfortable (e.g.
loose soft pants and sweatshirts) and unattractive
(typically “unfashionable” or too tight). Women
chose their outfits by themselves. We then asked
the women to have a neutral facial expression
and photographed only the face. Next, men rated
the three photographs of each woman in terms of
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attractiveness. We expected the clothes to influence the emotional state of the wearer, and the
men to respond to the emotions of the women
and rate the faces of the women feeling attractive in attractive clothing higher than women in
“unattractive clothing”.

Methods
The faces of 25 female volunteers between the
ages of 22 and 28 years old, living in the city of
Gothenburg in Sweden, were photographed with
a digital camera individually in a home milieu
when the women were wearing clothes in which
they felt (1) attractive, (2) unattractive and (3)
comfortable. The clothes were exclusively chosen
by the woman being photographed making her
feelings more reliable than if she had been provided unfamiliar outfits. The women where asked
to choose the clothes in advance giving them time
to think trough the possible emotional influence
of each outfit. The women were asked to have a
neutral facial expression and always look in the
same direction when the photographs were taken
to avoid effects caused by differences in smiles
or eye contact. Photographs were always taken
by the same female photographer and in random
order across women. Hair style and makeup
remained the same in all three photographs to
avoid effects not related to clothing (Mehrabian
& Blum 1997, Mesko & Bereczkei 2004). None
of the women participating in this study had any
before-hand information about the goals of the
experiment and no personal interest in the results.
However it cannot be totally ruled out that some
of them partly guessed the purpose of the study.
No female participants had a history in psychology research and most of them were undergraduate students from various university programs in
Gothenburg.
The three images of each woman were printed
in color on an A4 page and positioned randomly
at the A, B, and C position (Fig. 1). Twenty four
women also rated their self-confidence and their
comfort of being photographed after the pictures
were taken on a scale between 1 and 10 where 10
is high confidence or comfort.
Pages with images of the 25 women were
shown to 49 randomly chosen heterosexual men
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Fig. 1. Example of the three photographs of a woman dressed in clothes that she felt made her (A) attractive, (B)
comfortable and (C) unattractive. Original photographs of the 25 women presented for evaluators where printed in
colour.

Results
The face considered to be the most attractive
by men was the one in which the women were
dressed in clothes that made them feel attractive
(Fig. 2; Friedman two-way ANOVA: χ2 = 57.8,
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in the age of 21–64 years (35.8 ± 10 SD) who
had never before seen any of the women. The
men were asked to rank the three images of each
woman in order of attractiveness. The image
considered the least attractive was given rank 1
and the image considered the most attractive was
given rank 3. After ranking the three photographs
of the 25 women (within the same individual),
each man filled out a questionnaire asking for
marital status (single, in a relationship, or married/common law) and age.
The ranks given to all photographs where the
women felt attractive, unattractive, and comfortable were summed for each man. In this way,
every man provided three input values. The
first value was the sum of ranks given to photographs of women dressed in attractive clothes,
the second value corresponded to photographs of
women dressed in unattractive clothes, and the
last value corresponded to comfortable clothes.
Thus, we had three rank sums from each of 49
men reflecting the men’s opinion on the faces of
women dressed in the three types of clothes.
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Fig. 2. Rank sum from 49 men judging the attractiveness of images showing only the faces of 25 women
dressed in clothes that made them feel attractive, comfortable, and unattractive. Centerlines of boxes are
median, boxes are 25th and 75th percentiles, whiskers
are 10th and 90th percentiles, and filled circles are
outliers.

df = 2, p < 0.001). The photographs taken with
comfortable clothes were also rated as more
attractive than those taken when wearing unattractive clothes [post-hoc comparison rank difference 0.6, p < 0.01 (Siegel & Castellan 1988)].
Marital status of the men had no effect on their
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Fig. 3. Correlation between age of men and their
rank sum for the image of faces of women dressed in
clothes that they themselves felt made them unattractive. Spearman r49 = 0.29, p = 0.045.

Fig. 4. Correlation between the women’s comfort of
being photographed and rank sum for the photograph
in which they wore clothes in which they felt attractive.
Spearman r24 = 0.44, p = 0.032.

ranking of the photographs (Kruskal-Wallis: χ2
= 1.5, df = 2, p = 0.48 for the unattractive photograph and less of an effect for the other two
types) but older men discriminated less against
the pictures taken with non-attractive clothes as
compared with younger men (Fig. 3). Women
that reported feeling confident when being photographed were ranked as more attractive when
wearing attractive clothes than the women that
did not feel comfortable (Fig. 4).

Our study demonstrated an inability of human
females to conceal their perception of self by
adopting a “neutral” facial expression. Women’s
self image, either “ugly” or “attractive” was
manipulated by their choice of clothes and presumably resulted in subtle differences in facial
expressions. The ability of men to detect these
differences in presented “neutral” appearances
emphasizes the importance of non-vocal intersexual communication in humans (Darwin 1965)
and demonstrates the ability of humans to detect
very slight facial expression differences.
Several studies suggest that humans are predisposed to react to facial stimuli both emotionally and with corresponding facial expressions
(Dimberg 1997). Dimberg et al. (2000) demonstrated that people unconsciously exposed to
pictures of happy and angry faces still reacted
with distinct facial muscle movements that corresponded to the happy or angry stimulus faces.
Accordingly, reactions to facial expressions are
thought to be rather spontaneous and independent of conscious cognitive processes (Dimberg
1997, Dimberg et al. 2000). The perception by
men in this study was likely subconscious considering their spontaneous and frequently used
phrase “but there is no difference among these
photos”. Men being able to detect very subtle
differences between observed facial images and
to connect them to women’s feelings, suggest
that women were transmitting a signal of internal
confidence that was “correctly” picked up by the
evaluating men. Most likely, this signal was gen-

Discussion
There is good reason to assume that the human
face plays an adaptive role in social cognition.
Human faces are visible in most social interactions and frequently provide us with an important
source of information (Hassin & Trope 2000).
People use this information to “assess” their
target and approach him/her according to their
perceptions. Communication between people is
largely conveyed via the face (Ioannou et al.
2005) and it has been shown that people are not
able to ignore facial information even when they
are supposed to make neutral decisions and are
specifically asked to ignore the facial appearance
(Hassin & Trope 2000, Todorov et al. 2005).
Furthermore, social psychology research postulates that human conversations are more dominated by facial expressions indicating speaker’s
predisposition towards the listener, than by the
spoken words (Ioannou et al. 2005).
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erated, transmitted and received with very little
involvement of conscious cognitive processes.
The level of attributional confidence is an
important factor for the quality of human social
contact (Beaupre & Hess 2006). In the present
study, women, feeling confident during photographing, were ranked as more attractive when
wearing attractive clothes than the women that
did not feel comfortable. This result accentuates
the importance of underlying honesty of facial
expression which seems to facilitate the comprehension of an expression. It also demonstrates
the importance of high-self esteem in context of
attractiveness.
Several experiments have shown that facial
cues that provide accurate information about
experienced emotions are rather subtle. For
example, distinguishing between honest and fake
smiles is only possible through detection of
minor muscular differences in a face, as an
honest smile usually activates the outer muscles
orbiting the eye and a fake one contains traces of
muscular activity associated with negative emotions (Ekman et al. 1997). In the present experiment, the women were asked to pose in outfits
that affected their internal state in various ways
and then mask their true emotions by adopting
a neutral facial expression. It certainly seems as,
even if the women did mask their facial macroexpressions, the micro-expressions were still
present and perceived by observers.
We observed a weak trend of older men
showing less preference for the faces of women
wearing attractive clothing. Humans use different areas of the brain to process facial emotions
at different ages and have different ways of using
the posterior hemisphere in the process (Pine et
al. 2001, Gunning-Dixon et al. 2003). As such,
there might be a neurological explanation for the
observed trend affecting the judgment of attractiveness by older men. It is also possible that
some social indoctrination, such as believing that
it would be easier to woo a younger woman that
doesn’t appear to be too aware of her attractiveness, influenced the decisions of older men.
Our data demonstrate a close connection
between exterior attributes, internal confidence,
and how a person is perceived by others. The
feeling of attractiveness and confidence appears
to influences subconscious facial expressions in
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women and these can be perceived accurately by
the opposite sex. These abilities are likely to play
an important role in our daily social interactions
and possibly affect success in events such as job
interviews and mate attraction, as well as influence social position.
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