SENSITIVITY TO “BAD GENES”” AND THE
ANOMALOUS FACE OVERGENERALIZATION
EFFECT: CUE VALIDITY, CUE UTILIZATION,
AND ACCURACY IN JUDGING INTELLIGENCE
AND HEALTH

Leslie A. Zebrowitz and Gillian Rhodes

ABSTRACT: The bad genes and anomalous face overgeneralization accounts of
facial preferences were tested by examining cue validity, cue utilization, and
accuracy in judging health and intelligence from faces in the upper and lower
halves of the distributions of attractiveness and its components: averageness, sym-
metry, and masculinity. Consistent with the bad genes hypothesis, facial attractive-
ness, averageness, symmetry, and male face masculinity each provided valid cues
to intelligence and/or health for faces in the lower but not the upper halves of the
distributions of these facial qualities. Consistent with the anomalous face overgen-
eralization hypothesis, attractiveness and its components were utilized as cues not
only for faces in the lower halves of the distributions, but also for those in the
upper halves. Intelligence and health were judged accurately for faces in the
lower but not the upper half of the attractiveness distribution, and attractiveness
mediated this accuracy at all ages except adolescence. Since adolescence is the
prime mating age, the latter finding raises questions about the utility of attractive-
ness as an evolved mechanism to ensure the selection of high quality mates.
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accuracy.

Research in interpersonal sensitivity and person perception has docu-
mented surprising accuracy in judging intelligence and health from facial
appearance. For example, intelligence ratings based on facial photographs
of a representative sample of individuals at ages 10, 13, and 30 were sig-
nificantly correlated with 1Q scores (Zebrowitz, Hall, Murphy, & Rhodes,
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2002), and health ratings of facial photographs of 17-year-olds from the
same sample were significantly correlated with their actual health scores
during adolescence (Kalick, Zebrowitz, Langlois, & Johnson, 1998).
Although the effect sizes for these accuracy indices are modest, even
““small effects are impressive’” when one considers the limited information
available to perceivers viewing black and white facial photographs (Pre-
ntice, & Miller, 1992).

The finding that intelligence and health can be detected in faces
raises two questions. First, ““what specific facial qualities convey these
attributes?”” and, second, ““which of the valid facial cues to intelligence
and health do perceivers use to achieve accurate judgments?”” As shown
in Figure 1, these questions can be framed within the Brunswik lens
model (Brunswik,1955, 1956) that has been utilized by other researchers
to explore interpersonal sensitivity. The paths on the left of the model
show cue validity—the relationships between facial qualities and mea-
sured traits. The paths on the right of the model show cue utilization—the
relationships between facial qualities and perceived traits. The path at the
bottom of the model shows accuracy—the relationship between measured
traits and perceived traits. Previous research has demonstrated that facial
attractiveness or its component qualities of averageness, symmetry, and
sexual dimorphism provide valid cues to intelligence and/or health and

Ecological Validity Cue Utilization

Perceived

Trait

—

Functional Validity

Figure 1. The Lens Model (adapted from Brunswik, 1955, p. 206). “‘Ecological
validity” refers to cue validity and “functional validity’” refers to accuracy.
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that they also are related to perceived intelligence and/or health (Kalick
etal.,, 1998; Rhodes, Chan, Zebrowitz, & Simmons, 2003; Rhodes,
Zebrowitz, Clark, Kalick, Hightower, & McKay, 2001; Zebrowitz et al.,
2002). The goal of the present research was to clarify the relationships
between the cue validity of these facial qualities and their utilization.'

One explanation for the documented cue validity and utilization
effects is provided by the ““good genes” hypothesis that has been offered
by evolutionary theorists to account for facial preferences. According to
this hypothesis, attractive faces signal mate quality, and preferences for
attractive individuals evolved because they enhance reproductive success
(e.g., Hamilton & Zuk, 1982; Thornhill & Gangestad, 1993, 1999; see
Berry, 2000 and Zebrowitz & Rhodes, 2002 for pertinent reviews). While
previous research investigating whether attractive faces do in fact signal
good genes has focused on the relationship between attractiveness and
health (e.g., Kalick et al., 1998; Shackelford & Larsen, 1997, 1999), it also
has been argued that the preference for certain facial qualities may have
evolved because they signal high intelligence (Zebrowitz et al., 2002; cf.
Miller, 2000; Miller & Todd, 1998). Such a preference could have
enhanced reproductive success because more intelligent mates conferred
survival benefits on their offspring through the heritability of intelligence
or through their ability to provide better parental care and more resources.

The rationale for the good genes hypothesis is provided by evidence
that components of attractiveness, symmetry and averageness, are both
associated with the ability to maintain normal development despite envi-
ronmental and/or genetic stress in non-human animals (Meller & Swaddle,
1997; Parsons, 1990; Thornhill & Mgller, 1997), and by evidence that
genetic and environmental stress can produce deviations from average-
ness and symmetry in the human face (Thornhill & Mgller, 1997). Facial
averageness also may be associated with the ability to resist parasites
(Gangestad & Buss, 1993; Thornhill & Gangestad, 1993), because the
genetic heterozygosity that is associated with enhanced parasite resistance
also tends to produce average forms (Livshits & Kobyliansky, 1991). Sex-
ual dimorphism has been hypothesized to be a marker of ““good genes”
in males because testosterone not only produces secondary sexual traits,
such as a large jaw, but also inhibits immune responses with the result
that only very fit individuals may be able to ““afford” these traits (Folstad
& Karter, 1992; Mgller, Christe, & Lux, 1999).

Consistent with the argument that facial averageness, symmetry, and
masculinity are markers of fitness, 10-year-old children with more
symmetrical faces and 13-year-old children with more average faces had
higher 1Q scores than their less symmetrical or less average peers
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(Zebrowitz et al., 2002). Also, adolescent women with more average
faces and adolescent men with more masculine faces had better health
than their less average or less masculine peers (Rhodes et al., 2001;
Rhodes et al., 2003).? Greater attractiveness also has been associated with
higher intelligence (Zebrowitz et al., 2002), but, surprisingly, not with
better health (Kalick et al., 1998; Shackelford & Larsen, 1997, 1999).
Implicit in the research generated by the good genes hypothesis has
been the assumption of a linear relationship between attractiveness or its
components and genetic fitness, and there has been particular emphasis
on the greater mate quality of those who are highly attractive (e.g., Buss,
1989; Thornhill & Gangestad, 1999). A refinement of the ‘“good genes”’
hypothesis is the “bad genes’” hypothesis, which holds that whereas unat-
tractive faces can signal poor genetic fitness, faces that are above average
in attractiveness are no more “fit” than those in the middle of the attrac-
tiveness distribution (Zebrowitz, Fellous, Mignault, & Andreoletti, 2003).
On this account, those who avoided mates with extremely unattractive
faces would have increased their reproductive success over those who
did not. In the extreme case of genetic anomalies, such as Down'’s syn-
drome, it is obvious that unattractive faces signal low health and intelli-
gence. However, even more subtle deviations from average attractiveness
can signal low fitness. For example, ““minor facial anomalies’”” and facial
characteristics associated with “fetal alcohol syndrome” may be diagnos-
tic of low intelligence and other maladaptive traits (Bell & Waldrop,
1982; Campbell, Geller, Small, Petti, & Ferris, 1978, Cummings, Flynn, &
Preus, 1982; Guy, Majorski, Wallace, & Guy, 1983; Hoyme, 1994;
Krouse & Kauffman, 1982; Paulhus & Martin, 1986; Streissguth, Herman,
& Smith, 1978; Thornhill & Mgller, 1997; Waldrop & Halverson, 1972).
Related to the bad genes hypothesis is the anomalous face overgener-
alization hypothesis, which holds that the evolutionary importance of rec-
ognizing individuals with bad genes may have produced a strong
preparedness to respond to their anomalous facial qualities that is over-
generalized to normal adults whose faces merely resemble those who are
unfit (Zebrowitz, 1997; Zebrowitz et al., 2003). For example, people
whose somewhat asymmetrical faces resemble the more extreme values
found in facial anomalies may be perceived as having lower health and
intelligence than those with highly symmetrical faces even though this
perception is erroneous (Rhodes et al., 2001, Zebrowitz et al., 2002;
Zebrowitz et al., 2003). According to ecological theory (McArthur &
Baron, 1983; Zebrowitz, 1990; Zebrowitz & Montepare, in press), the
errors shown in such overgeneralization effects occur because they are
less maladaptive than those that might result from failures to respond to
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fitness information. However, maladaptive it may be to reject healthy and
intelligent, but unattractive, individuals as mates, it would be even more
maladaptive to select those with cranio-facial anomalies who do in fact
lack health and intelligence (for related discussions, see Kurzban & Leary,
2001; Neuberg, Smith, & Asher, 2000; Park, Faulkner, & Schaller, 2003).

The bad genes and anomalous face overgeneralization hypotheses
generate the following predictions regarding judgments of health and
intelligence from facial cues:

1. According to the bad genes hypothesis, attractiveness and its compo-
nents (facial averageness, symmetry, masculinity) will provide valid
cues to intelligence or health when faces range from medium to low
levels of these facial qualities but not when they range from medium
to high levels.

2. According to the anomalous face overgeneralization hypothesis,
attractiveness and its components will be utilized as cues when judg-
ing intelligence and health both for faces that range from medium to
low levels of these qualities and for those that range from medium to
high levels.

3. The conjunction of cue validity and cue utilization will result in the
accurate judgment of intelligence and health from facial cues when
faces range from medium to low levels of attractiveness but not when
they range from medium to high levels.

These three hypotheses were tested by reanalyzing archival data that
had previously yielded evidence for cue validity, cue utilization, and/or
accuracy in judging intelligence or health from facial images that varied
in attractiveness, symmetry, averageness, or masculinity (Rhodes et al.,
2001, 2003; Zebrowitz et al., 2002). The new analyses replaced compari-
sons of all faces with comparisons of faces that were low to medium or
medium to high in the relevant facial quality. New analyses are reported
only for comparisons that had shown accuracy or cue validity in prior
research with all faces combined.

Method

Participants

Participants, born between 1920 and 1929, were drawn from the Inter-
generational Studies of Development and Aging (IGS), three longitudinal



172

JOURNAL OF NONVERBAL BEHAVIOR

studies archived at U.C. Berkeley Institute of Human Development. These
studies included representative samples of individuals born in 1928-1929
in Berkeley, California or enrolled in the 5th and 6th grades in 1932 in
Oakland, California.

Facial Stimuli

Images of participants’ faces were cropped from black and white
whole-body photographs contained in the IGS archives. Facial stimuli
were available in childhood (age 10), puberty (ages 12-13 for girls and
14-15 for boys), adolescence (age 17), and adulthood (age 30-40).3

Face Ratings

All face ratings, made on 7-point scales, were taken from previous stud-
ies. Attractiveness ratings came from Zebrowitz, Olson, and Hoffman
(1993). The average alpha coefficient across age for these ratings was .87
for male faces and .90 for female faces. In addition to high reliability, pre-
vious research has provided some evidence for the convergent and pre-
dictive validity of the attractiveness ratings. Attractiveness ratings of
adolescent girls in the present study were significantly correlated with
prettiness ratings of the same female faces made in the 1960s, indicating
that they may be generalized to another historical time and to another
sample of judges (Zebrowitz et al., 1993). Although no cross-cultural data
are available for the particular faces used in this study, other research has
documented consensual attractiveness judgments across raters from
diverse cultures (cf. Dion, 2002; Langlois, etal.,, 2000; Zebrowitz,
Montepare, & Lee, 1993). Finally, pertinent to the evolutionary
framework, the adolescent attractiveness ratings used in this study
predicted marital outcomes, with less attractive participants marrying later
and more likely to never marry (Kalick et al., 1998).

Facial averageness and symmetry ratings came from Rhodes et al.
(2001), « = .84 for male faces and .86 for female faces, averaged across
ratings and age groups. In the latter study “‘distinctiveness” was rated
rather than ‘‘averageness” because the latter can be misinterpreted to
mean ‘‘not particularly good looking” instead of spatially average as
intended. Judges rated the ease with which the face could be picked out
of a crowd of faces of that age group. Rated distinctiveness and symmetry
change systematically with experimental manipulations of averageness
and symmetry, respectively, indicating that they are valid measures of
these physical traits (Rhodes, Proffitt, Grady, & Sumich, 1998; Rhodes &
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Tremewan, 1996). Masculinity ratings came from Rhodes et al. (2003),
o =.92. Perceived health ratings came from Kalick et al. (1998), « = .78
for male faces and .83 for female faces, averaged across age group, and
perceived intelligence ratings came from Zebrowitz et al. (2002), o = .84
for male faces and .83 for female faces, averaged across age group.

1Q Measures

IQ scores used by Zebrowitz et al. (2002) to study participants in child-
hood, puberty, adolescence, and adulthood were taken from the IGS
archive. Stanford-Binet scores were available for participants in child-
hood, puberty, and adolescence. Wechsler Adult Intelligence full scale
scores (WAIS-R) were available in adulthood. Although the limitations of
these measures of intelligence must be acknowledged, we were con-
strained by the data available in the archive, which did not incorporate
more modern, multidimensional assessments. Evidence for the reliability
of our measures is provided by stability across time, with the average cor-
relation across all possible pairs of age levels between childhood and
adulthood equaling .75. Some evidence for the predictive validity of our
measures is provided by significant correlations between adolescent 1Q
scores and the level of education achieved in adulthood, (Zebrowitz,
Andreoletti, Collins, Lee, & Blumenthal, 1998).

Health Measures

Health scores used by Kalick et al. (1998) to study participants in adoles-
cence (averaged across ages 11-18) and adulthood (30-36) were taken
from the IGS archive. Health scores for participants at age 17, used by
Rhodes et al. (2001), were also taken from the archive. Health in adoles-
cence was assessed from age 11 through 18 by means of clinical exams
and detailed histories. Staff physicians examined participants and pre-
pared charts, which were used by the research project medical director to
make yearly ratings of each person on a 5-point scale ranging from ““no
illness” to “severe illness.” Previous research had shown that ratings were
largely based on the frequency, duration, and severity of infectious
conditions (Bayer & Snyder, 1950). Ratings were averaged from ages 11
through 18 to create the Adolescent Health Measure. The alpha reliability
for this composite was .68.

Health scores for people in adulthood were compiled on a similar
5-point scale, but they were based on a single medical exam and history
administered between the ages of 30 and 36, supplemented for about a
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third of the participants with an overnight hospital stay for lab work. Exam-
ining physicians prepared charts, which were converted to health ratings
independently by two leading IHD medical researchers. The correlation
between their ratings was .63. After discussing their independent ratings,
the researchers jointly produced a ““conference score”” for each participant
that correlated at greater than .80 with each researcher’s initial assess-
ments. These conference scores were used for the health ratings in adult-
hood. As age increased, chronic illnesses tended to have an increasing
influence on the health ratings (Bayer, Whissell-Buechy, & Honzik, 1981).
Like the 1Q measures, the health measures have limitations, but again, we
were constrained by the data available in the archive. Evidence for their
reliability is provided not only by inter-judge agreement, but also by mod-
est stability from adolescence to adulthood, r (297) = .18, p = .002.

Results

Overview

The validity and utilization of various facial qualities for judging intelli-
gence and health as well as the accuracy of judging these adaptive attri-
butes were assessed separately for faces ranging from medium to low
levels and from medium to high levels of the facial qualities. To this end,
faces were divided into two groups—those at or below the median in the
facial quality (designated ““below the median’) and those at or above the
median (designated ‘“above the median”) in the facial quality. Table 1
reports the means and standard deviations of the relevant facial quality
for faces in the two groups. Cue validity was assessed by correlations
between facial qualities and measured intelligence or health. Cue utiliza-
tion was assessed by correlations between facial qualities and perceived
intelligence or health. Accuracy was assessed by correlations between
measured and perceived intelligence or health. Finally, partial correla-
tions were performed to determine whether the utilized facial cues medi-
ated accurate judgments. Age was partialed out in correlations involving
adult faces, which spanned a number of years that could introduce
variations in appearance, health, or IQ scores. Figures 2 and 3 use Bruns-
wik’s (1955, 1956) lens model to summarize the results for cue validity,
cue utilization, and accuracy. Correlations shown below the lines in these
figures represent cue validity, cue utilization, and accuracy for faces
below the median in a particular facial quality; values above the lines
represent faces above the median.
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TABLE 1

Descriptive Statistics for Faces Above and Below the Median
in Appearance Qualities

Face group
Above median Below median

Variable M (N) SD M (N) SD
Attractiveness

Childhood 4.02 (142) 42 2.79 (156) .52
Puberty 3.86 (177) 43 2.68 (179) 46
Adolescence 3.78 (163) 44 258 (171) 46
Middle adulthood 3.57 (100) .59 2.23 (100) 40
Later adulthood 3.76 (108) 47 2.56 (113) 44
Symmetry—Childhood 5.16 (132) 31 4.06 (132) .50
Averageness

Puberty 4.95 (176) .26 4.06 (180) 47
Adolescent females 4.92 (79) 22 4.02 (86) .53

Masculinity—Adolescent males  4.87 (77) 40 3.84 (77) .38

Note: All variables were rated on 7-point scales.

Intelligence Judgments

Validity and utilization of facial cues. As predicted, the correlation
between attractiveness and actual 1Q scores was significant for partici-
pants below the median in attractiveness in childhood, r (103) = .20,
p = .04, puberty, r (81) =.30, p=.01, and adulthood, r (62) = .35,
p = .01 but not for those above the median in attractiveness in childhood
r (101)=-.04, p=.66, puberty, r (98 =.04, p=.69, or
adulthood, r (68) = .13, p = .28. The results for participants below the
median replicate the findings reported by Zebrowitz et al. (2002) for all
participants combined. In adolescence, attractiveness was not significantly
correlated with 1Q scores for participants below the median,
r(113) = .04, p = .71, or above the median, r (119) = .07, p = .44.

Whereas attractiveness was a valid cue to intelligence only for partic-
ipants below the median in attractiveness, it was utilized as a cue for
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Facial
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Figure 2. Cue validity, cue utilization, and accuracy in judging intelligence from
faces below the median in appearance qualities (correlations shown below the lines)
and above the median in appearance qualities (correlations shown above the lines).
*p < .05, **p < .01, ***p < .001.

participants both above and below the median, consistent with the over-
generalization hypothesis: in childhood, r (133) = .51 for those below the
median and r (135) = .44, for those above the median; in puberty,
r (172) = .53 for those below the median and r (172) = .35, for those
above the median; in adolescence, r (159) = .40 for those below the
median and r (129) = .46 for those above the median, in adulthood,
r (67) = .51, for those below the median and r (70) = .41, for those
above the median, all ps < .001.

Previous research had found that facial symmetry in childhood and
facial averageness in puberty each predicted 1Q scores (Zebrowitz et al.,
2002). These relationships were assessed for faces that were above or
below the median in these qualities. The relationship of perceived intelli-
gence to facial symmetry in childhood and facial averageness in puberty
also was assessed for faces above and below the median in these qualities
to test the hypothesis that they would be taken as indicators of intelli-
gence in both cases, as predicted by the overgeneralization hypothesis.
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Figure 3. Cue validity, cue utilization, and accuracy in judging health from faces
below the median in appearance qualities (correlations shown below the lines) and
above the median in appearance qualities (correlations shown above the lines).
+ p < .10, *p < .05, **p < .01, ***p < .001.

As predicted, the correlation between facial averageness and actual
IQ scores in puberty was significant for participants below the median in
averageness, r (89) = .31, p = .003, replicating the findings of Zebrowitz
et al. (2002) for all participants, whereas this correlation was not signifi-
cant for those above the median in averageness, r (87) = —.00, p = .99%,
As predicted, the correlation between facial symmetry and actual 1Q
scores was significant for participants below the median in symmetry in
childhood, r (98) = .30, p = .003, replicating the findings of Zebrowitz
et al. (2002) for all participants combined, while the correlation was not
significant for those above the median in symmetry, r (88) = .09, p = .42.

Just as facial symmetry was a valid cue to children’s 1Q scores only
for those below the median in symmetry, so was it utilized in judging
intelligence only for children below the median, r (130) = .44, p < .001,
but not for those above the median, r (130) = .11, p =.19, which is
contrary to the overgeneralization hypothesis. Whereas averageness was a
valid cue to intelligence only for participants below the median, it was
utilized as a cue when perceiving the intelligence of participants above
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the median, r (174) =.19, p = .01, but not participants below the
median, r (177) = .04, p = .58.°

Accuracy. As predicted, the correlation between perceived intelli-
gence and actual 1Q scores was significant for participants below the
median in attractiveness in childhood, r (99) = .25, p < .02, puberty, r
(80) = .26, p = .02, and adulthood, r (57) = .29, p= .02, but not in
adolescence, r (110) = .03, p = .78. These results replicate the findings
reported by Zebrowitz et al. (2002) for all participants combined. Also as
predicted, the correlation between perceived intelligence and actual 1Q
scores showed no evidence of accuracy for participants above the median
in attractiveness. Rather, there was a negative correlation between per-
ceived intelligence and IQ scores in childhood, r (94) = -.22, p = .03,
and no significant correlation at puberty, r (94) = .06, p = .52, adoles-
cence, r (115) = -.03, p = .76, or adulthood, r (60) = —.00, p = .97.

Utilization of the valid attractiveness cues mediated accuracy in
judging the intelligence of faces below the median in attractiveness in
childhood, puberty, and adulthood. The significant relationships between
IQ scores and perceived intelligence were lost when attractiveness was
statistically controlled: in childhood, partial r (96) = .12, p = .22; in pub-
erty, partial r (77) = .13, p =.25; in adulthood, partial r (51) = —.06,
p = .67. Although facial symmetry in childhood met the criteria necessary
for mediation (Baron & Kenny, 1986), the relationship between 1Q scores
and perceived intelligence remained significant when symmetry was con-
trolled, r (96) = .19, p = .05.

Health Judgments

Validity and utilization of facial cues. Contrary to the bad genes
hypothesis, attractiveness did not provide a valid cue to health in
adolescence when correlations were examined for adolescent faces below
the median, r (169) = —-.03, p=.71, as well as for those above the
median, r (166) = .04, p = .60, replicating the effects reported by Kalick
et al. (1998) for all faces combined. However, consistent with the bad
genes hypothesis, attractiveness was a valid cue to health for adult faces
below the median, r (79) = .30, p = .01, but not for those above the
median, r (83) = .12, p = .29.

Although attractiveness was not a valid cue to adolescents’ health, it
was utilized as a cue both for those below the median in attractiveness,
r (127) = .42, p < .001, and for those above the median, r (129) = .46,
p < .001. Whereas attractiveness was a valid cue to adult’s health only
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for participants below the median in attractiveness, it was utilized as a
cue both for participants above the median, r (81) = .45, p < .001, and
those below the median, r (77) = .54, p < .001, consistent with the over-
generalization hypothesis.

Previous research had found that women’s facial averageness at age
17 and adolescent men’s facial masculinity each predicted health scores
(Rhodes et al., 2001, 2003). These relationships were assessed for faces
that were above or below the median in these qualities. The relationship
of perceived health to women'’s facial averageness and men’s facial mas-
culinity also was assessed for faces above and below the median in these
qualities to test the hypothesis that they would be taken as indicators of
health in both cases, as predicted by the overgeneralization hypothesis.®

As predicted by the bad genes hypothesis, women'’s facial average-
ness and health scores at age 17 were significantly correlated for faces
below the median in averageness, r (80) = .24, p = .03, replicating the
findings of Rhodes et al. (2001) for all female participants combined, but
not for faces above the median, r (71) = .10, p = .42. Consistent with the
overgeneralization hypothesis, facial averageness also was correlated with
perceived health for female faces below the median, r (59) = .42,
p < .001, as well as for those above the median, r (64) = .24, p = .05. As
predicted by the bad genes hypothesis, men’s facial masculinity was cor-
related with adolescent health scores for male participants below the
median in facial masculinity, r (75) = .27, p = .02, replicating the find-
ings of Rhodes et al. (2003) for all male participants combined, while it
was uncorrelated for those above the median, r (75) = .04, p=.72.
However, facial masculinity was not significantly utilized when judging
the health of participants below the median, r (62) = .17, p=.17, or
above the median, r (58) = .13, p = .32.7

Accuracy. As predicted, the correlation between perceived health
and adolescent health scores was significant for participants below the
median in attractiveness in adolescence, r (127) = .28, p = .002, replicat-
ing the findings reported by Kalick et al. (1998) for all participants com-
bined. Judgments of health were also marginally accurate for participants
below the median in attractiveness in adulthood, r (77) = .19, p = .10.
Also as predicted, the correlation between perceived and actual health
scores showed no significant evidence of accuracy for participants above
the median in attractiveness: adolescence, r (129) = .13, p = .14; adult-
hood, r (81) = .00, p = .99.

Although perceivers did show accuracy in judging adolescent health
when faces were in the bottom half of the attractiveness distribution, this
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ability had to depend on utilization of cues other than attractiveness,
since the latter was unrelated to health. Two possibilities are facial aver-
ageness and facial masculinity, which, as described above, provided valid
cues to the health of female and male adolescents, respectively. Partial
correlations revealed that the marginally significant correlation between
women’s health scores and perceived health, r (57) = .23, p = .08, lost
significance when facial averageness was controlled, r (56) = .14,
p = .30. The partial correlation controlling masculinity could not be
tested for adolescent male faces because the zero order correlation
between their health scores and perceived health was not significant, r
(62) = .10, p = .42. In adulthood, facial attractiveness did mediate the
relationship between perceived and actual health, which lost significance
when attractiveness was controlled, r (76) = .02, p = .89.

Discussion

Consistent with the bad genes hypothesis, the present findings provide a
theoretically significant qualification to previous evidence that attractive-
ness, averageness, symmetry, or facial masculinity provide valid cues to
intelligence or health (Rhodes et al., 2001, 2003, Zebrowitz et al., 2002).
These facial qualities provided valid cues only for faces in the lower
halves of the distributions, not for those in the upper halves. Replicating
the findings of Zebrowitz et al. (2002) for all faces combined, attractive-
ness was significantly correlated with 1Q scores in childhoood, puberty,
and adulthood for faces in the lower half of the attractiveness distribution,
whereas these correlations were not significant for faces in the upper half
of the distribution. Similarly, averageness at puberty and symmetry in
childhood were significantly correlated with 1Q scores for faces in the
lower half of the distributions of these facial qualities, but not for faces in
the upper half of the distributions. In addition, adolescent females’ facial
averageness and adolescent males’ facial masculinity were each signifi-
cantly correlated with health scores for faces in the lower half of the dis-
tributions, replicating the findings of Rhodes et al. (2001, 2003) for all
faces combined, but not for those in the upper half. Finally, adult attrac-
tiveness was significantly correlated with health scores for faces in the
lower but not the upper half of the attractiveness distribution. Compared
with the eight significant correlations showing cue validity for faces in the
lower halves of the distributions of attractiveness, averageness, symmetry,
or sexual dimorphism, there were no cases in which a significant relation-
ship was found for faces in the upper halves of the distributions. Thus,
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low attractiveness, low averageness, low symmetry, or low masculinity
signal low fitness, as indexed by intelligence or health. On the other
hand, high attractiveness, averageness, symmetry, or masculinity do not
signal any higher levels of intelligence or health than do moderate levels
of these attributes.

Whereas all significant relationships between facial appearance and
measures of actual fitness were confined to faces in the lower half of the
distributions, supporting the bad genes hypothesis, relationships between
facial appearance and perceived intelligence or health provided support
for the overgeneralization hypothesis. Facial qualities were as likely to be
significantly correlated with perceived health and intelligence for faces in
the upper half of the appearance distributions as for those in the lower
half. Most notably, facial attractiveness was strongly related to perceived
intelligence for faces in both the upper and lower halves of the attractive-
ness distribution despite being related to 1Q scores only for faces in the
lower half. An exception to the overgeneralization effect occurred for the
perception of intelligence from facial symmetry in childhood, which was
limited to the subset of faces in the lower half of the distribution, where
this quality provided a valid cue.

Accurate perceptions of intelligence and health from facial appear-
ance (Kalick et al., 1998, Zebrowitz et al., 2002) were mediated by the
utilization of valid cues. Judgments of intelligence were accurate in child-
hood, puberty, and adulthood only when the faces were medium to low
in attractiveness, and attractiveness mediated this accuracy. Similarly,
judgments of health in adolescence and adulthood were accurate only
when faces were medium to low in attractiveness. Attractiveness medi-
ated this accuracy in adulthood, but not in adolescence, where there was
some evidence for mediation by averageness in the case of female faces.

Although the overall pattern of results provides support for the
hypothesis that perceivers are sensitive to facial cues that are valid indica-
tors of “‘bad genes”” rather than ““good genes’”’, and that this sensitivity is
overgeneralized in perceivers’ cue utilization, the specific results for ado-
lescent faces are problematic for the argument that facial preferences
evolved because they enhance reproductive success. Although perceivers
did show accuracy in judging health from facial cues at adolescence when
faces were in the bottom half of the attractiveness distribution, attractive-
ness was not the mediator, and it is presumably attractiveness judgments
that influence mate choice. It should be recalled that perceivers’ ability to
accurately judge the health of the entire distribution of adolescent faces
also was not mediated by attractiveness (Kalick et al., 1998). If attractive-
ness is not the mediator, then perceivers’ preferences for attractive faces
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could not have enhanced reproductive success via eschewal of the least
healthy mates. Similarly, perceivers’ preferences for attractive faces would
not have enhanced reproductive success via avoidance of the least intelli-
gent mates, since attractiveness was not a valid cue to adolescents’ intelli-
gence for faces in either the bottom or the top half of the distribution.

Although our results are consistent with the bad genes hypothesis, it
should be noted that the observed relationships between low attractive-
ness and low fitness could reflect additional mechanisms. As previously
argued by Zebrowitz and her colleagues (Zebrowitz, 1997; Zebrowitz &
Collins, 1997; Zebrowitz, Collins, & Dutta, 1998; Zebrowitz et al., 2002),
there are multiple paths to a covariation between attractiveness and adap-
tive traits. These include not only the influence of biological factors on
both attractiveness and adaptive traits that is consistent with the bad
genes hypothesis, but also: (a) an influence of environmental factors, such
as nutrition; (b) an influence of adaptive traits on attractiveness, such as
the use of more flattering grooming by more intelligent or healthier indi-
viduals; and (c) an influence of attractiveness on people’s social environ-
ments, which in turn may influence their intelligence and health.

Regardless of the mechanisms that contribute to relationships
between low attractiveness and low fitness, the present findings reveal
that people accurately judge the traits of intelligence and health in faces
from the lower half of the attractiveness distribution, but not in those from
the upper half, that there are valid facial cues to low but not high intelli-
gence or health, and that people not only correctly utilize these cues
when they are valid, but they also overgeneralize, utilizing these cues in
the upper half of the distribution, where they are not valid.

Notes

1. The data provided to assess ““utilization” are typically correlations between cues and per-
ceptions, and this term is therefore not meant to imply that a causal relationship has been
determined.

2. There was also a lagged relationship between health and facial averageness: adolescent
men with more average faces had better health during childhood.

3. Facial stimuli were also available in later adulthood (ages 50-62). However, analyses at
this age are omitted because previous research had found no significant evidence for cue
validity or accuracy in judging health or intelligence at this age, and the present study
also, found no evidence for effects when analyses were performed separately for faces
above and below the median.

4. These correlations were based on ratings of facial distinctiveness. The signs have been
reversed so that they reflect the effect of facial averageness (i.e., non-distinctiveness).

5. Consistent with Zebrowitz et al’s (2002) results for all participants, facial averageness was
not significantly correlated with 1Q scores in childhood or the 30s for participants below
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or above the median in averageness, all ps > .18. Nevertheless, it was utilized as a cue
when perceiving intelligence of children both below the median in averageness, r
(126) = .35, and above the median, r (138) = .21, p = .01, as well as when perceiving
the intelligence of participants in their 30s both below the median, r (87) = .25, p = .02,
and above the median, r (82) = .24, p = .03.

6. The good genes hypothesis makes no clear prediction about the relationship between
facial femininity (in female faces) and health, and Rhodes et al. (2003) found none.

7. Health at age 17 was not significantly related to averageness for male faces above or
below the median, consistent with the results of Rhodes et al. (2001) for all male faces
combined; adolescent health also was not significantly related to femininity for female
faces above or below the median, consistent with the results of Rhodes et al. (2003) for
all female faces combined.
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