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Makeup is known to increase female facial attractiveness, but it is unclear how. To investigate how
makeup enhances beauty, we took a theoretically driven approach, borrowing from the rich literature on
facial attractiveness and testing the proposal that cosmetics increase attractiveness by modifying 5
known visual factors of attractiveness: symmetry, averageness, femininity (sexual dimorphism), age,
and perceived health. In 6 studies using 152 carefully controlled images of female faces with and with-
out makeup, participants rated the faces on attractiveness and on each of the 5 factors. We analyzed the
effect of makeup on these factors and analyzed whether the factors mediated the effect of makeup on
attractiveness. Makeup affected all the factors. Averageness, femininity, and health individually medi-
ated the effect of makeup on attractiveness. Finally, with all five factors as mediators in a multiple medi-
ation model, we observed full mediation of the effect of makeup on attractiveness, almost entirely via
femininity and health. These findings support a scientific understanding of how makeup works based on
the manipulation of visual factors of facial beauty.
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Facial cosmetics, or makeup, is a form of body art that has been
used for millennia to change the appearance of the face, with the
purpose of enhancing beauty (Corson, 1972). Though styles of
cosmetics have varied through time and between cultures, the
actual modification of the face tends to be strikingly similar, with
an emphasis on making the skin appear more even and the facial
features more prominent (Russell, 2010). Research has found that
cosmetics alter the perception of a variety of social traits, such as
trustworthiness (Etcoff et al., 2011), earning potential (Nash et al.,
2006), sociosexuality (Aguinaldo & Peissig, 2021; Batres et al.,
2018), and dominance (Mileva et al., 2016). But the majority of
work has focused on whether cosmetics increase the perceived
attractiveness of faces. Numerous studies have found that faces are

seen as more attractive when wearing makeup (Aguinaldo & Peis-
sig, 2021; Batres et al., 2018, 2021; Bielfeldt et al., 2013; Cash
et al., 1989; Etcoff et al., 2011; Graham & Jouhar, 1981; Guéguen
& Jacob, 2011; Huguet et al., 2004; A. L. Jones et al., 2014; A. L.
Jones & Kramer, 2015, 2016; Mulhern et al., 2003; Osborn, 1996;
Workman & Johnson, 1991). Faces wearing cosmetics also elicit
positive implicit responses (Comfort et al., 2021; Richetin et al.,
2004) and increase activation of reward circuitry in viewers’
brains (Ueno et al., 2014).

It is thus clear that makeup changes the way that faces are per-
ceived and, in particular, that makeup increases attractiveness.
However, it is unclear exactly how makeup affects attractiveness.
In order to build an account of how makeup works, we take a theo-
retically driven analytical approach to address the question of how
makeup affects the perception of facial attractiveness. Specifically,
we investigate whether makeup modifies the visual factors known
to underlie perceptions of facial attractiveness.

Factors of Beauty

Evidence has emerged for several biologically based visual fac-
tors of attractiveness, including preferences for bilateral symmetry,
averageness (i.e., proximity to the average of the faces of a given
population), sexual dimorphism (e.g., femininity for female faces),
youth, and health. We describe each of these five factors in turn,
describing the evidence that each factor plays a role in the percep-
tion of attractiveness, and noting reasons to believe that makeup
could affect the factor. There is at least some evidence that femi-
ninity, age, and health are affected by makeup, and that symmetry

Carlota Batres https://orcid.org/0000-0002-3833-7667
Alex L. Jones https://orcid.org/0000-0003-3600-3644
Richard Russell https://orcid.org/0000-0002-4007-8596
Carlota Batres and Alex L. Jones contributed equally to this work.
Financial support for this research was provided by CHANEL Fragrance

and Beauty. We thank Brian Meier, Kazunori Morikawa, and Leslie
Zebrowitz for helpful comments on earlier versions of the manuscript. The
data associated with this research are available on the Open Science
Framework (https://osf.io/gxh4m/?view_only=9a2fc8afe480422c952ea040
eefca903).
Correspondence concerning this article should be addressed to Richard

Russell, Department of Psychology, Gettysburg College, 300 North
Washington Street, Gettysburg, PA 17325, United States. Email: rrussell@
gettysburg.edu

1

Psychology of Aesthetics, Creativity, and the Arts
© 2022 American Psychological Association
ISSN: 1931-3896 https://doi.org/10.1037/aca0000505

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

Ps
yc
ho
lo
gi
ca
lA

ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
rt
he

pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
tt
o
be

di
ss
em

in
at
ed

br
oa
dl
y.

https://orcid.org/0000-0002-3833-7667
https://orcid.org/0000-0003-3600-3644
https://orcid.org/0000-0002-4007-8596
https://osf.io/gxh4m/?view_only=9a2fc8afe480422c952ea040eefca903
https://osf.io/gxh4m/?view_only=9a2fc8afe480422c952ea040eefca903
mailto:rrussell@gettysburg.edu
mailto:rrussell@gettysburg.edu
https://doi.org/10.1037/aca0000505


is not affected by makeup. The effect of makeup on the perception
of averageness has not been tested.
Bilateral symmetry of the face is positively associated with per-

ceived attractiveness (Grammer & Thornhill, 1994; B. C. Jones
et al., 2004; B. C. Jones et al., 2001; Penton-Voak et al., 2001;
Scheib et al., 1999), albeit weakly (Rhodes, 2006). Manipulating
facial symmetry in faces produces versions that are perceived as
more attractive (Perrett et al., 1999; Rhodes et al., 1998), indicat-
ing that facial symmetry is a contributor to attractiveness. There
are reasons to suspect that cosmetics can be used to “correct”
asymmetries in facial appearance. For instance, females with
greater asymmetry of the lower face area spend a significantly lon-
ger time applying cosmetics, and use a wider palette of colors dur-
ing application (Korichi et al., 2011). However, a study testing the
effect of makeup on a physical measurement of facial symmetry
found no significant change in asymmetry as a result of makeup
(Killian et al., 2018).
Facial averageness indicates the extent an individual’s facial

features conform to the average of a population. Average faces are
perceived as attractive across a range of studies whether the trait is
measured or manipulated (Langlois & Roggman, 1990; Rhodes,
2006; Rhodes et al., 1999, 2001). It is unknown whether cosmetics
could alter perceived averageness, though some findings suggest it
might be capable of doing so. Cosmetics can smooth skin texture
(Batres et al., 2019), which is a likely contributor to the appeal of
average faces (Alley & Cunningham, 1991), though averageness
still affects attractiveness when texture remains unchanged (Rho-
des & Tremewan, 1996).
In women, femininity is positively related to judgements of

attractiveness, whether the trait is measured or manipulated (Rho-
des, 2006; Rhodes et al., 2000; Smith et al., 2006). There is evi-
dence that women appear more feminine when wearing makeup
(Cox & Glick, 1986; Graham & Jouhar, 1981). Cosmetics are
believed to increase perceived femininity in part through their
effect on two sexually dimorphic features. The first is facial con-
trast, which refers to the luminance and color contrast between the
facial features (specifically the eyebrows, eyes, and lips) and the
surrounding skin (Russell, 2003, 2009). Facial contrast is naturally
higher in female faces (A. L. Jones et al., 2015; Russell, 2009;
Russell et al., 2017), and makeup increases facial contrast (Etcoff
et al., 2011; A. L. Jones et al., 2015; Russell, 2009). The second is
the size of the facial features. Eye size is proportionately larger in
females than males (Bruce & Young, 1998), and makeup has been
found to make the eyes appear larger (A. L. Jones et al., 2018;
Matsushita et al., 2015; Morikawa et al., 2015).
Age is negatively related to judgments of attractiveness (Ebner,

2008; Henss, 1991; Korthase & Trenholme, 1982; Kwart et al.,
2012; Lennon, 1988). There is some evidence that cosmetics make
middle-aged and older faces look younger (Dayan et al., 2015). But
there is also evidence that makeup makes girls look older (Egan &
Cordan, 2009). A recent study found that the effect of cosmetics on
age judgments depends on the age of the wearer (Russell et al.,
2019). Specifically, 20-year-old women look older with makeup, 30-
year-old women look no different in age with or without makeup,
and 40- and 50-year-old women look younger with makeup. Thus,
there is evidence that the effect of makeup on apparent age depends
on the age of the face.
Perceived health is strongly linked with attractiveness (Kalick

et al., 1998; Rhodes et al., 2007). There is direct evidence from

one study that faces are perceived to be healthier when wearing
cosmetics (Nash et al., 2006), though only four target faces were
used in the study. Cosmetics are believed to increase perceived
health in part through their effect on skin appearance. One recent
study found that faces manipulated to have redder cheeks and
lighter undereye regions (similar to what is achieved by blush and
concealer/foundation) were perceived as healthier (A. L. Jones
et al., 2016), while another found that artificially increased facial
contrast—which is increased by makeup (Etcoff et al., 2011; A. L.
Jones et al., 2015; Russell, 2009)—increases apparent health (Rus-
sell et al., 2016).

Does MakeupWork byModifying These Factors of
Beauty?

As symmetry, averageness, femininity, youth, and health deter-
mine female facial attractiveness, it is possible that makeup enhan-
ces attractiveness by modifying these factors of beauty. This would
support the idea that some practices of beautification, rather than
being arbitrary, function by manipulating biologically-based visual
factors of beauty (Russell, 2010). Here we tested the proposal that
makeup makes faces look more attractive because it enhances these
factors of beauty. The studies reported here were designed to test
this proposal in three ways. First, we sought to determine experi-
mentally whether makeup affects each factor of beauty. Second, we
sought to test the significance and effect size of each individual fac-
tor as a mediator of the effect of makeup on attractiveness. Finally,
as a holistic test of the proposal, we used a multiple mediation
model to test the significance and effect size of all five factors to-
gether as mediators of the effect of makeup on attractiveness.

Each of the studies here used two different sets of women pho-
tographed under carefully controlled conditions both wearing and
not wearing cosmetics. In Study 1 participants gave attractiveness
ratings of these images to confirm experimentally that makeup
makes the faces look more attractive, as found previously. These
attractiveness ratings then served as the dependent variable in all
the subsequent mediation analyses. In Studies 2 through 6, partici-
pants viewed these images and rated the symmetry (Study 2), aver-
ageness (Study 3), femininity (Study 4), age (Study 5), and health
(Study 6) of the faces. This allowed us to determine whether
makeup affects each of these factors of beauty. For each factor we
also conducted a simple mediation analysis with makeup (yes/no)
as the independent variable, attractiveness as the dependent vari-
able, and the factor of interest as the mediator variable. This
allowed us to test whether each factor individually mediates the
effect of makeup on attractiveness. Finally, we conducted a paral-
lel multiple mediator analysis to determine whether all five of the
factors together fully mediate the effect of makeup on attractive-
ness. This also allowed us to investigate the relative importance of
the factors in mediating the effect of makeup on attractiveness.

General Method

Stimuli

In selecting stimuli, we were guided by concerns about power
and validity. First, we wanted stimulus images of the faces with
and without makeup to be as precisely matched as possible for all
variables other than makeup. This required the use of controlled

2 BATRES ET AL.

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

Ps
yc
ho
lo
gi
ca
lA

ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
rt
he

pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
tt
o
be

di
ss
em

in
at
ed

br
oa
dl
y.



image sets collected with the purpose of comparing faces with and
without makeup. The application of makeup and the control of ex-
traneous variables across the before and after images makes this
kind of image set more time-consuming and expensive to produce
than other sets of face images. Because of this, studies investigat-
ing makeup have used small samples of target images compared
with other studies of face perception. In the studies cited above
showing that makeup makes faces appear more attractive, the
mean number of target faces was only 21. Here we used two sets
of images, with 44 and 32 targets, for a total of 76 target faces.
The two sets of target images had different ages and different

types of cosmetic application, which allowed us to probe the
generalizability of the effects of makeup. The first set of targets,
which we label Set One (see Figure 1, Panel A) comprised 44
White female university students (age = 18–27 years; M = 21.18,
SD = 1.94) who self-applied their own cosmetics from a pro-
vided range of best-selling cosmetics, which included foundations,
lipsticks, brow pencils, eyeshadows, mascaras, eyeliners, and
blushers. Targets were instructed to apply cosmetics as if they were
going on a “night out” (A. L. Jones & Kramer, 2015; A. L. Jones
et al., 2015; A. L. Jones et al., 2014). Targets were photographed
using a Nikon D3000 SLR camera from a distance of !1 m, against
a white background in a windowless room. Overhead lights and a
Nikon SS-400 flash angled 45° toward the ceiling were used for
illumination. Targets were photographed with a neutral expression,
with their hair tied back from their face, and jewelry removed. In
the initial exposure, targets removed all traces of facial cosmetics
before being photographed. They were later photographed again af-
ter self-applying cosmetics. Between photographs, all camera set-
tings were held constant. The targets were each paid (£6) for their
participation and gave consent for their likeness to be shown in psy-
chological studies.
The second set of targets (see Figure 1, Panel B) comprised 32

White women in four age bands (20 years [eight women between
18 and 22 years old], 30 years [eight women between 28 and 33
years old], 40 years [eight women between 38 and 42 years old],
50 years [eight women between 48 and 52 years old], M age =
32.50, SD = 11.14), who had cosmetics applied by a professional
makeup artist who was instructed to apply makeup to make the

women more beautiful (A. L. Jones et al., 2018; Russell et al.,
2019). Targets were photographed using a Canon EOS-1 Ds MII
camera. Diffuse lighting in front of the face and a pair of direct
flashes placed at 45° on either side of the face were used for illu-
mination. As before, targets maintained a neutral expression and
removed jewelry, and were photographed before and after the
makeup application by a professional makeup artist. Camera set-
tings were held constant between photographs. The targets were
paid (e40) for their participation (as part of a range of other activ-
ities) and gave consent for their likeness to be used in psychologi-
cal studies.

Procedures

For Studies 1 through 6, participants were tested in-person at
Gettysburg College and were given partial course credit toward an
introductory psychology class for their participation. Ethical ap-
proval was received from the Gettysburg College Institutional
Review Board and each participant provided written informed
consent. We report all measures, manipulations, and exclusions in
these studies. Participants were instructed that they would be
viewing two blocks of faces (i.e., “Set One” and “Set Two”) for
which they would have to give ratings (order was randomized
within each block). Before beginning the ratings, participants
viewed a short display of all the faces in order to give them a sense
of the range of faces they would be rating.

Studies in face perception often present the same facial identi-
ties to observers with a manipulation within one session, which
increases the risk of carry-over effects. Here, participants viewed
every identity, but only once per identity in a randomly allocated
cosmetics condition (either no makeup or with makeup), and sepa-
rate observers judged different traits. As such, the effect of cos-
metics is more carefully isolated within a session, and carry-over
effects are avoided entirely.

Analyses

For Studies 1 through 6, we calculated an average rating for
each image across all participants in order to conduct by-item
analyses. This resulted in two scores per face, one for each

Figure 1
Averaged Composite Images of the Stimuli Used

Note. The morphed average of the stimulus images used without makeup (left images) and with makeup
(right images) for Set One (Panel A) and Set Two (Panel B). We present morphed images to avoid represent-
ing recognizable individuals. Because they are morphed composite images, the skin looks equally smooth in
the with makeup and without makeup images. In the actual stimulus images, the skin typically looks more
even in the with makeup condition. See the online article for the color version of this figure.
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cosmetics condition. We analyzed the effect of makeup on each
perceived trait using the item (target identity) as the unit of analy-
sis. Given that the two image sets differed in terms of cosmetics
application, target age, and several other factors, we first sought to
determine whether the effect of makeup differed across the two
sets. If the effect did differ, we analyzed the two sets separately,
but if the effect did not differ, we analyzed the two sets together.
Toward this end, in each study we first ran a two-way mixed anal-
ysis of variance (ANOVA) with image set as a between-item fac-
tor and makeup as a within-item factor. If there was a significant
interaction between target set and makeup, we analyzed the effect
of makeup using a within-item ANOVA with makeup as the only
factor, separately for each of the two sets. If there was not a signif-
icant interaction between target set and makeup, we performed a
within-item ANOVA with makeup as the only factor, including all
the faces from both target sets in the same analysis. To foreshadow
the results, the effect of makeup differed between the two sets for
judgments of age and health, but not for the other judgments.
Thus, we combined the two image sets to analyze the effect of
makeup on every trait except for perceived age and perceived
health.
Using the item as the unit of analysis, power is affected by the

number of items rather than the number of participants. a priori
power analyses using G*Power Version 3.1.9.2 found that sample
sizes of 197, 33, or 15 items would be required to reach power (1
– b) of .80 for small, medium, or large effect sizes (h2 = .01, .06,
or .14, respectively). This indicates that our sample size of 76
items (or of 44 and 32 items for the separate face sets) is
adequately powered for large or medium effect sizes, but not for
small effect sizes. Sensitivity power analyses were conducted for
all hypothesis tests, excluding mediation analyses, and in all cases
the observed effect sizes exceeded the required effect size com-
puted by the sensitivity power analysis, as reported in the follow-
ing text. For items and participants, sample size was determined
before any data analysis.
For Studies 2 through 6, we also conducted simple mediation

analyses using the SPSS plugin MEMORE (Montoya & Hayes,
2017). MEMORE implements ordinary least squares regression in
a path-analytic framework for designs with repeated measure-
ments of both the mediator and dependent variables. For each
study, makeup (yes/no) was the independent variable and per-
ceived attractiveness (ratings collected in Study 1) was the de-
pendent variable. The variable of interest for the given study was
entered as the mediating variable. We generated 95% confidence
intervals (CIs) from 10,000 bootstrap samples. To aid readers who
are unfamiliar with the use of mediation analysis for repeated
measures, we describe the meaning of the individual components
of the mediation analysis in study 2 (in subsequent studies we sim-
ply report the results).

Study 1: Attractiveness

Participants and Task

Sixty-six Gettysburg College students (41 women; M age =
19.14, SD = 1.02) participated in the study. Participants were
asked “How attractive is this face?” on a scale ranging from 1
(least attractive) and 7 (most attractive).

Results

The effect of makeup on attractiveness did not interact with
image set, F(1, 74) = 2.02, p = .159, hp

2 = .03, so we report results
with the two image sets combined. Rated attractiveness as a func-
tion of makeup condition is shown in Figure 2. Makeup signifi-
cantly increased the perception of attractiveness, F(1, 75) =
122.29, p , .001, hp

2 = .62 (without M = 2.91, SE = .08; with M =
3.54, SE = .09). The analysis had 80% power to detect an effect
size of h = .011 (correlation between attractiveness ratings with
and without makeup = .795).

Discussion

As expected, makeup increased facial attractiveness, confirming
previous findings. Although it is clearly established that cosmetics
increase attractiveness, how cosmetics increase attractiveness
remains less clear. To better understand the mechanisms through
which cosmetics influence attractiveness, in the next set of studies
we examined whether cosmetics affect known factors of beauty.
Specifically, we investigated the effect of makeup on perceived
symmetry (Study 2), averageness (Study 3), femininity (Study 4),
age (Study 5), and health (Study 6).

Study 2: Symmetry

Participants and Task

Fifty-eight Gettysburg College students (35 women; M age =
19.19, SD = 1.27) participated in the study. Participants were
asked to rate “How symmetrical is this person’s face?” on a scale
ranging from 1 (very asymmetrical) and 7 (very symmetrical).

Results

The effect of makeup on perceived symmetry did not interact
with image set, F(1, 74) = 1.04, p = .311, hp

2 = .01, so we report
results with the two image sets combined. Rated symmetry as a
function of makeup condition is shown in the top panel of Figure 3.
The faces appeared significantly more symmetrical with makeup,
F(1, 75) = 9.16, p = .003, hp

2 = .11 (without M = 4.11, SE = .08,

Figure 2
Mean Attractiveness Ratings

Note. Error bars show 61 standard error. Asterisks indicate significant
effects at p , .001.
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with M = 4.31, SE = .08). The analysis had 80% power to detect an
effect size of h = .017 (correlation between symmetry ratings with
and without makeup = .677).
Mediation analysis is shown in the bottom panel of Figure 3.

The total effect of makeup on attractiveness was significant (c =
.63, 95% CI [.51, .74], p , .001), meaning that the faces were
rated, on average .63 points higher on attractiveness when wearing
makeup than not. The total effect is determined by the attractive-
ness ratings of Study 1 and is identical in Studies 2 through 6. The
a path (effect of the independent variable on the potential media-
tor) is the measurement of the effect of makeup on perceived sym-
metry as described earlier. This effect was significant (a = .20,
95% CI [.07, .33], p = .003). The b path (effect of the mediator on
the dependent variable, holding the independent variable constant)
was not significant (b = .17, 95% CI [".03, .37], p = .099). The
indirect effect is the product of the a and b paths, and measures
how much of the effect of the independent variable on the depend-
ent variable is due to the mediator variable. The indirect effect of
makeup on attractiveness via perceived symmetry was not signifi-
cant (ab = .03, 95% CI [".01, .10]). The direct effect of makeup
on attractiveness (controlling for the influence of the mediator
variable) was significant (c’ = .59, 95% CI [.47, .71], p , .001),
indicating that makeup still accounts for variance in perceived
attractiveness when perceived symmetry is controlled.

Discussion

Faces were perceived as more symmetrical with makeup than
without makeup. This effect is contrary to the finding of no signifi-
cant difference in asymmetry between faces with and without

makeup (Killian et al., 2018). This difference may be due to our
use of a perceptual rather than a physical measurement of facial
symmetry. However, this effect of makeup on perceived symmetry
did not mediate the effect of makeup on attractiveness, as evi-
denced by the nonsignificant indirect effect. The nonsignificant b
path—indicating no significant effect of perceived symmetry on
perceived attractiveness, when controlling for makeup—is consist-
ent with the meta-analytic finding that symmetry is only a weak
predictor of attractiveness (Rhodes, 2006). Whereas makeup did
increase the appearance of symmetry, the increased appearance of
symmetry did not affect perceived attractiveness.

Study 3: Averageness

Participants and Task

Fifty-two Gettysburg College students (26 women; M age =
18.65, SD = .86) participated in the study. Participants were
asked to rate “How much does this face deviate from other wom-
en’s faces that you know?” on a scale ranging from 1 (very typi-
cal) and 7 (very atypical).

Results

The effect of makeup on deviation did not interact with image
set, F(1, 74) = .03, p = .873, hp

2 , .001, so we report results with
the two image sets combined. Rated deviation as a function of
makeup condition is shown in the top panel of Figure 4. Targets
were assigned lower deviation scores (i.e., appeared more average)
with cosmetics, F(1, 75) = 38.96, p , .001, hp

2 = .34 (without M =

Figure 3
Mean Perceived Symmetry Ratings and Meditation Model for
Symmetry

Note. Error bars show 61 standard error. Total effects are shown in
parentheses. Asterisks indicate significant effects at ** p , .01 and
*** p , .001.

Figure 4
Mean Perceived Deviation Ratings and Mediation Model for
Deviation

Note. Error bars show 61 standard error. Total effects are shown in
parentheses. Asterisks indicate significant effects at ** p , .01 and
*** p , .001.

MAKEUP MODIFIES FACTORS OF BEAUTY 5

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

Ps
yc
ho
lo
gi
ca
lA

ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
rt
he

pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
tt
o
be

di
ss
em

in
at
ed

br
oa
dl
y.



4.07, SE = .08, with M = 3.68, SE = .07). The analysis had 80%
power to detect an effect size of h = .018 (correlation between
averageness ratings with and without makeup = .658).
Mediation analyses are shown in the bottom panels of Figure 4.

The a path was significant (a = ".39, 95% CI [.22, .54], p ,
.001), as was the b path (b = ".34, 95% CI [.14, .54], p = .001).
The indirect effect was significant (ab = .13, 95% CI [.03, .24]), as
was the direct effect (c’ = .49, 95% CI [.36, .63], p, .001).

Discussion

Cosmetics decreased the perceived deviation of faces from the
average, in other words it made the faces appear more average. It
is likely that makeup made faces appear more average by enhanc-
ing facial traits that are more average in female faces. For exam-
ple, by conferring a more even skin tone as well as aspects of
coloration that are more typical of female faces, such as skin color
(Nestor & Tarr, 2008) and facial contrast (A. L. Jones et al., 2015;
Russell, 2009). Perceived deviation (i.e., averageness) also signifi-
cantly mediated the effect of makeup on attractiveness.

Study 4: Femininity

Participants and Task

Fifty-nine Gettysburg College students (36 women; M age =
18.66, SD = .96) participated in the study. Participants were asked
to rate “How feminine is this face?” on a scale ranging from 1 (not
at all feminine) and 7 (very feminine).

Results

The effect of makeup on perceived femininity did not interact
with image set, F(1, 74) = .001, p = .981, hp

2 , .001, so we report
results with the two image sets combined. Rated femininity as a
function of makeup condition is shown in the top panel of Figure 5.
Makeup increased the perception of femininity, F(1, 75) = 207.17,
p , .001, hp

2 = .73 (without M = 3.64, SE = .08, with M = 4.42,
SE = .08). The analysis had 80% power to detect an effect size of
h = .011 (correlation between femininity ratings with and without
makeup = .787).
Mediation analyses are shown in the bottom panels of Figure 5.

The a path was significant (a = .78, 95% CI [.67, .89], p , .001),
as was the b path (b = .45, 95% CI [.23, .67], p , .001). The indi-
rect effect was significant (ab = .35, 95% CI [.19, .54]), as was the
direct effect (c’ = .27, 95% CI [.07, .47], p = .008).

Discussion

Makeup increased perceived femininity. This finding is consist-
ent with previous research showing a positive link between cos-
metics and perceived femininity (Cox & Glick, 1986; Graham &
Jouhar, 1981). It is likely that cosmetics increase femininity
through their influence on sexually dimorphic traits such as facial
contrast (A. L. Jones et al., 2015; Russell, 2009) and facial feature
size (A. L. Jones et al., 2018; Matsushita et al., 2015; Morikawa
et al., 2015). Further, perceived femininity also significantly medi-
ated the effect of makeup on attractiveness.

Study 5: Age

Participants and Task

Fifty-seven Gettysburg College students (40 women; M age =
18.39, SD = .70) participated in the study. Participants were asked
to rate “How old does this person look?” on a scale ranging from 0
to 70 years of age. This response scale differed from those of the
other studies, which used seven-point Likert scale trait ratings.

Results

There was a significant interaction between makeup and image
set on perceived age, F(1, 74) = 15.80, p , .001, hp

2 = .18. Because
of this, we did not combine Set One and Set Two in subsequent
analyses. Perceived age as a function of makeup condition is shown
in the top panels of Figure 6. Targets in Set One appeared signifi-
cantly older with cosmetics, F(1, 43) = 52.81, p , .001, hp

2 = .55
(withoutM = 22.39, SE = .29, withM = 23.88, SE = .35). The anal-
ysis had 80% power to detect an effect size of h = .010 (correlation
between age ratings with and without makeup = .810). On the other
hand, the age judgments of Set Two targets were not affected by
cosmetics, F(1, 31) = .27, p = .608, hp

2 = .01 (without M = 37.87,
SE = 1.63, with M = 37.65, SE = 1.49). The analysis had 80%
power to detect an effect size of h = .002 (correlation between age
ratings with and without makeup = .968).

Mediation analyses are shown in the bottom panels of Figure 6.
The total effect of makeup on attractiveness was significant in
both Set One (c = .56, 95% CI [.41, .71], p , .001) and Set Two
(c = .72, 95% CI [.55, .89], p , .001). The a path was significant

Figure 5
Mean Perceived Femininity Ratings and Mediation Model for
Femininity

Note. Error bars show 61 standard error. Total effects are shown in
parentheses. Asterisks indicate significant effects at ** p , .01 and
*** p , .001.
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in Set One (a = 1.49, 95% CI [1.08, 1.90], p , .001) but not in Set
Two (a = ".22, 95% CI ["1.07, .64], p = .608). The b path was
not significant in either Set One (b = ".03, 95% CI [".15, .10],
p = .676) or Set Two (b = ".04, 95% CI [".12, .03], p = .265).
The indirect effect was not significant in either Set One (ab =
".04, 95% CI [".18, .10]) or Set Two (ab = .01, 95% CI [".03,
.06]). The direct effect was significant in both Set One (c’ = .59,
95% CI [".36, .83], p , .001) and Set Two (c’ = .71, 95% CI
[.54, .88], p, .001).

Discussion

The results from Set One, where the average age of the women
was 21, replicate the finding that women in their 20s appear older
when wearing makeup (Russell et al., 2019). The results from Set
Two, where the average age of the women was 33, are also con-
sistent with the finding that women in their 30s look no different
in age with or without makeup (Russell et al., 2019). Both sets of
results support the notion that the effect of cosmetics on age per-
ceptions depends on the age of the wearer. However, the nonsigni-
ficant b coefficient in both sets was surprising as age has been
found to predict attractiveness in several studies (Ebner, 2008;
Henss, 1991; Korthase & Trenholme, 1982; Kwart et al., 2012;
Lennon, 1988). This may be due to the restricted age range in Set
One, which had a narrow age range of targets. However, this can-
not explain the result with Set Two, whose targets had a much
wider age range. With both Set One and Set Two the results do
not support the idea that perceived age mediates the effect of
makeup on attractiveness.

Study 6: Health

Participants and Task

Fifty-five Gettysburg College students (32 women; M age =
19.15, SD = 1.19) participated in the study. Participants were
asked to rate “How healthy is this person’s face?” on a scale rang-
ing from 1 (very unhealthy) to 7 (very healthy).

Results

There was a significant interaction between makeup and image
set on perceived health, F(1, 74) = 6.31, p = .01, hp

2 = .08. Because
of this, we did not combine Set One and Set Two in subsequent
analyses. Perceived health as a function of makeup condition is
shown in the top panels of Figure 7. Targets in Set One appeared
significantly healthier with cosmetics, F(1, 43) = 35.92, p , .001,
hp
2 = .46 (without M = 4.19, SE = .13, with M = 4.66, SE = .12).

The analysis had 80% power to detect an effect size of h = .011
(correlation between health ratings with and without makeup =
.800). Additionally, Set Two targets also appeared healthier when
wearing cosmetics, F(1, 31) = 47.35, p , .001, hp

2 = .60 (without
M = 4.16, SE = .11, with M = 4.95, SE = .13). The analysis had
80% power to detect an effect size of h = .022 (correlation between
health ratings with and without makeup = .567).

Mediation analyses are shown in the bottom panels of Figure 7.
The total effect of makeup on attractiveness was significant (c =
.63, 95% CI [.51, .74], p , .001). The total effect of makeup on
attractiveness was significant in both Set One (c = .56, 95% CI [.41,
.71], p , .001) and Set Two (c = .72, 95% CI [.55, .89], p , .001).
The a path was significant in both Set One (a = .46, 95% CI [.31,
.62], p , .001), and Set Two (a = .80, 95% CI [.56, 1.03], p ,
.001). The b path was significant in both Set One (b = .63, 95% CI
[.39, .87], p , .001) and Set Two (b = .40, 95% CI [.16, .63], p =
.002). The indirect effect was significant in both Set One (ab = .29,
95% CI [.13, .46]) and Set Two (ab = .32, 95% CI [.15, .47]). The
direct effect was significant in both Set One (c’ = .27, 95% CI [.10,
.43], p = .002) and Set Two (c’ = .40, 95% CI [.16, .64], p = .002).

Discussion

Perceived health was increased by cosmetics in both sets. Facial
contrast likely contributed to this effect, as it is related to per-
ceived health (Russell et al., 2016) and is increased by cosmetics
(A. L. Jones et al., 2015). Cosmetics also homogenize skin texture
(Batres et al., 2019), which is related to perceived health (Fink
et al., 2006), and affect other aspects of facial color relevant to
perceived health (A. L. Jones et al., 2016). The effect of makeup
on perceived health was a bit larger in Set Two than in Set One,

Figure 6
Mean Perceived Age Ratings and Mediation Models for Age

Note. Error bars show 61 standard error. Total effects are shown in parentheses.
Asterisks indicate significant effects at *** p , .001.

MAKEUP MODIFIES FACTORS OF BEAUTY 7

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

Ps
yc
ho
lo
gi
ca
lA

ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
rt
he

pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
tt
o
be

di
ss
em

in
at
ed

br
oa
dl
y.



we suspect due to the targets of Set Two being older. There was
clear evidence with both face sets that perceived health mediated
the effect of makeup on perceived attractiveness.

Multiple Mediation Analysis of Studies 1 Through 6

In Studies 2 through 6 we sought to determine experimentally
whether makeup affects each of the five factors of beauty. We also con-
ducted simple mediation models to measure the significance and effect
size of each of these factors individually as mediators of the effect of
makeup on attractiveness. In this final analysis we sought to measure
the significance of all five factors together as mediators of the effect of
makeup on attractiveness, and to measure their effect sizes to explore
whether certain factors are especially important. Toward this end, we
used the data from the previous studies to conduct a parallel multiple
mediator model using the MEMORE plugin for SPSS (Montoya &
Hayes, 2017). This analysis examines the indirect effect of each media-
tor while controlling for the indirect effects of the other mediators. The
size of the indirect effects can be compared with each other, providing
insight into which mediators have the strongest influence on the de-
pendent variable. Additionally, the analysis allows for a combined
measurement of all the indirect effects—the total indirect effect.
As in the simple mediation analyses, makeup (yes/no) was the in-

dependent variable and perceived attractiveness (Study 1) was the
dependent variable. Five parallel mediators were analyzed, using
the ratings of the factors collected in Studies 2 through 6 (symme-
try, averageness (measured as deviation), femininity, age, and
health). Although the effect of makeup on two of the factors (age
and health) differed by image set, the mediation by those factors
did not differ by image set—there was no mediation by age in either
set, and there was mediation by health in both sets. For this reason,
we combined Set One and Set Two and conducted a single analysis
with all the faces. Ninety-five percent confidence intervals were
generated from 10,000 bootstrap samples.

Results

The parallel multiple mediator model appears in Figure 8. The total
effect of makeup on attractiveness was significant (c = .63, 95% CI

[.51, .74], p, .001). The a paths were significant for all of the media-
tors, including perceived symmetry (a = .20, 95% CI [.07, .33], p =
.003), deviation (i.e., “averageness”; a = ".39, 95% CI [".51, ".26],
p , .001), femininity (a = .78, 95% CI [.67, .89], p, .001), age (a =
.77, 95% CI [.31, 1.23], p = .001), and health (a = .60, 95% CI [.47,
.74], p , .001). The b paths were significant for perceived symmetry
(b = .22, 95% CI [.06, .37], p = .007), perceived femininity (b = .30,
95% CI [.09, .50], p = .005), and for perceived health (b = .44, 95%
CI [.28, .59], p , .001), but were not significant for perceived devia-
tion (i.e., averageness; b =".04, 95% CI [".15, .22], p = .706) or per-
ceived age (b = ".02, 95% CI [".03, .07], p = .520). The indirect
effects were significant for perceived symmetry (ab = .04, 95% CI
[.01, .10]), perceived femininity (ab = .23, 95% CI [.09, .37]) and per-
ceived health (ab = .26, 95% CI [.16, .38]), but not for perceived devi-
ation (i.e., averageness; ab = .01, 95% CI [".07, .10]), or perceived
age (ab =".01, 95% CI [".06, .02]).

Figure 7
Mean Perceived Health Ratings and Mediation Models for Health

Note. Error bars show 61 standard error. Total effects are shown in parentheses.
Asterisks indicate significant effects at ** p , .01 and *** p , .001.

Figure 8
Parallel Multiple Mediation Model With Perceived Symmetry,
Deviation, Femininity, Age, and Health as Mediator Variables

Note. Total effect is shown in parentheses. Note that perceived age was
rated on a different scale than the other mediators. Asterisks indicate sig-
nificant effects at ** p , .01 and *** p , .001.
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Pairwise contrasts of each indirect effect allowed us to determine
whether any of the indirect effects were larger than the others.
These contrasts are shown in Table 1. The indirect effects of per-
ceived femininity and perceived health did not differ from one
another but were larger than the indirect effects involving the other
mediators. In addition, the indirect effect of perceived symmetry
was larger than that of perceived age. The total indirect effect,
which accounts for all the specific indirect effects, was significant
(ab = .54, 95% CI [.36, .73]), but the direct effect was not signifi-
cant (c’ = .08, 95% CI [".10, .27], p = .366).

Discussion

The parallel multiple mediator analysis showed that the five fac-
tors of beauty together fully mediated the effect of makeup on
attractiveness. The total indirect effect was significant, but the
direct effect was not significant. This finding is consistent with the
claim that makeup increases attractiveness through its effects on
these factors of beauty. We also investigated the relative strength
of the different mediators. The only specific indirect effects that
were significant were those mediated by symmetry, femininity,
and health. However, symmetry had a very small contribution to
the total indirect effect, much smaller than femininity or health.
Together, femininity and health accounted for nearly all the total
indirect effect of makeup on attractiveness. The pairwise contrasts
found that the indirect effects of femininity and health did not dif-
fer from each other but were significantly greater than the indirect
effects of each of the other three mediator variables. Overall, the
multiple mediation analysis is consistent with the claim that
makeup makes faces look more attractive because it makes them
appear more feminine and healthier.

General Discussion

We proposed that makeup makes faces appear more attractive
because it alters visual factors of beauty including perceived sym-
metry, averageness, femininity, age, and health. We used two large,
high-quality stimulus sets to test three aspects of the proposal—that
makeup increases these factors of beauty, that there is significant
mediation of the effect of makeup on attractiveness by these factors
individually, and that there is significant mediation of the effect of
makeup on attractiveness by these factors collectively. The results

of our studies supported all three aspects of the proposal. Further,
we found evidence that perceived femininity and health accounted
for almost all the mediation. These findings are consistent with the
proposal that makeup makes faces look more attractive by manipu-
lating perceived health and femininity.

In Studies 2 through 6, we experimentally tested whether
makeup affects the perception of symmetry (Study 2), averageness
(Study 3), femininity (Study 4), age (Study 5), and health (Study
6), by asking participants to rate faces with and without makeup
on these traits. Makeup had significant, positive effects on per-
ceived symmetry, averageness, femininity, and health. The effect
of makeup on perceived age was mixed, with the effect of makeup
on perceived age being significant and positive for Set One (all
young adults) but not significant for Set Two (a mix of young and
middle-aged adults). This replicates previous work showing that
makeup has opposite effects on the perceived age of young and
middle-aged/older faces (Russell et al., 2019). Overall, the results
of these experiments were consistent with the proposal that
makeup modifies factors that underlie the perception of beauty.

In Studies 2 through 6, we conducted simple mediation models
to test the extent to which each of the factors of beauty mediates
the effect of makeup on attractiveness. Neither symmetry nor age
significantly mediated the effect of makeup on attractiveness. The
lack of mediation by symmetry may be a result of the relatively
small effect of symmetry on attractiveness judgments (Rhodes,
2006). It is less clear why there was not mediation by age. It will
be necessary to investigate this relationship in the future with
more middle-aged and older faces to determine whether age plays
a larger role in the effectiveness of makeup for women of those
age ranges. Also, all the perceptual judgments here used Likert
scale ratings, except for the perceived age judgments in which par-
ticipants guessed the age of the target face. It is possible that our
results would differ if we used a rating scale for perceived age
(e.g., a Likert scale rating of “youthfulness”). The other factors,
perceived averageness, femininity, and health all significantly
mediated the effect of makeup on attractiveness.

Finally, we used a parallel multiple mediator model to test the pre-
diction that the five factors tested in Studies 2 through 6 collectively
mediate the effect of makeup on attractiveness. The total effect was
significant, showing an effect of makeup on attractiveness. However,
the direct effect was not significant, indicating that when the five fac-
tors were held constant, the presence or absence of makeup on the
face did not account for variance in attractiveness. This indicates that
the five factors fully mediated the effect of makeup on attractiveness.
The role of perceived health and perceived femininity was particu-
larly strong, accounting for nearly all the effect of makeup on attrac-
tiveness. In other words, makeup made the faces more attractive
primarily because it made them look more feminine and healthier.
This is consistent with the idea that makeup works by modifying the
appearance of femininity and health.

These results are consistent with findings that makeup modifies
specific visual features that are related to perceived femininity and
health, including facial contrast, facial feature size, lip color, skin
color, and skin evenness. Facial contrast refers to the luminance
and color contrast between the facial features (specifically the eye-
brows, eyes, and lips) and the surrounding skin (Russell, 2009).
Makeup increases facial contrast (Etcoff et al., 2011; A. L. Jones
et al., 2015; Russell, 2009), which is naturally higher in female
faces (A. L. Jones et al., 2015; Russell, 2009; Russell et al., 2017),

Table 1
Pairwise Contrasts of Indirect Effects in the Parallel Multiple
Mediation Analysis

Pairwise contrast Effect SE Lower CI Upper CI

Symmetry vs. Health 2.22 .06 2.33 2.10
Symmetry vs. Deviation .03 .06 ".07 .15
Symmetry vs. Femininity 2.19 .08 2.34 2.03
Symmetry vs. Age .06 .03 .00 .14
Health vs. Deviation .25 .08 .10 .40
Health vs. Femininity .03 .09 ".14 .21
Health vs. Age .28 .06 .17 .39
Deviation vs. Femininity 2.22 .09 2.39 2.04
Deviation vs. Age .03 .04 ".05 .12
Femininity vs. Age .25 .08 .09 .40

Note. Significant contrasts appear in bold. Lower CI and Upper CI refer
to the lower and upper bounds of the 95% confidence interval.

MAKEUP MODIFIES FACTORS OF BEAUTY 9

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

Ps
yc
ho
lo
gi
ca
lA

ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
rt
he

pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
tt
o
be

di
ss
em

in
at
ed

br
oa
dl
y.



in younger faces (Porcheron et al., 2013, 2017; Russell et al.,
2017), and is positively associated with perceived health (Russell
et al., 2016). Makeup also increases the apparent size of the eyes
(Matsushita et al., 2015; Morikawa et al., 2015) and eyebrows,
and can make the nose appear smaller (A. L. Jones et al., 2018).
The size of the eyes and lips are proportionately larger in females
than males (Bruce & Young, 1998) while the nose is smaller (Bur-
riss et al., 2007; Koehler et al., 2004). Lip color, which is com-
monly modified by lipstick, is associated with perceived
femininity (Stephen & McKeegan, 2010) and is capable of modi-
fying the apparent color of the face (Kobayashi et al., 2017),
which is associated with perceived femininity/masculinity (Nestor
& Tarr, 2008) and to perceived health (Stephen et al., 2009).
Makeup also makes the skin appear more even or homogeneous
(Batres et al., 2019). Skin homogeneity is associated with per-
ceived age and health (Fink et al., 2001, 2006). Thus, there is
ample evidence that makeup can modify the appearance of factors
of attractiveness, particularly perceived femininity and health, but
also age.
Our approach toward investigating the mechanisms underlying

the efficacy of makeup is borrowed from the facial attractiveness
literature. Within this literature, socialization has been rejected as
the sole explanation for beauty preferences because of evidence for
some universal, cross-cultural agreement in facial preferences (Lan-
glois et al., 2000; Rhodes, 2006). However, there is reason to
believe that socialization may play a more important role in prefer-
ences for adornment than in preferences for unadorned faces. Even
considering only typical, “received cosmetics” (Russell, 2010),
there is ample geographic and temporal variation in makeup prefer-
ences (Corson, 1972; G. Jones, 2010; Peiss, 1998) that would be
difficult to explain in terms of natural or sexual selection. There is
also recent evidence suggesting that there is greater agreement on
visual preferences for naturally occurring objects and scenes than
for artifacts of human culture (Vessel et al., 2018). For example,
Vessel et al., found greater agreement on preferences for images of
natural landscapes than for images of exterior architecture. Adorn-
ment and self-decoration are artifacts of human culture, and thus it
may be the case that there is less agreement on preferences for prac-
tices of facial adornment, decoration, and beautification than there
is for the beauty of unadorned faces. Thus, we do not claim to rule
out socialization as a factor in explaining how makeup works.
Indeed, socialization may partly underlie the ability of makeup to
modify the factors of attractiveness investigated here.
It is important to note that mediation analysis itself cannot dem-

onstrate the causal direction between the mediator variables and
the dependent variable (attractiveness) with the current data. While
there is ample experimental evidence that these mediator variables
have a causal effect on attractiveness (as described in the introduc-
tory Factors of Beauty section), there is also longstanding evi-
dence of attractiveness “halo effects,” showing that attractive
people are believed to have more socially desirable personality
traits (Dion et al., 1972). Thus, it is conceivable that makeup
makes faces appear more attractive through some other causal
route, and the increased attractiveness then causes the faces to
appear to be healthier, younger, and so forth. The mediation analy-
ses we present here are incapable of distinguishing between these
possibilities because the mediator variables and the dependent
variable are all measured rather than manipulated. Because of this
we must conclude that our results are consistent with, but do not

decisively demonstrate, the idea that makeup works because it
modifies underlying factors of beauty.

An important limitation of these findings comes from our use of
only White European target faces, and of participants from the
same university in the same country. Though controlling these var-
iables may have enhanced the internal validity of the findings, it
also diminishes their generalizability. It will be important for
future work exploring these questions to employ target faces from
a broader range of racial and ethnic backgrounds, and participants
from a wider range of cultural backgrounds.

In conclusion, we found evidence that makeup modifies five fac-
tors of beauty, to varying degrees. Three of these factors individu-
ally mediated the effect of makeup on attractiveness, in simple
mediation models. When all five factors were entered as mediators
in a parallel multiple mediator model, they fully mediated the effect
of makeup on facial attractiveness. Perceived femininity and health
accounted for nearly all the mediation. These results are consistent
with the notion that makeup works because it modifies underlying
factors of beauty, particularly perceived health and femininity. This
indicates that makeup use is based on perceptual as well as cultural
factors and suggests the possibility that this may be true for other
practices of adornment, decoration, and beautification.

References

Aguinaldo, E. R., & Peissig, J. J. (2021). Who’s behind the makeup? The
effects of varying levels of cosmetics application on perceptions of fa-
cial attractiveness, competence, and sociosexuality. Frontiers in Psy-
chology, 12, 661006. https://doi.org/10.3389/fpsyg.2021.661006

Alley, T. R., & Cunningham, M. R. (1991). Averaged faces are attractive,
but very attractive faces are not average. Psychological Science, 2(2),
123–125. https://doi.org/10.1111/j.1467-9280.1991.tb00113.x

Batres, C., Porcheron, A., Courrèges, S., & Russell, R. (2021). Professional
versus self-applied makeup: Do makeup artists add value? Perception,
50(8), 709–719. https://doi.org/10.1177/03010066211029218

Batres, C., Porcheron, A., Latreille, J., Roche, M., Morizot, F., & Russell,
R. (2019). Cosmetics increase skin evenness: Evidence from perceptual
and physical measures. Skin Research and Technology, 25(5), 672–676.
https://doi.org/10.1111/srt.12700

Batres, C., Russell, R., Simpson, J. A., Campbell, L., Hansen, A. M., &
Cronk, L. (2018). Evidence that makeup is a false signal of sociosexual-
ity. Personality and Individual Differences, 122, 148–154. https://doi
.org/10.1016/j.paid.2017.10.023

Bielfeldt, S., Henss, R., Koop, U., Degwert, J., Heinrich, U., Jassoy, C.,
Meyer, J., Tronnier, H., Jentzsch, A., & Blume, G. (2013). Internet-
based lay person rating of facial photographs to assess effects of a cleans-
ing product and a decent cosmetic foundation on the attractiveness of
female faces. International Journal of Cosmetic Science, 35(1), 94–98.
https://doi.org/10.1111/ics.12010

Bruce, V., & Young, A. (1998). In the eye of the beholder: The science of
face perception. Oxford University Press.

Burriss, R. P., Little, A. C., & Nelson, E. C. (2007). 2D:4D and sexually
dimorphic facial characteristics. Archives of Sexual Behavior, 36(3),
377–384. https://doi.org/10.1007/s10508-006-9136-1

Cash, T. F., Dawson, K., Davis, P., Bowen, M., & Galumbeck, C. (1989).
Effects of cosmetics use on the physical attractiveness and body image
of American college women. The Journal of Social Psychology, 129(3),
349–355. https://doi.org/10.1080/00224545.1989.9712051

Comfort, W. E., de Andrade, B. N., Wingenbach, T. S. H., Causeur, D., &
Boggio, P. S. (2021). Implicit responses in the judgment of attractive-
ness in faces with differing levels of makeup. Psychology of Aesthetics,

10 BATRES ET AL.

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

Ps
yc
ho
lo
gi
ca
lA

ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
rt
he

pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
tt
o
be

di
ss
em

in
at
ed

br
oa
dl
y.

https://doi.org/10.3389/fpsyg.2021.661006
https://doi.org/10.1111/j.1467-9280.1991.tb00113.x
https://doi.org/10.1177/03010066211029218
https://doi.org/10.1111/srt.12700
https://doi.org/10.1016/j.paid.2017.10.023
https://doi.org/10.1016/j.paid.2017.10.023
https://doi.org/10.1111/ics.12010
https://doi.org/10.1007/s10508-006-9136-1
https://doi.org/10.1080/00224545.1989.9712051


Creativity, and the Arts. Advance online publication. https://doi.org/10
.1037/aca0000408

Corson, R. (1972). Fashions in makeup, from ancient to modern times. Peter
Owen.

Cox, C. L., & Glick, W. H. (1986). Resume evaluations and cosmetics use:
When more is not better. Sex Roles, 14(1–2), 51–58. https://doi.org/10
.1007/BF00287847

Dayan, S. H., Cho, K., Siracusa, M., & Gutierrez-Borst, S. (2015). Quantify-
ing the impact cosmetic make-up has on age perception and the first
impression projected. Journal of Drugs in Dermatology, 14(4), 366–374.

Dion, K., Berscheid, E., & Walster, E. (1972). What is beautiful is good.
Journal of Personality and Social Psychology, 24(3), 285–290. https://
doi.org/10.1037/h0033731

Ebner, N. C. (2008). Age of face matters: Age-group differences in ratings
of young and old faces. Behavior Research Methods, 40(1), 130–136.
https://doi.org/10.3758/BRM.40.1.130

Egan, V., & Cordan, G. (2009). Barely legal: Is attraction and estimated
age of young female faces disrupted by alcohol use, make up, and the
sex of the observer? British Journal of Psychology, 100(Part 2), 415–
427. https://doi.org/10.1348/000712608X357858

Etcoff, N. L., Stock, S., Haley, L. E., Vickery, S. A., & House, D. M.
(2011). Cosmetics as a feature of the extended human phenotype: Modu-
lation of the perception of biologically important facial signals. PLoS
ONE, 6(10), e25656. https://doi.org/10.1371/journal.pone.0025656

Fink, B., Grammer, K., & Matts, P. J. (2006). Visible skin color distribu-
tion plays a role in the perception of age, attractiveness, and health in
female faces. Evolution and Human Behavior, 27(6), 433–442. https://
doi.org/10.1016/j.evolhumbehav.2006.08.007

Fink, B., Grammer, K., & Thornhill, R. (2001). Human (Homo sapiens) facial
attractiveness in relation to skin texture and color. Journal of Comparative
Psychology, 115(1), 92–99. https://doi.org/10.1037/0735-7036.115.1.92

Graham, J. A., & Jouhar, A. J. (1981). The effects of cosmetics on person
perception. International Journal of Cosmetic Science, 3(5), 199–210.
https://doi.org/10.1111/j.1467-2494.1981.tb00283.x

Grammer, K., & Thornhill, R. (1994). Human (Homo sapiens) facial
attractiveness and sexual selection: The role of symmetry and average-
ness. Journal of Comparative Psychology, 108(3), 233–242. https://doi
.org/10.1037/0735-7036.108.3.233

Guéguen, N., & Jacob, C. (2011). Enhanced female attractiveness with use
of cosmetics and male tipping behavior in restaurants. Journal of Cos-
metic Science, 62(3), 283–290. https://library.scconline.org/v062n03/1

Henss, R. (1991). Perceiving Age and Attractiveness in Facial Photo-
graphs. Journal of Applied Social Psychology, 21(11), 933–946. https://
doi.org/10.1111/j.1559-1816.1991.tb00451.x

Huguet, P., Croizet, J. C., & Richetin, J. (2004). Is “what has been cared for”
necessarily good? Further evidence for the negative impact of cosmetics
use on impression formation. Journal of Applied Social Psychology, 34(8),
1752–1771. https://doi.org/10.1111/j.1559-1816.2004.tb02796.x

Jones, G. (2010). Beauty imagined: a history of the global beauty industry.
Oxford University Press. https://doi.org/10.1093/acprof:osobl/97801996
39625.001.0001

Jones, A. L., & Kramer, R. S. S. (2016). Facial cosmetics and attractive-
ness: Comparing the effect sizes of professionally applied cosmetics and
identity. PLoS ONE, 11(10), e0164218. https://doi.org/10.1371/journal
.pone.0164218

Jones, A. L., & Kramer, S. S. (2015). Facial cosmetics have little effect on
attractiveness judgments compared with identity. Perception, 44(1), 79–86.
https://doi.org/10.1068/p7904

Jones, A. L., Kramer, R. S., & Ward, R. (2014). Miscalibrations in judge-
ments of attractiveness with cosmetics. Quarterly Journal of Experimental
Psychology: Human Experimental Psychology, 67(10), 2060–2068. https://
doi.org/10.1080/17470218.2014.908932

Jones, B. C., Little, A. C., Burt, D. M., & Perrett, D. I. (2004). When facial
attractiveness is only skin deep. Perception, 33(5), 569–576. https://doi
.org/10.1068/p3463

Jones, B. C., Little, A. C., Penton-Voak, I. S., Tiddeman, B. P., Burt,
D. M., & Perrett, D. I. (2001). Facial symmetry and judgements of appa-
rent health. Evolution and Human Behavior, 22(6), 417–429. https://doi
.org/10.1016/S1090-5138(01)00083-6

Jones, A. L., Porcheron, A., & Russell, R. (2018). Makeup changes the
apparent size of facial features. Psychology of Aesthetics, Creativity,
and the Arts, 12(3), 359–368. https://doi.org/10.1037/aca0000152

Jones, A. L., Porcheron, A., Sweda, J. R., Morizot, F., & Russell, R.
(2016). Coloration in different areas of facial skin is a cue to health: The
role of cheek redness and periorbital luminance in health perception.
Body Image, 17, 57–66. https://doi.org/10.1016/j.bodyim.2016.02.001

Jones, A. L., Russell, R., & Ward, R. (2015). Cosmetics alter biologically-
based factors of beauty: Evidence from facial contrast. Evolutionary Psy-
chology, 13(1), 210–229. https://doi.org/10.1177/147470491501300113

Kalick, S. M., Zebrowitz, L. A., Langlois, J. H., & Johnson, R. M. (1998).
Does human facial attractiveness honestly advertise health? Longitudi-
nal data on an evolutionary question. Psychological Science, 9(1), 8–13.
https://doi.org/10.1111/1467-9280.00002

Killian, A. C., Mitra, S., & Peissig, J. J. (2018). The role of regional contrast
changes and asymmetry in facial attractiveness related to cosmetic use.
Frontiers in Psychology, 9, 2448. https://doi.org/10.3389/fpsyg.2018.02448

Kobayashi, Y., Matsushita, S., & Morikawa, K. (2017). Effects of lip color
on perceived lightness of human facial skin. Perception, 8(4). https://doi
.org/10.1177/2041669517717500

Koehler, N., Simmons, L. W., Rhodes, G., & Peters, M. (2004). The relation-
ship between sexual dimorphism in human faces and fluctuating asymme-
try. Proceedings. Biological Sciences, 271(Suppl. 4), S233–S236.

Korichi, R., Pelle-de-Queral, D., Gazano, G., & Aubert, A. (2011). Rela-
tion between facial morphology, personality and the functions of facial
make-up in women. International Journal of Cosmetic Science, 33(4),
338–345. https://doi.org/10.1111/j.1468-2494.2010.00632.x

Korthase, K. M., & Trenholme, I. (1982). Perceived age and perceived
physical attractiveness. Perceptual and Motor Skills, 54(Suppl. 3),
1251–1258. https://doi.org/10.2466/pms.1982.54.3c.1251

Kwart, D. G., Foulsham, T., & Kingstone, A. (2012). Age and beauty are
in the eye of the beholder. Perception, 41(8), 925–938. https://doi.org/
10.1068/p7136

Langlois, J. H., Kalakanis, L., Rubenstein, A. J., Larson, A., Hallam, M.,
& Smoot, M. (2000). Maxims or myths of beauty? A meta-analytic and
theoretical review. Psychological Bulletin, 126(3), 390–423. https://doi
.org/10.1037/0033-2909.126.3.390

Langlois, J. H., & Roggman, L. A. (1990). Attractive faces are only aver-
age. Psychological Science, 1(2), 115–121. https://doi.org/10.1111/j
.1467-9280.1990.tb00079.x

Lennon, S. J. (1988). Physical attractiveness, age, and body type. Family
and Consumer Sciences Research Journal, 16(3), 195–203. https://doi
.org/10.1177/1077727X8801600304

Matsushita, S., Morikawa, K., & Yamanami, H. (2015). Measurement of eye
size illusion caused by eyeliner, mascara, and eye shadow. Journal of Cos-
metic Science, 66(3), 161–174. https://library.scconline.org/v066n03/17

Mileva, V. R., Jones, A. L., Russell, R., & Little, A. C. (2016). Sex differ-
ences in the perceived dominance and prestige of women with and with-
out cosmetics. Perception, 45(10), 1166–1183. https://doi.org/10.1177/
0301006616652053

Montoya, A. K., & Hayes, A. F. (2017). Two-condition within-participant
statistical mediation analysis: A path-analytic framework. Psychological
Methods, 22(1), 6–27. https://doi.org/10.1037/met0000086

Morikawa, K., Matsushita, S., Tomita, A., & Yamanami, H. (2015). A
real-life illusion of assimilation in the human face: Eye size illusion
caused by eyebrows and eye shadow. Frontiers in Human Neuroscience,
9, 139. https://doi.org/10.3389/fnhum.2015.00139

MAKEUP MODIFIES FACTORS OF BEAUTY 11

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

Ps
yc
ho
lo
gi
ca
lA

ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
rt
he

pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
tt
o
be

di
ss
em

in
at
ed

br
oa
dl
y.

https://doi.org/10.1037/aca0000408
https://doi.org/10.1037/aca0000408
https://doi.org/10.1007/BF00287847
https://doi.org/10.1007/BF00287847
https://doi.org/10.1037/h0033731
https://doi.org/10.1037/h0033731
https://doi.org/10.3758/BRM.40.1.130
https://doi.org/10.1348/000712608X357858
https://doi.org/10.1371/journal.pone.0025656
https://doi.org/10.1016/j.evolhumbehav.2006.08.007
https://doi.org/10.1016/j.evolhumbehav.2006.08.007
https://doi.org/10.1037/0735-7036.115.1.92
https://doi.org/10.1111/j.1467-2494.1981.tb00283.x
https://doi.org/10.1037/0735-7036.108.3.233
https://doi.org/10.1037/0735-7036.108.3.233
https://library.scconline.org/v062n03/1
https://doi.org/10.1111/j.1559-1816.1991.tb00451.x
https://doi.org/10.1111/j.1559-1816.1991.tb00451.x
https://doi.org/10.1111/j.1559-1816.2004.tb02796.x
https://doi.org/10.1093/acprof:osobl/9780199639625.001.0001
https://doi.org/10.1093/acprof:osobl/9780199639625.001.0001
https://doi.org/10.1371/journal.pone.0164218
https://doi.org/10.1371/journal.pone.0164218
https://doi.org/10.1068/p7904
https://doi.org/10.1080/17470218.2014.908932
https://doi.org/10.1080/17470218.2014.908932
https://doi.org/10.1068/p3463
https://doi.org/10.1068/p3463
https://doi.org/10.1016/S1090-5138(01)00083-6
https://doi.org/10.1016/S1090-5138(01)00083-6
https://doi.org/10.1037/aca0000152
https://doi.org/10.1016/j.bodyim.2016.02.001
https://doi.org/10.1177/147470491501300113
https://doi.org/10.1111/1467-9280.00002
https://doi.org/10.3389/fpsyg.2018.02448
https://doi.org/10.1177/2041669517717500
https://doi.org/10.1177/2041669517717500
https://doi.org/10.1111/j.1468-2494.2010.00632.x
https://doi.org/10.2466/pms.1982.54.3c.1251
https://doi.org/10.1068/p7136
https://doi.org/10.1068/p7136
https://doi.org/10.1037/0033-2909.126.3.390
https://doi.org/10.1037/0033-2909.126.3.390
https://doi.org/10.1111/j.1467-9280.1990.tb00079.x
https://doi.org/10.1111/j.1467-9280.1990.tb00079.x
https://doi.org/10.1177/1077727X8801600304
https://doi.org/10.1177/1077727X8801600304
https://library.scconline.org/v066n03/17
https://doi.org/10.1177/0301006616652053
https://doi.org/10.1177/0301006616652053
https://doi.org/10.1037/met0000086
https://doi.org/10.3389/fnhum.2015.00139


Mulhern, R., Fieldman, G., Hussey, T., Lévêque, J. L., & Pineau, P.
(2003). Do cosmetics enhance female Caucasian facial attractiveness?
International Journal of Cosmetic Science, 25(4), 199–205. https://doi
.org/10.1046/j.1467-2494.2003.00188.x

Nash, R., Fieldman, G., Hussey, T., Lévêque, J.-L., & Pineau, P. (2006).
Cosmetics: They influence more than Caucasian female facial attractive-
ness. Journal of Applied Social Psychology, 36(2), 493–504. https://doi
.org/10.1111/j.0021-9029.2006.00016.x

Nestor, A., & Tarr, M. J. (2008). Gender recognition of human faces using
color. Psychological Science, 19(12), 1242–1246. https://doi.org/10
.1111/j.1467-9280.2008.02232.x

Osborn, D. R. (1996). Beauty is as beauty does? Makeup and posture effects
on physical attractiveness judgments. Journal of Applied Social Psychol-
ogy, 26(1), 31–51. https://doi.org/10.1111/j.1559-1816.1996.tb01837.x

Peiss, K. (1998). Hope in a jar: The making of America’s beauty culture.
Holt and Company.

Penton-Voak, I. S., Jones, B. C., Little, A. C., Baker, S., Tiddeman, B.,
Burt, D. M., & Perrett, D. I. (2001). Symmetry, sexual dimorphism in fa-
cial proportions and male facial attractiveness. Proceedings. Biological
Sciences, 268(1476), 1617–1623. https://doi.org/10.1098/rspb.2001.1703

Perrett, D. I., Burt, D. M., Penton-Voak, I. S., Lee, K. J., Rowland, D. A.,
& Edwards, R. (1999). Symmetry and human facial attractiveness. Evo-
lution and Human Behavior, 20(5), 295–307. https://doi.org/10.1016/
S1090-5138(99)00014-8

Porcheron, A., Mauger, E., & Russell, R. (2013). Aspects of facial contrast
decrease with age and are cues for age perception. PLoS ONE, 8(3),
e57985. https://doi.org/10.1371/journal.pone.0057985

Porcheron, A., Mauger, E., Soppelsa, F., Liu, Y., Ge, L., Pascalis, O.,
Russell, R., & Morizot, F. (2017). Facial contrast is a cross-cultural cue
for perceiving age. Frontiers in Psychology, 8, 1208. https://doi.org/10
.3389/fpsyg.2017.01208

Rhodes, G. (2006). The evolutionary psychology of facial beauty. Annual
Review of Psychology, 57(1), 199–226. https://doi.org/10.1146/annurev
.psych.57.102904.190208

Rhodes, G., Hickford, C., & Jeffery, L. (2000). Sex-typicality and attractive-
ness: Are supermale and superfemale faces super-attractive? British Journal
of Psychology, 91(1), 125–140. https://doi.org/10.1348/000712600161718

Rhodes, G., Proffitt, F., Grady, J. M., & Sumich, A. (1998). Facial symme-
try and the perception of beauty. Psychonomic Bulletin & Review, 5(4),
659–669. https://doi.org/10.3758/BF03208842

Rhodes, G., Sumich, A., & Byatt, G. (1999). Are average facial configura-
tions attractive only because of their symmetry? Psychological Science,
10(1), 52–58. https://doi.org/10.1111/1467-9280.00106

Rhodes, G., & Tremewan, T. (1996). Averageness, exaggeration, and fa-
cial attractiveness. Psychological Science, 7(2), 105–110. https://doi
.org/10.1111/j.1467-9280.1996.tb00338.x

Rhodes, G., Yoshikawa, S., Palermo, R., Simmons, L. W., Peters, M., Lee,
K., Halberstadt, J., & Crawford, J. R. (2007). Perceived health contributes
to the attractiveness of facial symmetry, averageness, and sexual dimor-
phism. Perception, 36(8), 1244–1252. https://doi.org/10.1068/p5712

Rhodes, G., Zebrowitz, L. A., Clark, A., Kalick, S. M., Hightower, A., &
McKay, R. (2001). Do facial averageness and symmetry signal health?
Evolution and Human Behavior, 22(1), 31–46. https://doi.org/10.1016/
s1090-5138(00)00060

Richetin, J., Croizet, J.-C., & Huguet, P. (2004). Facial make-up elicits
positive attitudes at the implicit level: Evidence from the implicit associ-
ation test. Current Research in Social Psychology, 9(11). https://crisp
.org.uiowa.edu/sites/crisp.org.uiowa.edu/files/2020-04/9.11.pdf

Russell, R. (2003). Sex, beauty, and the relative luminance of facial fea-
tures. Perception, 32(9), 1093–1107. https://doi.org/10.1068/p5101

Russell, R. (2009). A sex difference in facial contrast and its exaggeration by
cosmetics. Perception, 38(8), 1211–1219. https://doi.org/10.1068/p6331

Russell, R. (2010). Why cosmetics work. In R. B. Adams, N. Ambady, K.
Nakayama, & S. Shimojo (Eds.), The science of social vision (pp. 186–
204). Oxford University Press. https://doi.org/10.1093/acprof:oso/97801
95333176.003.0011

Russell, R., Batres, C., Courrèges, S., Kaminski, G., Soppelsa, F., Morizot,
F., & Porcheron, A. (2019). Differential effects of makeup on perceived
age. British Journal of Psychology, 110(1), 87–100. https://doi.org/10
.1111/bjop.12337

Russell, R., Kramer, S. S., & Jones, A. L. (2017). Facial contrast declines
with age but remains sexually dimorphic throughout adulthood. Adapt-
ive Human Behavior and Physiology, 3(4), 293–303. https://doi.org/10
.1007/s40750-017-0068-x

Russell, R., Porcheron, A., Sweda, J. R., Jones, A. L., Mauger, E., &
Morizot, F. (2016). Facial contrast is a cue for perceiving health from
the face. Journal of Experimental Psychology: Human Perception and
Performance, 42(9), 1354–1362. https://doi.org/10.1037/xhp0000219

Scheib, J. E., Gangestad, S. W., & Thornhill, R. (1999). Facial attractive-
ness, symmetry and cues of good genes. Proceedings. Biological Scien-
ces, 266(1431), 1913–1917. https://doi.org/10.1098/rspb.1999.0866

Smith, M. J., Perrett, D. I., Jones, B. C., Cornwell, R. E., Moore, F. R.,
Feinberg, D. R., Boothroyd, L. G., Durrani, S. J., Stirrat, M. R., Whiten,
S., Pitman, R. M., & Hillier, S. G. (2006). Facial appearance is a cue to
oestrogen levels in women. Proceedings. Biological Sciences, 273(1583),
135–140. https://doi.org/10.1098/rspb.2005.3296

Stephen, I. D., Law Smith, M. J., Stirrat, M. R., & Perrett, D. I. (2009). Fa-
cial skin coloration affects perceived health of human faces. Interna-
tional Journal of Primatology, 30(6), 845–857. https://doi.org/10.1007/
s10764-009-9380-z

Stephen, I. D., & McKeegan, A. M. (2010). Lip colour affects perceived
sex typicality and attractiveness of human faces. Perception, 39(8),
1104–1110. https://doi.org/10.1068/p6730

Ueno, A., Ito, A., Kawasaki, I., Kawachi, Y., Yoshida, K., Murakami, Y.,
Sakai, S., Iijima, T., Matsue, Y., & Fujii, T. (2014). Neural activity asso-
ciated with enhanced facial attractiveness by cosmetics use. Neuroscience
Letters, 566, 142–146. https://doi.org/10.1016/j.neulet.2014.02.047

Vessel, E. A., Maurer, N., Denker, A. H., & Starr, G. G. (2018). Stronger
shared taste for natural aesthetic domains than for artifacts of human culture.
Cognition, 179, 121–131. https://doi.org/10.1016/j.cognition.2018.06.009

Workman, J. E., & Johnson, K. K. (1991). The role of cosmetics in impres-
sion formation. Clothing & Textiles Research Journal, 10(1), 63–67.
https://doi.org/10.1177/0887302X9101000109

Received October 6, 2021
Revision received April 6, 2022

Accepted May 25, 2022 n

12 BATRES ET AL.

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

Ps
yc
ho
lo
gi
ca
lA

ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
rt
he

pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
tt
o
be

di
ss
em

in
at
ed

br
oa
dl
y.

https://doi.org/10.1046/j.1467-2494.2003.00188.x
https://doi.org/10.1046/j.1467-2494.2003.00188.x
https://doi.org/10.1111/j.0021-9029.2006.00016.x
https://doi.org/10.1111/j.0021-9029.2006.00016.x
https://doi.org/10.1111/j.1467-9280.2008.02232.x
https://doi.org/10.1111/j.1467-9280.2008.02232.x
https://doi.org/10.1111/j.1559-1816.1996.tb01837.x
https://doi.org/10.1098/rspb.2001.1703
https://doi.org/10.1016/S1090-5138(99)00014-8
https://doi.org/10.1016/S1090-5138(99)00014-8
https://doi.org/10.1371/journal.pone.0057985
https://doi.org/10.3389/fpsyg.2017.01208
https://doi.org/10.3389/fpsyg.2017.01208
https://doi.org/10.1146/annurev.psych.57.102904.190208
https://doi.org/10.1146/annurev.psych.57.102904.190208
https://doi.org/10.1348/000712600161718
https://doi.org/10.3758/BF03208842
https://doi.org/10.1111/1467-9280.00106
https://doi.org/10.1111/j.1467-9280.1996.tb00338.x
https://doi.org/10.1111/j.1467-9280.1996.tb00338.x
https://doi.org/10.1068/p5712
https://doi.org/10.1016/s1090-5138(00)00060
https://doi.org/10.1016/s1090-5138(00)00060
https://crisp.org.uiowa.edu/sites/crisp.org.uiowa.edu/files/2020-04/9.11.pdf
https://crisp.org.uiowa.edu/sites/crisp.org.uiowa.edu/files/2020-04/9.11.pdf
https://doi.org/10.1068/p5101
https://doi.org/10.1068/p6331
https://doi.org/10.1093/acprof:oso/9780195333176.003.0011
https://doi.org/10.1093/acprof:oso/9780195333176.003.0011
https://doi.org/10.1111/bjop.12337
https://doi.org/10.1111/bjop.12337
https://doi.org/10.1007/s40750-017-0068-x
https://doi.org/10.1007/s40750-017-0068-x
https://doi.org/10.1037/xhp0000219
https://doi.org/10.1098/rspb.1999.0866
https://doi.org/10.1098/rspb.2005.3296
https://doi.org/10.1007/s10764-009-9380-z
https://doi.org/10.1007/s10764-009-9380-z
https://doi.org/10.1068/p6730
https://doi.org/10.1016/j.neulet.2014.02.047
https://doi.org/10.1016/j.cognition.2018.06.009
https://doi.org/10.1177/0887302X9101000109

