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Abstract

We examined older and younger adults’ accuracy judging the health and competence of faces.
Accuracy differed significantly from chance and varied with face age but not rater age. Health
ratings were more accurate for older than younger faces, with the reverse for competence ratings.
Accuracy was greater for low attractive younger faces, but not for low attractive older faces.
Greater accuracy judging older faces’ health was paralleled by greater validity of attractiveness
and looking older as predictors of their health. Greater accuracy judging younger faces’
competence was paralleled by greater validity of attractiveness and a positive expression as
predictors of their competence. Although the ability to recognize variations in health and cognitive
ability is preserved in older adulthood, the effects of face age on accuracy and the different effects
of attractiveness across face age may alter social interactions across the life span.
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Research has documented surprising accuracy in younger adults’ ratings of health and
intelligence from facial appearance. For example, health ratings of facial photographs of
adolescents from a representative sample of individuals were significantly correlated with
their actual health scores (Kalick, Zebrowitz, Langlois, & Johnson, 1998). In addition,
intelligence ratings based on photographs from the same sample were significantly
correlated with 1Q scores (Zebrowitz, Hall, Murphy, & Rhodes, 2002). This ability to
discern variations in health and intelligence is consistent with an ecological approach to
social perception (McArthur & Baron, 1983; Zebrowitz, 2011). According to ecological
theory (e.g., Gibson, 1979), “perceiving is for doing” with the result that perceptions of
adaptively relevant attributes will be accurate. Certainly the accurate detection of cognitive
competence and health may facilitate adaptive behaviors, such as choosing to associate with

© 2014 American Psychological Association

Correspondence concerning this article should be addressed to: Leslie A. Zebrowitz, Department of Psychology, Brandeis University,
415 South Street — MS 062 — PO Box 549110, Waltham, MA 02454-9110. zebrowitz@brandeis.edu.

Leslie A. Zebrowitz, Robert G. Franklin Jr., Jasmine Boshyan, Victor Luevano, Stefan Agrigoroaei, Bosiljka Milosavljevic, and
Margie E. Lachman, Department of Psychology, Brandeis University.

Robert G. Franklin Jr. is now in the Department of Psychology at Anderson University; Victor Luevano is now in the Department of
Psychology at California State University, Stanislaus; Bosiljka Milosavljevic is now in the Department of Psychology at Goldsmiths
College, University of London.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Zebrowitz et al.

Page 2

people who do not present a risk of contagion or a caregiving burden and those who can
provide useful advice. As discussed below, declines in this ability in older adulthood may be
predicted from an older adult “positivity bias” (Mather & Carstensen, 2005), although there
also is evidence to suggest that accurate trait impressions from faces will be preserved in
older adults (Boshyan, Zebrowitz, Franklin, McCormick, & Carré, 2013). The present study
assessed these two possibilities as well as variations in accuracy as a function of face age
and the facial cues that contribute to accurate trait impressions.

In addition to finding that younger raters’ impressions of health and intelligence from faces
were accurate predictors of actual scores, previous research revealed that accurate
impressions were stronger for faces below than above the median in attractiveness, and that
attractiveness was a valid cue to health and intelligence for faces ranging from low to
average attractiveness, but not for faces ranging from average to high (Zebrowitz & Rhodes,
2004). This result was attributed to the fact that not only do very unattractive faces often
signal low health or intelligence—for example, pronounced genetic anomalies like Down’s
syndrome and contagious diseases like smallpox—but even moderately unattractive faces in
a representative sample of people may do so. For example “minor facial anomalies” and
subtle facial characteristics marking fetal alcohol syndrome signal low intelligence (Foroud
etal., 2012; Cummings, Flynn, & Preus, 1982). Consistent with this argument, research has
demonstrated that faces at the low end of the attractiveness continuum in a representative
sample of young people are more structurally similar to faces with marked genetic
anomalies than are faces high in attractiveness (Zebrowitz, Fellous, Mignault, & Andreoletti,
2003). The evidence that younger faces low in attractiveness contain the most valid cues to
low cognitive and physical fitness provides reason to expect rater age and face age to
moderate accuracy in judging these traits.

Declines in accuracy perceiving health and competence in older adulthood may be predicted
from age-related declines in responsiveness to negative stimuli, an older adult “positivity
effect” (Mather & Carstensen, 2005; Murphy & Isaacowitz, 2008; Reed, Chan & Mikels,
2014). Most pertinent to our hypotheses regarding accuracy of trait impressions, recent
research has revealed that older adults formed more positive impressions of the health of the
faces we used to assess accuracy in the present study, as well as more positive impressions
of trustworthiness, although there were no age differences in positivity of competence
impressions (Zebrowitz, Franklin, Hillman, & Boc, 2013). In addition, compared with
younger raters, older raters’ impressions of health were more responsive to high
attractiveness, and their impressions of trustworthiness were less responsive to low
attractiveness (Zebrowitz, Franklin, Hillman, & Boc, 2013). These results suggest that older
raters may be less attuned to the negatively valenced cues in faces low in attractiveness that
facilitate accurate trait impressions by younger adults. If so, then older adults” trait ratings
from faces may be less accurate than those of younger raters, particularly for faces that are
relatively low in attractiveness. Whereas the foregoing considerations suggest that younger
adults may be more accurate than older adults when assessing competence and health, there
is also reason to expect no age differences. Most notably, a recent study revealed that older
raters’ impressions of the aggressiveness of young male faces was significantly correlated
with the men’s actual aggressiveness, with no difference from the accuracy of younger raters
(Boshyan et al., 2013). These results suggest that a positivity effect shown in older adults’
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trait impressions does not necessarily imply that those impressions will be less accurate than
those of younger adults.

At least two factors may contribute to differences in the accuracy of first impressions of
older and younger faces. First, there may be more variability in the health and competence
of older individuals, and these qualities may therefore be more evident in their faces. If so,
then ratings of health and competence should be more accurate for older than younger faces.
In addition, effects of face age on accuracy may be moderated by the level of the
attractiveness of the faces. As discussed above, the greater accuracy shown when judging
younger faces below than above average in attractiveness has been attributed to the fact that
compared with average attractiveness, low attractiveness signals lower fitness, whereas high
attractiveness does not signal higher fitness. This may not be true for older faces.
Specifically, factors unrelated to fitness may contribute more to low attractiveness in older
faces, such as skin changes that are not associated with pathology (Pariser, 1998). Such
factors would reduce the validity of cues to low health or competence provided by low
attractive older faces. In addition, in contrast to younger faces, factors that are actually
related to fitness may contribute to greater than average attractiveness in older faces. In
particular, looking young for one’s age is associated with greater attractiveness in older
adults (Kotter-Griihn & Hess, 2012), and younger-looking older adults are actually healthier
and longer-lived than older looking individuals of the same age (Christensen et al., 2009).
Not only may high attractiveness be a more valid cue to good health in older faces than is
low attractiveness, it also may be a more valid cue to high competence, because better health
in older adults is associated with better cognitive functioning (Alosco et al., 2012; Benedict
etal., 2013).

To provide insight into the mechanisms accounting for variations in accuracy, we applied a
lens model (Brunswik, 1955) that has been used in previous research (Zebrowitz & Rhodes,
2004; Boshyan et al., 2013). As shown in Figure 1, the paths on the left of the model
indicate cue utilization— correlations between facial qualities and perceived traits. The
paths on the right of the model indicate cue validity— correlations between facial qualities
and measured traits. The path at the bottom of the model indicates accuracy— correlations
between measured traits and perceived traits. The cues we assessed included the apparent
age of the face, controlling for actual age to get an index of ‘looking old for one’s age,” as
well as facial qualities that had contributed to accurate impressions by younger raters in
previous research—attractiveness, symmetry, and facial expression (Halberstadt, Ruffman,
Murray, Taumoepeau, & Ryan, 2011; Stanley & Blanchard-Fields, 2008; Zebrowitz &
Rhodes, 2004).

To summarize, we predicted the following: a) raters’ first impressions of the health and
competence of people based only on static facial images would accurately predict indices of
actual health and competence; b) older adults would show less accurate impressions than
younger adults, consistent with evidence that older adults show less attention to negatively
valenced cues that yield greater accuracy by younger adults; ¢) accurate first impressions of
health and competence would be greater for older than younger faces, consistent with age-
related increases in diagnostic facial cues; d) younger raters would show more accuracy for
faces below than above the median in attractiveness, consistent with previous research, but
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older raters would not show this effect due to their lesser attention to negatively valenced
cues; €) accurate first impressions of younger faces would be greater for those below than
above the median in attractiveness, consistent with previous research, but this will not be
true for older faces because of less difference in the diagnostic cues available in low and
high attractive older faces; and f) variations in the facial cues utilized when judging health
and competence and the cues that are valid indicators of these traits will help to explain
variations in the accuracy of trait impressions as a function of rater age and face age.

Forty-eight younger raters (23 men, M = 18.8, SD = 1.0) and 48 older raters (24 men, M =
76.3, SD = 6.4) participated. Younger raters were recruited from a university and completed
the study for course credit or payment of $15. Older raters were recruited from the local
community and were paid $25 for completing the study. Older raters were screened using
the Mini-Mental State Examination (Folstein et al., 1975) all scoring above 26 of 30 (M =
28.9, SD = 1.2). Measures of vision, affect, and cognitive function were also administered to
assess participant age differences. Results are consistent with previous studies of
community-dwelling older versus younger adults, demonstrating the representativeness of
our sample. Specifically, older raters performed worse than younger raters on the following:
visual acuity and contrast sensitivity; a speeded pattern comparison task, consistent with
decreases in processing speed in older adulthood (Salthouse, 1996); and a letter-number
sequencing task and the Wisconsin card sorting task, consistent with decreases in executive
function (Daniels, Toth, & Jacoby, 2006). In contrast to poorer performance by older adults
on the preceding measures, they performed better than younger adults on a vocabulary task,
consistent with their higher education level and the maintenance of crystallized intelligence
in older adulthood (Horn & Cattell, 1967) (see Table 1).

Facial Stimuli

Facial stimuli were taken from two databases. One was the Intergenerational Studies (IGS)
archive, a longitudinal study that included representative samples of individuals born in
Berkeley, California, in 1928-29 (every third birth) or enrolled in 5th or 6th grades in
Oakland, California in 1932 (see Block, 1971, for more details). The second was the Boston
Study of Management Processes, a Boston-area subsample of participants from the study of
Midlife in the United States (MIDUS) who were selected by random digit dialing (Lachman,
1997). The IGS images included two greyscale frontal photographs of 148 individuals (74
men) who were photographed between 17 and 18 years of age (younger adults) and again
between 52 and 62 years of age (older adults). The MIDUS images included color frontal
facial photographs of 69 individuals (41 men) who were between the ages of 25 and 39
(younger adults, M = 32.7, SD = 4.2), and 68 different individuals (44 men) who were
between the ages of 60 and 74 (older adults, M = 66.1, SD = 4.1).

Face Ratings

Ratings of the health, competence, and attractiveness of the faces were taken from previous
research using the same participants and facial stimuli as the present study to investigate
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rater age differences in trait impressions from faces (Zebrowitz et al., 2013) and face
stereotypes (Franklin & Zebrowitz, 2013). Ratings of facial symmetry of the IGS faces were
taken from another previous study (Zebrowitz, Voinescu, & Collins, 1996) as were ratings
of facial symmetry, expression, and age of the Boston MIDUS faces (Luevano, 2007).
Raters of symmetry and expression were all younger adults. Raters of apparent age of
MIDUS faces included both younger and older adults, with ratings averaged across age
groups attributable to a high correlation, r = .98. Ratings of the expression and apparent age
of 1GS faces were collected for the present study from 8 younger raters (5 females).

Ratings of health, competence, and attractiveness used 7-point scales with end points labeled
not at all and very. Apparent age was estimated in an open-ended question with age
provided in years, and the other ratings were made on 7-point scales with endpoints labeled
very symmetrical and not at all symmetrical, no positive (negative) expression, and very
positive (negative) expression. There was high interrater reliability for all measures:
symmetry a =.78 and .81 for IGS and Boston MIDUS faces respectively; positive and
negative expression a = .92 and .96 for 1GS faces, and a = .95 and .94, for Boston MIDUS
faces; age a = .99 for both 1GS and Boston MIDUS faces.

Because positive and negative expression ratings were highly correlated (r = .93 for IGS
and .96 for MIDUS faces), they were standardized and averaged into a single variable with
higher values representing a more positive expression. We also created a composite
‘attractiveness’ variable by standardizing and averaging mean attractiveness and mean
symmetry ratings for each face across raters, because these two ratings were positively
correlated (r = .34 for IGS and .53 for MIDUS faces), which is consistent with evidence that
symmetry is one of the major components of an attractive facial structure (Rhodes, 2006)
We kept apparent age separate from the other cues both on conceptual grounds and also
because it was not highly correlated with expression (r = —.10 for IGS and .01 for MIDUS
faces), symmetry (r = —.15 for IGS and —-.04 for MIDUS faces), or attractiveness (r = —.27
for IGS and -.20 for MIDUS faces). As noted above, apparent age should be understood as
‘older-looking’ for one’s age because actual age was controlled in the analyses.

Criterion Measures

Health—For IGS faces, the younger adult health measure was based on clinical exams and
detailed histories from age 11 through 18. Staff physicians examined participants and
prepared 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. Ratings
had been previously averaged from ages 11 through 18 to create a doctors’ health score
(Kalick et al., 1998) that we used in the present study. The alpha reliability for this
composite was .68. The older adult health measure also used a 5-point scale, and was
provided by the participants’ personal physicians when they were between ages 58 and 66.
Although health ratings in younger adulthood were available for all of the facial stimuli,
they were available in older adulthood for only 70 of the faces. Previous research had shown
that the younger adult health measure was largely based on the frequency, duration, and
severity of infectious conditions and that chronic illnesses had an increased influence on
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health ratings in older adulthood (Bayer & Snyder, 1950; Bayer, Whissell-Buechy, &
Honzik, 1981).

For Boston MIDUS faces, self-ratings of functional abilities and fitness served as the criteria
for assessing the accuracy of health ratings. The measure of functional abilities (Ware &
Sherbourne, 1992) was created as a Guttman scale by summing responses to a multipart
question from the main MIDUS study questionnaire. The question asked, How much does
your health limit you in doing each of the following? The tasks were as follows: a) lifting or
carrying groceries; b) bathing or dressing yourself; c) climbing several flights of stairs; d)
bending, kneeling, or stooping; e) walking more than a mile; f) walking several blocks; g)
walking one block. Responses were coded as 1 = A lot; 2 = Some; 3= A little; 4 = Not at all,
so that higher scores signified greater functional abilities. This measure has been validated
in previous research that demonstrated a relationship to objective indicators of disability
(Syddall, Martin, Harwood, Cooper, and Sayer (2009) as well as a sensitivity to various
health protective factors (Lachman & Agrigoroaei, 2010). The measure of physical fitness
was created by averaging reports of vigorous exercise during the summer and winter, r = .
85, p <.001. The questions were During the summer, how often do you engage in vigorous
physical activity (e.g., running or lifting heavy objects) long enough to work up a sweat?
and What about during the winter—how often do you engage in vigorous physical activity
long enough to work up a sweat? The response options for each question were identical: 6 =
Several times a week or more; 5 = About once a week; 4 = Several times a month; 3 = About
once a month; 2 = Less than once a month; 1 = Never.

Competence—For IGS faces, the competence criterion was 1Q scores (Stanford-Binet
scores at age 17-18, and Wechsler Adult Intelligence full scale scores, WAIS-R, in older
adulthood). For Boston MIDUS faces, we used eight measures that were available in this
database. To minimize the number of statistical comparisons and to avoid Type | errors, we
grouped these measures into four cognitive factors that had been identified in previous
research (Miller & Lachman, 2000): Vocabulary (vocabulary subscale of Wechsler Adult
Intelligence Scale (WAIS); Reasoning (Raven’s Advanced Progressive Matrices; Raven,
Raven, & Court, 1991; and the Schaie-Thurstone letter series, Schaie, 1985); Processing
Speed (WAIS digit symbol substitution test and Letter Comparison Salthouse & Babcock,
1991); and Short-Term Memory, short-term memory (STM) (WAIS forward and backward
digit spans, Wechsler, 1997, and Serial 7s, Folstein, Folstein, & McHugh, 1975).

After obtaining informed consent, participants completed a computerized version of the
PANAS (Watson, Clark & Tellegen, 1998). Next, MediaLab software (Empirisoft, New
York, NY) was used to present the trait rating task. To keep the procedure to a manageable
length, the 296 IGS faces were divided into two sets, with each set containing equal numbers
of men and women of each age. Participants rated one of the resulting three sets of faces,
yielding a total of 64 participants rating IGS faces and 32 participants rating MIDUS faces,
with equal numbers of older and younger participants rating each set. Faces were shown in
one of four orders, counterbalancing age and sex of face, with one of two rating scale orders
that counterbalanced the order of health and competence ratings and attractiveness always
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rated last.! Participants were asked to rate each face in comparison with the other faces of
that age/sex grouping, because we were interested in whether older raters could discern
differences in the health and competence of targets within demographic groups. These
instructions were also given to raters of symmetry, expression, and apparent age. Faces were
shown for either 4 s (MIDUS Boston Study faces) or 3 s (IGS faces), after which the face
disappeared and the rating scale appeared on the screen, remaining until the rating was
made. Participants rated all faces on one scale before the next one was introduced. An
instruction screen appeared before each scale, indicating what the rating would be.
Following the face ratings, a demographic and health questionnaire and the remaining
control measures were administered.

Overview of Accuracy Analyses

Accuracy analyses were performed at the level of the individual participant. Specifically,
following the procedure recommended by Brand and Bradley (2012), we computed accuracy
coefficients for health and competence by correlating each participant’s ratings of the
targets’ faces with the targets’ actual scores controlling face sex and actual face age. We
controlled these variables to ensure that accuracy reflected sensitivity to facial information
per se rather than sensitivity to differences in the health or competence of men and women
or sensitivity to differences between older versus younger people within each age group. We
computed younger and older raters’ accuracy coefficients separately for younger and older
faces. In addition, we computed a second set of accuracy coefficients for faces below and
above the median in attractiveness. The median splits were performed within each face age
group to identify high and low attractive faces of each age, and they were calculated using
the mean attractiveness ratings of each face by all raters. Faces that fell on the median (6
faces for IGS and 10 faces for MIDUS) were excluded from this analysis. The accuracy
coefficients were normalized using a Fisher z transformation for use in inferential statistics
(see Franklin & Adams, 2009). Because the mean accuracy coefficients we report are
averaged across many independent z transformed correlations computed for each rater, they
are akin to mean effect sizes in a meta-analysis rather than a single correlation effect.
Nevertheless, the magnitude of the effects they denote can be interpreted like correlation
coefficients, because the z transform is equivalent to the r values at the values that we
report.

Younger and older raters’ accuracy coefficients for all younger faces and all older faces on
each criterion measure were submitted to 2 (rater age group) x 2 (face age group) ANOVAS,
with rater age a between-subjects variable and face age a within-subjects variable. Table 2
shows the F and p values for overall accuracy and the main effects of rater age and face age
for each accuracy criterion together with the accuracy coefficients and standard errors for
younger raters, older raters, younger faces, and older faces. To examine effects of
attractiveness, the accuracy coefficients computed separately for faces above and below the
median were submitted to 2 (rater age group) x 2 (face age group) x 2 (face attractiveness:

lParticipants also rated face trustworthiness, hostility/aggressiveness, and babyfaceness, which are not relevant to the present study
focus on accuracy of impressions.
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above or below median) ANOVAs, with attractiveness an additional within-subjects
variable. Table 3 shows the F and p values for the attractiveness level main effect and
interaction effects of attractiveness x rater age and attractiveness x face age together with
the accuracy coefficients and standard errors for faces above and below the median in
attractiveness. Accuracy coefficients and standard deviations corresponding to significant
interaction effects are reported in the text. In addition to the ANOVAs, we also performed t
tests to determine whether accuracy differed from chance, with these results reported in the
text.2

Overall Accuracy

Across all raters, health ratings predicted targets’ doctors’ health scores, functional abilities,
and fitness at greater than chance levels, and competence ratings predicted targets’
vocabulary, reasoning ability, processing speed, and STM at greater than chance levels, but
not their 1Q scores (see the significant overall accuracy effects in Table 2).

Effects of Rater Age on Accuracy

As shown in Table 2, there were no significant effects of rater age on accuracy, contrary to
the prediction that older adults would be less accurate.

Effects of Face Age on Accuracy

Health ratings—Consistent with the prediction that traits might be more easily discerned
in older than younger adult faces, health ratings from faces predicted doctors’ health scores,
functional abilities, and fitness more accurately for older than younger targets (see Table 2
and Figure 2, panel a). Furthermore, the descriptive comparisons with chance revealed that
the accuracy with which health ratings predicted health indices for older faces was
significantly greater than chance for doctors’ health scores, t(63) = 5.38, p <.001, functional
abilities, t(31) = 13.21, p = .001, and fitness, t(31) = 3.50, p = .001. Accuracy also differed
from chance for younger faces’ functional abilities, t(31) = 2.63, p = .012 and fitness, t(31) =
3.69, p <.001, but not for doctors’ health scores, t(63) = 0.90, p = .37.

Competence ratings—Unlike health ratings, the accuracy of competence ratings was not
greater for older than younger faces. Rather, competence ratings predicted 1Q scores,
reasoning, and STM of younger targets more accurately than older ones (see Table 2 and
Figure 2, panel b). The descriptive comparisons to chance further revealed that the accuracy
with which competence ratings predicted cognitive indices for younger faces was greater
than chance for 1Q scores, t(63) = 3.25, p < .01, reasoning, t(31) = 8.32, p <.001, and STM,
t(31) = 5.96, p <.001. It was also greater than chance for vocabulary, t(31) = 8.70 and
processing speed, t(31) = 5.47, both ps < .001. In the case of older faces, the accuracy with
which competence ratings predicted cognitive indices was significantly greater than chance
for vocabulary, t(31) = 9.08, p < .001, and reasoning, t(31) = 4.63, p < .001. However

2To minimize Type | error, we submitted younger and older raters’ accuracy coefficients for the four MIDUS competence measures
and the two MIDUS health measures to multivariate analyses (MANOVAs). The MANOVAs revealed significant overall accuracy,
face age effects, and face age x attractiveness effects. They did not reveal significant effects of rater age, rater age x face age, or
attractiveness x rater age, and neither did the univariate ANOVAs on the IGS data. We therefore do not elaborate any of the latter
effects in the text.
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accuracy did not differ significantly from chance when predicting older targets’ processing
speed, t(31) = 1.91, p =.095, or STM, t(31) = 1.16, p = .25, and accuracy predicting their 1Q
scores was significantly worse than chance, indicating that older targets who looked more
competent actually had lower I1Qs, t(63) = -2.44, p = .02.

Effects of Face Attractiveness on Accuracy

Health ratings—As predicted, health ratings more accurately predicted doctors’ health
scores and fitness when faces were below than above the median in attractiveness (see Table
3). Furthermore, the accuracy coefficient for doctors’ health scores differed significantly
from zero for faces below the median in attractiveness, t(63) = 4.61, p < .001, but not above
the median, t(63) = .24, p = .81. Similarly, the accuracy coefficient for fitness differed
significantly from zero for faces below the median in attractiveness, t(31) = 3.93, p <.001,
but not above the median, t(31) = .67, p = .51. However, contrary to prediction, health
ratings more accurately predicted functional abilities when faces were above than below the
median in attractiveness, and the accuracy coefficient for functional abilities differed
significantly from zero for faces above the median, t(31) = 8.56, p <.001, but not below the
median, t(31) = 1.11, p = .27 (see Table 3).

Competence ratings—Competence ratings were more accurate for faces below than
above the median in attractiveness for three of the five competence indices. Specifically,
compared with ratings of faces above the median in attractiveness, competence ratings of
faces below the median more accurately predicted reasoning ability, processing speed, and
STM, with no significant effect for 1Q scores or vocabulary (see Table 3). In addition,
descriptive comparisons to chance revealed that when faces were below the median in
attractiveness, the accuracy coefficients were greater than chance for reasoning ability, t(15)
=3.79, p <.001, processing speed t(31) = 2.95, p <.01, and STM, t(15) = 2.72, p = .01, as
well as vocabulary, t(15) = 2.52, p = .02. When faces were above the median, accuracy was
greater than chance only for vocabulary, t(15) = 2.42, p = .02. Accuracy predicting 1Q scores
did not differ significantly from chance for faces below or above the median in
attractiveness, both ts < 1.

Moderation of Attractiveness Effects by Rater Age

As shown in Table 3, there were no significant attractiveness level by rater age effects on
accuracy, contrary to the prediction that greater accuracy for faces below than above the
median in attractiveness would be weaker for older than younger raters.

Moderation of Attractiveness Effects by Face Age

Health ratings—The prediction that greater accuracy for faces below than above the
median in attractiveness would be stronger for younger faces was supported for the fitness
scores, which revealed a significant attractiveness level by face age effect (see Table 3).
Planned comparisons revealed that the greater overall accuracy of health ratings when
predicting fitness for faces below than above the median in attractiveness was significant for
younger faces (Mpejow = -12, SE = .03; Mapove =—-07, SE =.03), p <.001, but not for older
faces (Mpgjow = -06 SE = .03, Mgpgve = .09 SE = .03), p = .44. The accuracy with which
health ratings predicted fitness was significantly greater than chance when younger faces
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were below the median in attractiveness, t(31) = 3.52, p < .01, and significantly worse than
chance when faces were above the median in attractiveness, t(31) = 2.61, p =.014,
indicating that for faces varying from average to high attractiveness, those that were judged
as healthier actually had lower fitness. For older faces, on the other hand, the accuracy with
which health ratings predicted fitness was significantly greater than chance when they were
above the median in attractiveness t(31) = 3.01, p < .01, but not when they were below the
median, t(31) = 1.91, p = .065 (Figure 3, panels a and b).

Competence ratings—The prediction that greater accuracy for faces below than above
the median in attractiveness would be stronger for younger than older faces was supported
by the reasoning and processing speed scores, which revealed significant attractiveness level
by face age effects (see Table 3). Planned comparisons revealed that the greater overall
accuracy of competence ratings when predicting reasoning for faces below than above the
median in attractiveness held true for younger faces, p <.001, but not older faces, p = .75, as
predicted. Similarly, the greater overall accuracy predicting processing speed for faces
below than above the median in attractiveness also held true for younger faces, p < .001, but
not older faces, p = .20.3 The moderation by face age was also shown in the descriptive
comparisons of accuracy coefficients to chance. Competence ratings predicted reasoning
with above chance accuracy only for younger faces below the median in attractiveness, t(31)
= 8.54, p <.001, with no difference from chance for older faces below the median, t(31) =-.
30, p =.77, younger faces above the median, t(31) = .26, p = .80, or older faces above the
median, t(31) = -.53, p = .60, as predicted. Competence ratings also predicted processing
speed with better than chance accuracy for younger faces below the median, t(31) = 6.73, p
<.001, with no difference from chance for older faces below the median t(31) = .11, p = .91.
In contrast, ratings predicted processing speed for older faces above the median with greater
than chance accuracy, t(31) = 2.15, p = .038, while predicting for younger faces above the
median with significantly less than chance accuracy t(31) = —2.62, p = .013, indicating that
among younger faces varying from average to high attractiveness, those that looked more
competent actually had slower processing speed (see Table 3 and Figure 3, panels ¢ and d).4

Lens Models

The aim of the lens models was to ascertain whether variations in the accuracy of
impressions could be explained by variations in the facial cues that are utilized when
judging health and competence and/or those that are valid indicators of these traits. We
therefore present lens models separately for older and younger faces but not for older and

3The tendency for accuracy when predicting processing speed from competence ratings to be greater for younger faces below than
above the median, with no such effect for older faces, was qualified by a triple order interaction between attractiveness level, face age,
and rater age, F(1, 30) = 5.58, p = .025. Both older and younger raters showed more accuracy for younger faces below than above the
median in attractiveness (Older raters: Mpelow = -20, SE =.03; Mgpove =11, SE = .05, p <.001; Younger raters: Mpe|ow = .12, SE
=.03, Mahove = —.07, SE = .05; t(15) = 3.50, p < .01. For older faces, on the other hand, older raters were more accurate when rating
faces above than below the median (Mpelow= —.07, SE =.05; Mapove = .06, SE = .05, t(15) = 1.79, p < .05), whereas younger raters
showed no difference in accuracy for older faces below versus above the median (Mpelow = -11, SE =.05; Mgpove = .10, SE = .05,
t(15) = .21, p = .83.

We also investigated whether the similarity of faces’ age to perceivers’ own age would influence the accuracy of impressions, since
previous research has revealed that older raters show better performance for older than younger faces in face recognition (Anastasi &
Rhodes, 2005; Fulton & Bartlett, 1991), age recognition (\VVoelkle, Ebner, Lindenberger, & Riediger, 2012), emotion recognition
(Malatesta, Izard, Culver, & Nicolich, 1987), and recognition of criminals in lineups (Wright & Stroud, 2002). There were no
significant rater age x face age effects for the accuracy of health or competence ratings.
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younger raters, because there was no variation in accuracy as a function of rater age. Cue
utilization coefficients were computed by correlating each participant’s ratings of the health
or competence of targets’ faces with mean ratings of the targets on each facial cue
(attractiveness, positive expression, old-looking), controlling face sex and actual face age to
parallel the accuracy analyses. We controlled these variables to insure that utilization
reflected sensitivity to the facial cues per se rather than sensitivity to differences in the facial
cues provided by men and women or older versus younger people within each age group.
The resulting cue utilization correlations for each rater were averaged, and the mean
coefficients for older and younger faces are shown in Figures 4 and 5. Cue validity
correlations were computed by correlating the mean ratings of each face on a particular cue
and the mean scores for each face on the health or competence criterion measures. These
correlations also controlled face sex and actual face age to ensure that cue validity reflected
validity of the facial cues per se rather than validity attributable to covariation of the cue
with face sex or actual age variations within each age group. It should be recalled that
controlling actual face age when assessing the cue validity and utilization of apparent age
reveals whether looking older than one’s age is associated with perceived health and
competence as well as actual health and cognitive scores. Finally, the ‘Accuracy’
coefficients shown in Figures 4 and 5 are identical to those presented for older and younger
faces in Table 2.

Attractiveness—Aittractiveness was not a valid cue to any of the health measures for
younger faces. However, it was significantly utilized in health ratings, which may have
hindered accuracy. In contrast to younger faces, greater attractiveness was a valid cue to the
functional abilities and fitness of older faces, and health ratings utilized this valid cue, which
may have contributed to their accuracy (see Figure 4). Whereas attractiveness was not a
valid cue when predicting the health of younger faces, it was a valid predictor of their
vocabulary, reasoning, and STM, and competence ratings were correlated with this cue,
which may have helped raters to achieve accuracy. In the case of older faces, attractiveness
was a valid predictor only of vocabulary. Again, competence ratings utilized this cue, which
may have contributed to accuracy (see Figure 5).

Positive expression—A more positive expression was a not a valid cue to any health
measures for younger or older faces, although health ratings utilized it, which may have
hindered accuracy (see Figure 3). In contrast to health outcomes, a more positive expression
was a valid cue to faster processing speed and better STM in younger faces, although the
former effect was only marginally significant. Competence ratings utilized this cue, which
may have contributed to their accuracy. In the case of older faces, a more positive
expression was a marginally significant valid cue only for reasoning. Competence ratings of
older faces utilized this cue, which may have contributed to accuracy (see Figure 5).

Older-looking—Looking older than one’s age was not a valid cue to any health measures
for younger faces, although it was utilized, which may have hindered accuracy. In contrast,
looking older was a valid cue to lower functional abilities and fitness of older faces, and
health ratings utilized this valid cue, which may have helped accuracy (see Figure 4).
Looking older also was a valid cue to the vocabulary, reasoning, and STM of younger faces
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in the Boston MIDUS sample. However, competence ratings of these faces did not utilize
apparent age, which may have depressed accuracy even though it was significant. In contrast
competence ratings of the younger faces in the IGS sample did utilize apparent age, with
older-looking people judged more competent, probably because faces in this group were
only 17-18 years old. This may have depressed accuracy in predicting 1Q scores, since
apparent age was not a valid cue to 1Q (see Figure 5). Looking older did not predict any
competence criterion scores for older faces, although this cue was consistently utilized,
which may have depressed accuracy.

Summary—Greater attractiveness and a younger-looking face each provided valid cues to
health measures for older faces. Health ratings were responsive to these cues, consistent with
their accuracy predicting these health outcomes. None of the cues we assessed provided
valid indicators of the actual health of younger faces, which is consistent with the failure of
health ratings to show accuracy for younger faces. Attractiveness and a more positive
expression were valid cues to cognitive abilities in both younger and older faces.
Attractiveness and a more positive expression were also correlated with competence ratings.
Utilization of one or more of these cues was associated with accuracy of several competence
ratings of younger faces, but only when predicting vocabulary of older faces. The failures of
competence ratings to achieve accuracy for older faces may have been attributable in part to
the utilization of an older-looking appearance even though that cue was not a valid predictor.

Discussion

Consistent with an ecological approach to perception (Gibson, 1979; McArthur & Baron,
1983; Zebrowitz, 2011), which holds that perceptions of adaptively relevant attributes will
be accurate, ratings of health and competence from facial photographs predicted multiple
indices of the targets’ actual health and competence with greater than chance accuracy
Although the accuracy effect sizes were modest, this may indeed be a situation in which
“small effects are impressive” given the limited amount of information still photographs
provided to perceivers (Prentice & Miller, 1992). Ratings by older and younger raters
predicted indices of actual health and competence with equal accuracy despite poorer
performance by older raters on many control measures, as shown in Table 1. On the other
hand, accuracy was moderated by face age. Whereas health ratings were more accurate for
older faces, as predicted, competence ratings tended to be more accurate for younger faces.
In addition, the accuracy of health and competence ratings was generally greater for faces
below than above the median in attractiveness, as predicted. However, the greater accuracy
for faces below than above the median was not weaker for older raters, contrary to previous
evidence that they are less sensitive to negatively valenced cues. Unlike rater age, face age
did moderate some of the effects of attractiveness level, as predicted, with greater accuracy
when rating younger faces below than above the median in attractiveness, but not older
faces.

The absence of any age-related decline in the ability to accurately discern the relative health
and competence of people based merely on their facial appearance indicates that the
adaptive value of knowing who might be unhealthy, disabled, or weak in cognitive
capacities is preserved in older adulthood. These results further indicate that the well-
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documented older adult positivity effect (Mather & Carstensen, 2005; Murphy & Isaacowitz,
2008; Reed, Chan, & Mikels, 2014), does not reduce the accuracy of first impressions of
health and competence. Indeed, health ratings by older raters were just as accurate as those
of younger raters in the present study even though previous research using the same faces
and raters found more positive health ratings by older than younger raters (Zebrowitz et al.,
2013).

Our finding of no age-related decline in the ability to detect the relative health and
competence of people based merely on their facial appearance contrasts with evidence that
older raters are less accurate than younger raters when judging people’s deceitfulness
(Stanley & Blanchard-Fields, 2008) or social gaffes (Halberstadt et al., 2011), effects
attributed to older adults’ lower likelihood of using negatively valenced emotion cues in
their judgments. On the other hand, the present findings are consistent with recent research
demonstrating that older and younger adults’ ratings of the aggressiveness of faces not only
predict the targets’ actual aggressive behavior with equal accuracy, but also make equal use
of facial resemblance to anger and low attractiveness (Boshyan et al., 2013). What may
account for variations in older raters’ accuracy across the studies are differences in the
nature of the tasks. Whereas the studies examining age differences in the detection of
deception and social gaffes likely engaged controlled processing of the social information,
as raters tried to make an accurate judgment, the studies asking raters to judge the
aggressiveness, health, or competence of the faces likely engaged automatic processing
which is implicated in younger adults’ trait impressions from faces (Bar, Neta, & Linz,
2006; Carré, McCormick, & Mondloch, 2009; Todorov, Pakrashi, & Oosterhof, 2009; Willis
& Todorov, 2006) and has been shown to be relatively preserved in aging (Mather &
Knight, 2006). Indeed, participants in the present study were instructed to just give their first
impression of the faces, and they were told there were no right or wrong answers.

Our prediction that there would be greater accuracy for older than younger faces was
supported in the case of health ratings, which predicted doctors’ health scores, functional
abilities, and fitness more accurately for older than younger faces. In contrast, competence
ratings predicted 1Q scores, reasoning, and STM more accurately for younger than older
faces. Although accuracy predicting vocabulary and processing speed didn’t vary
significantly with face age, the prediction of reasoning differed from chance only for
younger faces. The face age effects are particularly notable for doctors’ health and 1Q
scores, which were assessed for the same individuals at two different ages. While raters
could discern variations in the general intelligence of people when they were 17-18 years of
age, they could not do so when the same people were in their 50s and 60s, and they could
better discern variations in the same people’s health in older adulthood than at 17-18.°

Face age differences in the accuracy of health and competence ratings may reflect more
valid cues in faces of one age than the other, an increase in the use of valid cues, or both.
Both attractiveness and looking older for one’s age were utilized in health ratings of older
faces as well as younger ones. However, they provided valid cues to actual health only for

5Although we have reported the doctors’ health score results using all of the available data, the face age effect remains significant
when using data only from the 70 participants who had health data in both younger and older adulthood, F(1, 61) = 4.78, p = .033.
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older faces, consistent with previous evidence that older-looking older adults are actually
less healthy and die sooner than younger-looking individuals of the same age (Christensen et
al., 2009). The utilization of these cues when judging health of younger faces despite their
lack of validity is consistent with the conclusion that raters may be ‘blinded by beauty’ when
judging the health of younger faces (Kalick et al., 1998). Thus, the greater validity of the
cues that were utilized when judging the health of older faces may explain the greater
accuracy of these ratings. The fact that utilized cues were more valid predictors of older than
younger faces’ health and the corresponding greater accuracy of health ratings also may
reflect differences in the kind of health problems experienced by the two age groups. For
example, variations in chronic illness are likely to be more common among older targets,
and it may be that such variations are more evident in facial appearance than whatever
variations in health exist among younger targets.6

In the case of competence ratings, both attractiveness and a positive expression were utilized
when rating both older and younger faces, and these cues were often valid predictors of
cognitive indices for faces from both age groups, although some effects for positive
expression were only marginally significant. Moreover, whenever one of these cues was
valid, competence ratings accurately predicted a criterion measure of competence, whether
for older or younger faces. In addition, the finding that competence ratings were accurate
predictors of processing speed and short-term memory for younger, but not older, faces was
paralleled by validity of attractiveness and/or expression cues for younger, but not older
faces. Thus, lesser validity of attractiveness and positive expression when predicting these
cognitive abilities in older faces may have contributed to the absence of accuracy for
competence ratings. Another contribution to inaccuracy predicting these measures for older
faces may be the utilization of an invalid cue. Specifically, older-looking older faces were
given lower competence ratings even though looking older was not a valid cue to cognitive
scores. It is thus possible that the lower accuracy of competence ratings for older faces was
attributable in part to raters’ being misled by an older-looking appearance.

In evaluating the results shown in the Brunswikian lens models, it should be noted that
Brunswik argued that it is important to use an ecologically representative sample of stimuli
when assessing cue utilization, cue validity, and accuracy (Brunswik, 1955). Thus, it is
possible, for example, that a different sample of younger faces would show that
attractiveness is a valid cue to health, as it was to the health of older faces in our study or
that health can be as accurately discerned in younger faces as older ones or that competence
can be as accurately discerned in older faces as younger ones. The fact that attractiveness
was a valid cue when predicting health measures for older MIDUS faces, but not for older
IGS faces, is consistent with the suggestion that the sample can make a difference. However,
as described in the Method section, both the IGS and the MIDUS samples of faces are
arguably highly representative. Thus, the differential validity of cues cross the two samples
of older faces may reflect the younger mean age of older 1GS faces than older MIDUS faces,
the fact that the MIDUS faces were in color whereas IGS faces were in black and white, or

B\we thank an anonymous reviewer for making this suggestion.
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differences in the criterion measures. These possibilities should be explored in future
research.

The one exception to the tendency for competence ratings to be more accurate for younger
than older faces was vocabulary scores, where accuracy was equal and significant across
face age. It is noteworthy that this was also the only cognitive measure for which
attractiveness was a valid cue for older as well as younger faces. This result suggests that
attractiveness conveys ‘crystallized’ abilities in both older and younger faces, whereas only
in younger faces does it convey ‘fluid” abilities, as captured by reasoning and STM. This
result suggests an important qualification to the evolutionary psychology argument that
attractiveness advertises genetic quality (Rhodes, 2006). Whereas fluid abilities are arguably
an index of genetic quality, crystallized abilities are associated with lifelong learning (Horn
& Cattell, 1966, 1967). Thus, the finding that attractiveness predicted fluid abilities for
younger but not older faces suggests that attractiveness is more strongly associated with
genetic quality in younger adults, consistent with our suggestion that factors unrelated to
fitness may contribute more to low attractiveness in older faces, such as skin changes that
are not associated with pathology (Pariser, 1998). In addition, the fact that attractiveness
predicts crystallized abilities in both age groups is consistent with evidence that more
attractive people are advantaged in the educational system and have more enriching life
experiences (for reviews see Langlois et al., 2000; Zebrowitz & Montepare, 2013).

The finding that health and competence ratings were generally more accurate for younger
faces below than above the median in attractiveness, whereas this effect was less
consistently found for older faces also supports the argument that variations in attractiveness
are more linked to genetic fitness in younger than in older adults. More specifically, greater
accuracy for younger faces below the median supports the ‘bad genes’ hypothesis that,
compared with faces of average attractiveness, those low in attractiveness may signal
genetic anomalies associated with low fitness (Foroud et al., 2012; Cummings et al., 1982).
The failure to find comparable effects for older faces is consistent with the suggestion that
factors unrelated to fitness may contribute to low attractiveness in older faces more so than
in younger ones. An exception to the tendency for accuracy in judging younger faces to be
greater when faces were below than above the median in attractiveness was found when
predicting functional abilities from health ratings, in which case, accuracy was greater for
younger faces above than below the median just as it was for older faces. We do not have an
explanation for this unexpected finding.

In summary, face age, but not rater age, moderated the significant accuracy shown by health
and competence ratings. Variations in health were more accurately discerned in older than
younger faces, with the reverse true for variations in competence. The former effect
reflected the dearth of valid cues to variations in the health of younger targets, and the latter
effect seemed to reflect the use of the misleading cue of an older-looking face when rating
the competence of older faces. Although older targets who looked older for their age had
poorer health than their younger-looking peers, they were no less competent. Level of
attractiveness of the faces also moderated accuracy, with ratings of health and competence
generally showing greater accuracy for faces below than above the median in attractiveness.
As was true for overall accuracy, these effects were moderated by face age, but not rater age.
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Raters were generally more accurate in judging the health and competence of younger faces
below than above the median in attractiveness, whereas this pattern was not shown for older
faces. Whereas research investigating younger adult faces suggests that very low
attractiveness may be indicative of low fitness, our results suggest that factors unrelated to
fitness may contribute to low attractiveness in older faces. Overall, the findings show that
both younger and older adults are able to discern important information regarding health and
competence from a brief look at faces. The significant correspondence between ratings and
actual measures is both encouraging and enlightening. Yet, there also was a failure to
achieve accuracy when judging the health of younger people and the competence of older
people that could be linked to a dearth of relevant cues or utilization of irrelevant ones. The
implications of variations in the accuracy of these appearance-based judgments for
interactions in social, work, and professional settings should be explored in future studies.
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Figure 1.
The Lens Model. Adapted from Brunswik (p. 206) with permission of the publisher.

Copyright ©1955, American Psychological Association. Authorization for this adaptation
has been obtained both from the owner of the copyright in the original work and from the
owner of copyright in the translation or adaptation.
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Figure 2.
Panel a shows accuracy with which ratings of health predicted indices of actual health for

younger and older faces. Panel b show accuracy with which ratings of competence predicted
indices of actual competence for younger and older faces. Asterisks in bars show
significance of difference from chance accuracy; asterisks above bars show significance of
face age differences.

*p <.05. "p <.01. "p < .001.
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Panel a (younger faces) and panel b (older faces) show accuracy with which health ratings of
faces below and above the median in attractiveness predicted indices of actual health. Panel
¢ (younger faces) and panel d (older faces) show accuracy with which competence ratings of
faces below and above the median in attractiveness predicted indices of actual competence.
Asterisks in bars show significance of difference from chance accuracy; asterisks above bars
show significance of attractiveness level differences.

*p <.05."p <.01. "p < .001.
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Figure 4.
Cue utilization, cue validity, and accuracy in judging health from younger faces (models on

left) and older faces (models on right). Cues are coded so that higher values signify greater
attractiveness, more positive expression, and older-looking.
*p <.05. ”p <.01.
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(models on left) and older faces (models on right). Cues are coded so that higher values
signify greater attractiveness, more positive expression, and older-looking.
+p <.10. *p < .05. "p < .01.
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