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Abstract

The ability to situate individuals within social categories provides an important social
function, allowing people to navigate problems of survival and reproduction within highly
complex social structures. This categorization of people with apparently shared
characteristics is facilitated by various cues, one of the most important being facial
information. There has been a wealth of literature that reports on perceptions of
characteristics informed by faciometrics (or the measurement of facial features and
associated ratios), but little considers the impact of aging on these social heuristics. This
study therefore considers the impact of age and sex on the perception of four characteristics,
these being physical power, social power, intelligence, and warmth from a sample of 120
participants recruited online. Participants were asked to rate images for one of the four
characteristics in 20 men and 20 women representing each of three age groups - young
adults, adults in middle age and older adults. Analyses indicated that physical power is
perceived to diminish in men (but not women), social power is perceived to increase in
women (but not men), and intelligence is perceived to increase in both sexes, though whilst
men are perceived to be significantly more intelligent than women in middle age, in old age
women are perceived to be significantly more intelligent than men. Age was not shown to
impact perceptions of warmth. Perhaps surprisingly, whilst ‘macro factors’ (age and sex)
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supported this social decision making, faciometrics, almost comprehensively, did not. It is
suggested, then, that social heuristics rely on simple, quick and efficient stereotyped
decision making through broad brush categorizations e.g. young, middle aged or old, male or
female.
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1. Introduction

Humans are highly social animals, living in groups in order to solve problems of survival and
reproduction effectively [1]. The distinctive social skills needed to navigate the demands of such
group living, however, are multifaceted and any information available to support success in this
respect will be valuable. As such, the effective navigation of our social world requires our ability to
generalize from known ‘cases’ to similar, unknown ones [2]. Stereotypes, or the categorization of
people with apparently shared characteristics, facilitate such mental shortcuts, and, assuming
some accuracy, perceptions of another’s characteristics should allow us to respond appropriately
within the social context. Conversely, overgeneralizations resulting in errors would be deemed to
be less maladaptive than failure to respond to the apparent cues given [2].

In order to draw on stereotypical information it is, of course, necessary to situate the individual
within a social category [3]. One of the first sources of such information comes, on first meeting,
from an individual’s appearance and particularly their face. Perceived age, race, and gender
provide immediate information alongside other, perhaps less obvious information. Humans
frequently make judgments about personality, for example, from facial information alone, and
such judgements are almost instantaneous and resistant to change in the absence of further
information [4, 5].

So how accurate are perceptions based on facial appearance alone? There is some (though not
equivocal) evidence to support accuracy with regard to extraversion, agreeableness,
conscientiousness, emotional stability and openness [6-9], though women may be stronger in this
respect than men [10]. Other research, on the other hand, has found no relationship between self-
reported agreeableness and conscientiousness and ratings for these traits by others [11], whilst
3D facial models evidenced specific facial patterns in these two personality factors [12]. Further
research has indicated correlations between self-reported and other-rated warmth,
approachability and aggression in men, and self-reported and other-rated physical power and
assertiveness in women [13]. As Little and Perrett [7] point out, however, the veracity of a
stereotype is of no consequence when considering consistency in stereotypical attributions.

Independent of their veracity, then, facial characteristics are used to convey to the perceiver
information about that individual, and it is from this information that we start to make
stereotypical inferences about expected behaviours, beliefs and attitudes based upon the social
category into which they have been situated (e.g. old/ young, introvert/ extravert etc.). The facial
cues which allow categorization into one group may, however, be overgeneralised into other
groups (or individuals within those groups) in whom similar facial cues are seen. For example,
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adults respond positively to the cute features of infants (e.g. large eyes, large foreheads, small
noses and small chins), as evidenced through increased looking time [14], more focussed attention
[15], faster attentional biases [16] and cardiac acceleration and increased smiling when viewing
images of smiling infants. This effect is seen in both men and women [17], and is consistent, too,
with the infants of other species, with, for example, ‘cute’ (neotenous) puppies being more likely
to receive a toy and to be hypothetically adopted than their less cute counterpart [18].

Such positive attention demonstrates an evolved response to the need for parental care and
ensures the care and protection of altricial infants. Importantly, research also shows that adults
with the neotenous features of infants stimulate patterns of neural activation comparable to their
younger counterparts [19] and, independent of their attractiveness, are also rated to be more
childlike (more naive and submissive, less strong, dominant and competent) than their peers [20,
21]. Examples evidencing the real world impact of such attributional biases include the findings
that neotenous faces are more likely to receive help and cue social approach (as evidenced
through the returning, or otherwise, of ‘lost’, posted résumés) in both white and black females
and white (but not black) males [22], that others rate greater motivation to take care of them [23],
that the facial appearance of litigants’ and plaintiffs affects judicial decisions (such that baby-faced
defendants were more likely to win cases involving intentional actions and baby-faced plaintiffs
received larger monetary rewards; [24]), and that females are more likely to express positive
adoption attitudes towards baby faced infants [25].

So what facial cues are used to make predictions about perceived characteristics? We know
that baby-faced characteristics — large eyes, large forehead etc, lead to perceptions of, for
example, naivety and submissiveness. There is also a wide literature that evidences the use of
specific metrics in our understanding of a comprehensive range of personality and behavioural
traits. For example, there is a wealth of literature utilising the facial width to height ratio (fWHR),
or the ratio between bizygomatic width (or the width between zygions or cheekbones) and upper
face height (as measured from the upper lip midpoint to the nasion). Whilst meta-analysis
indicates that fWHR is not sexually dimorphic [26], there is consistent evidence linking fWHR with
actual aggression (see meta-analyis by Haselhuhn, Ormiston & Wong, [27]) and gender or
dominance related behavioural correlates. For example, higher fWHR has been associated with
higher scores of trait dominance and reactive aggression in both a behavioural task and in a
naturalistic setting (varsity and professional ice hockey [28]). Further, positive correlations have
been found between self-rated aggression and other-rated propensity for aggression in men
photographed displaying neutral facial expressions [29], actual and perceived physical
formidability [30], estimates of aggression from emotionally neutral faces [31], and prediction of
male offender aggression [32] (though perceived aggression in women through fWHR is weaker;
[33]). fWHR has also been linked to the explicit endorsement of racially prejudiced beliefs [34], the
likelihood of engaging in unethical behaviour [35] dehumanisation [36] and achievement drive in
US presidents [37].

Similar findings have also been reported in non-human species, with greater fWHR seen in
species of macaques characterised by a despotic female dominance style (e.g. Formosan rock
macaques, Macaca cyclopis, and Japanese macaques, (Macaca fuscata) in comparison to more
tolerant species (e.g. crested black macaques , Macaca nigra, and Tonkean macaques, Macaca
tonkeana [38]). Additionally, assertiveness (but not dominance) was associated with fWHR in
rhesus macaques (Macaca mulatta), but only in individuals younger than 8 years of age [39].

Page 3/22



OBM Geriatrics 2020; 4(2), doi:10.21926/obm.geriatr.2002124

Positive associations have also been found between fWHR and both alpha status and a
dimensional rating of assertive personality in brown capuchin monkeys (Sapajus apella) [40], and
assertiveness and agonistic dominance both predicted fWHR in bonobos (Pan paniscus; [41]).
However, virtually no association was found between fWHR and dominance (in addition to other
personality components) in captive chimpanzees (Pan troglodytes, P.t. verus, P.t. schweinfurthii
and P.t. troglodytes [42]).

As with primates, findings in humans, too, have not been unequivocally supported. Indeed, in a
large scale, real world study conducted by Kosinski [43], 55 self-reported behavioral tendencies
associated with anti-social behavior were measured and found to have little to no relationship
with fWHR, suggesting that the apparent consensus in previous findings (frequently reporting
marginal significance) may be explained both by degrees of freedom and by the general issues
surrounding publication bias and the tendency not to submit papers for review which fail to reject
the null hypothesis. Kosinski’s [43] findings have been further supported by [44], who similarly
used a large scale sample but extended the research to include both focal individuals (i.e. self-
report) and evaluators, all of whom reported to know the focal individuals well. Again, they found
no evidence for a relationship between fWHR and anti-social tendencies. Rather, they suggest that
an evolutionary mismatch may explain perceptions of anti-social behavior. In other words, in our
ancestral environment in which violence was prevalent, a broader fWHR may then have reliably
been linked to anti-social behaviors, whereas in the novel environment such behaviors may no
longer be accurately predicted, though the biased perception remains [45].

Faciometric studies have also employed other measures, however, most notably measures of
cheekbone prominence, the lower face to full face height ratio and the face width to lower face to
height ratio. These have been used to investigate a diversity of topics including, for example, facial
attractiveness per se, e.g. [46-52] and in environmental context, e.g. [53 ], health, weight, and
developmental change, e.g. [54-56], mate choices, e.g. [57], sexual orientation, e.g. [58-60], facial
masculinity/ femininity and testosterone levels, e.g. [61-66] and sexual dimorphism cross-
culturally and over the life span [67-69]. They have also been used, as with the fWHR research, to
measure personality traits in other species (e.g. capuchin monkeys, Sapajus apella [70].

So humans use facial information from which they make stereotypical attributions, and
faciometrics have been widely utilised to understand the particular facial features (or
configurations of them) associated with these attributions. However, our understanding of
stereotypical perceptions based upon such facial information has largely neglected to consider the
role of aging and its impact upon these perceptions. There is, regrettably, a dearth of literature in
this area. In one exception to this, in a paper specifically designed to consider the impact of aging
on faciometrics, evidence is provided to suggest that these information-giving metrics are not
static, but rather change over time [68]. Further, evidence shows that these metrics change
differentially with, for example, cheekbone prominence and the facial width to height ratio
changing relatively little as we age in comparison to the lower face to full face height ratio which
shows significantly greater instability. Indeed, the only known characteristic investigated over age
in relation to social perceptions is fWHR, which characteristic has been shown to depreciate over
age [3, 69] and which has been shown to differentially impact age-related perceptions of social
power, physical power and wisdom.

In order to address this important gap in the literature, the current study therefore proposes to
conduct a partial replication of the Hehman et al study [3] by investigating the perceptions of four
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social constructs (perceived physical power, perceived social power, perceived intelligence and
perceived warmth) in different age groups, i.e. in young adults, middle-aged adults, and an older
age group. We extend this work in terms of sex (the former study being conducted on just male
faces) and facial metrics employed (the former study focussing on fWHR, whilst the current study
extends that to consider other empirically salient faciometrics, those being cheekbone
prominence, the lower face to full face height ratio and the face width to lower face to height ratio
- see Figure 1 for diagrammatic information). By so doing we aim to provide further understanding
in the field of social perceptions, stereotyping and their association with aging.

2. Participants and Methods
2.1 Participants

A convenience sample of 120 participants completed the study, 94 females (M = 29.115, SD =
11.49) range = 50, 21 males (M = 27.05, SD = 11.25) range = 38, and two who did not provide sex
details.

Ethical approval of the project (working title), “Faciometrics and their mediation of age-related
social heuristics” was granted by Buckinghamshire New University’s Research Ethics Panel on May
24™, 2019.

2.2 Materials

Following previous research [68, 69] images were drawn from the MORPH longitudinal
database [71], of 13,000 individuals and 55,000 facial photographs. Other images were also
selected from the FACES database [72] containing 2,052 images of young, middle-aged and older
women and men and all images were collated. In total, the images represented 20 males and 20
females from each of the following age groups: twenties and thirties (representing the young adult
group); forties and fifties (representing the middle-aged group); and sixties and seventies
(representing the older age group). Selection criteria required that all faces were classified as
White European, and in accordance with established protocols, all were forward-facing, neutral in
expression, and none wore glasses. In addition, any images that precluded accurate facial
measurements (e.g. due to hairstyle or clothing) were also excluded. All images were rated on a
scale of 0 to 100 using a visual analogue scale, a high score indicating high levels of the relevant
variable. The task was self-paced, the images being presented to participants in a random order,
one at a time. Open-source software, ImagelJ (Version 6), was used to take facial measurements.

2.3 Facial Measures

In line with previous research (e.g. [67]), the four facial metrics investigated were facial width
to facial height ratio (fWHR or a/e), cheekbone prominence (ChP or a/b), lower face to full face
height ratio (LF/FFH or c¢/d) and face width to lower facial height ratio (fWLHR or a/c). See Figure 1.
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Figure 1 Points used in the calculation of facial metrics.
2.4 Design

As a partial replication of the Hehman et al study [3], this study employed a between-groups
design in which participants rated the images for either physical power, or social power, or
intelligence or warmth, with no further explanation or description, dependent upon the group into
which they had been allocated. The terms used were not elaborated with further descriptors in
order to allow The images rated represented multiple images including both men and women and
from each of the three age groups.

The factors were, therefore, the age of each image (young adult, middle-aged or older adult)
and sex (male or female). Initial 2 (sex) x 3 (age group) ANOVAs were conducted for each social
construct (perceived physical power, perceived social power, perceived intelligence and perceived
warmth). Subsequent multiple regression analyses were conducted, the outcome variable being
the mean score for each social construct, while the predictor variables were the four facial
measurements.

3. Results
3.1 Perceived Physical Power

Gender and age differences were initially investigated by way of a 2 x 3 between groups
analysis of variance (see Table 1). The first factor, Sex, had two levels (Male, Female) and the
second factor, Age Group had three levels (Young, Middle, Old). The dependant variable was the
score for perceived physical power. There was a statistically significant main effect for sex, F(1,
114) = 137.37, p<.001, partial n’=.55, with men (M = 54.96, SD = 13.47) being perceived as more
physically powerful than women (M = 38.17, SD = 7.33). There was also a statistically significant
main effect for age group, F(2, 114) = 23.67, p<.001, np2= .29, with additional post hoc analysis
using Bonferroni comparisons indicating that there were significant differences between all age
groups - p<.001 between the older age group (M = 40.12, SD = 10.68) and middle age group (M =
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47.49, SD = 13.24), and the older age group and younger age group (M =52.08, SD = 14.32); p =.03
between the younger age group and middle age group. Finally, there was a significant interaction
effect between the two factors, F(2, 114) = 32.00, p<.001, np2 =.36 (see Figure 2).

Mean score (Perceived physical power)

Table 1 Descriptive statistics for age group and sex for perceived physical power.

60.00

40.00

20.00

Age Group Gender M (SD) 95% ClI
Young Male 64.88 (7.95) [61.15, 68.60]
Female 39.29 (3.60) [37.61, 40.98]
Middle Male 59.59 (5.60) [56.97,62.21]
Female 35.39 (4.54) [33.27,37.52]
Older Male 40.41(10.97) [35.28, 45.55]
Female 39.82(11.00) [34.67, 44.97]
Total Male 54.96 (13.47)  [51.45, 58.44]
Total Female 38.17 (7.33) [36.27, 40.06]

20-30s

40-50s

AgeGroup

Error bars: 95% CI

60-70s

Sex

E Mmale
M Female

Figure 2 Interaction between sex and age group for mean perceived physical power scores.

Simple effects analyses showed that males were perceived to be significantly more powerful
than females in both the young and the middle age groups, t(26.48) = 13.10, p<.001 and t(38) =
15.02, p<.001 respectively, but not in the older age group p = NS. In addition, when looked at
separately, there was a significant difference between each of the age groups for men (young M =
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64.88, SD = 7.95; middle M =59.59, SD = 5.59; old M = 40.42, SD = 10.97), F(2, 57) = 46.26, p<.001,
N, =.62, but not for women.

Simple regression analyses were also conducted to assess the ability of the four faciometrics
measures (fWHR, ChP, LfhFfh and fWLHR) to predict perceived physical power for each age group
and gender. In the middle age group, three of the measures offered some predictive power in
relation to males and females overall. For fWHR the total variance explained by the model was
12.6%, F(1,38) = 5.48, p = .025, for ChP the total variance explained by the model was 11.6%,
F(1,38) = 4.97, p = .032, and for fWLHR the total variance explained by the model was 20.8%,
F(1,38) = 9.98, p = .003. In the younger age group fWLHR also offered some predictive power in
relation to males and females overall, the model accounting for 19.3% of the variance, F(1,38) =
9.10, p = .005. The only metric to predict physical power for individual sexes was LfhFfh in relation
to males in the middle age group, the model accounting for 22.3% of the variance, F(1,18) = 5.16,
p = .036.

3.2 Perceived Social Power

For this social construct there was a statistically significant main effect for age group, F(2, 114)
=11.28, p<«.001, np2= .17, with additional post hoc analysis using Bonferroni comparisons indicating
significant differences between the older age group (M = 36.74, SD = 9.58) and the younger age
group (M =31.02, SD = 8.22), p =.009, and the middle age group (M = 28.89, SD = 8.46), p<.001, but
not between the younger and middle age groups (see Table 2). The interaction was also
statistically significant, F(2, 114) = 6.04, p = .003, r]p2=.10, simple effects analyses showing that
while there was a non-significant trend for males to be perceived as more socially powerful than
females in the young and middle age groups, women (M = 40.52, SD = 10.52) were perceived to
be significantly more socially powerful than men (M = 32.96, SD = 6.90) in the older age group
t(38) =2.69, p = .01.

Table 2 Descriptive statistics for age group and sex for perceived social power.

Age Group Gender M (SD) 95% ClI

Young Male 32.56 (8.86) [28.81, 36.30]
Female 29.49 (7.44) [25.75, 33.24]

Middle Male 30.11(7.72) [26.37, 33.85]
Female 25.67 (8.77) [21.93, 29.42]

Older Male 32.96 (6.90) [29.22, 36.71]
Female 40.52 (10.52) [36.78, 44.27]

Total Male 31.88(17.84)  [29.71, 34.04]

Total Female

31.90 (10.89)

[29.74, 34.06]

Regression analyses were conducted to establish whether any of the four faciometrics
measures (fWHR, ChP, LfhFfh and fWLHR) were able to predict perceived social power, both in
relation to sex (Male, Female) and to age group (Young, Middle, Old). However, none of outcome
models were significant, indicating that faciometrics do not readily predict perceived social power
(Figure 3).
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Figure 3 Interaction between sex and age group for mean perceived social power scores.
3.3 Perceived Intelligence

As with social power, for this construct there were statistically significant effects for age group
and for the interaction between age group and sex (see Table 3). For the former, F(2, 114) = 15.73,
p<«.001, r]p2 = .22, additional post hoc analysis using Bonferroni comparisons again indicating
significant differences between the older age group (M = 50.43, SD = 8.87) and both the younger
(M =41.52, SD = 6.99) and the middle age groups (M = 42.73, SD = 8.20), p<.001, but not between
the younger and middle age groups. For the interaction effect, F(2, 114) = 6.91, p = .001, np2=.11,
simple effects analyses showing that while men (M = 46.03, SD = 7.34) were perceived to be
significantly more intelligent than women (M = 39.44, SD = 7.82) in the middle age group, t(38) =
2.75, p = .009, the reverse was true in the older age group, with women (M = 53.55, SD = 9.23)
being perceived as more intelligent than men (M =47.32, SD =7.37), t(38) = 2.34, p = .024.

In addition, when considered separately, there was a significant effect for men and women. For
men F(2, 57) = 3.40, p = .004, r],,2 =.11, the only significant difference occurring between the
younger (M = 41.36, SD = 7.38) and older (M = 47.32, SD = 7.37) age groups. For women F(2, 57) =
17.35, p < .001, r]p2= .38, the older age group (M = 53.55, SD = 9.32) was perceived as significantly
more intelligent than either the young (M = 41.36, SD = 7.38) or middle (M = 39.44, SD = 7.82) age
groups. As before, regression analyses were conducted to establish whether any of the four
faciometrics measures (fWHR, ChP, LfhFfh and fWLHR) were able to predict perceived intelligence.
This was consider in relation to both sex (Male, Female) and to age group (Young, Middle, Old).
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However, once again, none of outcome models were significant, indicating that faciometrics do
not readily predict perceived intelligence (Figure 4).

Table 3 Descriptive statistics for age group and sex for perceived intelligence.

60.00

50.00

40.00

30.00

20.00

Mean Score (Perceived intelligence)

10.00

Age Group Gender M (SD) 95% ClI

Young Male 41.68 (6.77) [38.26, 45.09]
Female 41.36(7.38) [37.94, 44.77]

Middle Male 46.03 (7.34) [42.61, 49.45]
Female 39.44 (7.82) [36.02, 42.85]

Older Male 47.32(7.37) [43.90, 50.74]
Female 53.55(9.32) [50.13, 56.96]

Total Male 45.01 (7.46) [43.04, 46.98]

Total Female

44.78 (10.24)

[42.81, 46.75]

20-30s

40-50s

AgeGroup

Error bars: 95% Cl

60-70s

Sex

E male
M Female

Figure 4 Interaction between sex and age group for mean perceived intelligence scores.

3.4 Perceived Warmth

For this construct no significant differences were found for age or sex, nor any interaction
effect between the two (see Table 4). Faciometrics, similarly, indicated no significant relationships
between them and perceptions of warmth.
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Table 4 Descriptive statistics for age group and sex for perceived warmth.

Age Group Gender M (SD) 95% ClI
Young Male 24.26(9.86) [20.97, 27.56]
Female 22.76(7.92) [19.46, 26.06]
Middle Male 19.99 (5.11) [16.70, 23.29]
Female 20.52 (4.70) [17.22, 23.82]
Older Male 21.76 (6.16) [18.46, 25.06]

Female 23.87(9.30) [20.57, 27.17]
Total Male 22.01(7.42) [20.10, 23.91]
Total Female 22.38 (7.55) [20.48, 24.79]

4, Discussion
4.1 Perceived Physical Power

As predicted, and consistent with prior findings [3], there was a significant effect for age in the
perception of physical power in men, such that perceived physical power was seen to decline over
the lifespan, with men in the older age group being perceived to be significantly less powerful than
young men or those in middle age. Interestingly, however, this same trajectory was not perceived
in the physical power of women, with no significant decline perceived over the lifespan. There
were also, as predicted, significant differences in the perception of physical power between male
and female faces, with male faces deemed to be more physically powerful than female faces in the
young and middle aged, though this difference was lost in old age. Thus, the physical power of
men and women, as a function of age, is perceived differently resulting in a significant interaction
effect. At a macro level, therefore, it seems that perceptions of physical power are partly based on
inter sex differences, whereas intra sex differences are only perceived in men. Why should this be?
The answer may be found in the evolution of dominance hierarchies. Men and women differ
dramatically in the ceiling for their reproductive effort. Whilst most fertile women will succeed in
producing offspring, there will be more competition between men due to the variability in their
reproductive success; dominant men will have greater access to reproductive women than
subordinate males [73], particularly in polygynous societies that legitimise such reproductive
strategies, [74, 75]. Thus there is a stronger sexual selection pressure on men than on women,
resulting in significant sexual dimorphism of physical size and hence power in men. Furthermore,
this should be most evident when competition for mates is at its greatest, i.e. in the young and
middle aged, but waning in older age as male fertility diminishes [76-78].

Whilst physical size and power is not the principal determinant for dominance and status, it
remains an important one [79-85]. Nevertheless, fighting for dominance (and resultantly access to
the best mates, territory, food etc.) may be an imprudent strategy, both for the loser (risking
injury or death), and for the victor (risking injury in addition to other precious resources).
Determining who the likely victor will be is, therefore, a key component in the success of a
dominance hierarchy, and therefore accurate perception of physical power should, indeed, be a
prime candidate for stereotypical assessment, and previous research supports that premise (i.e.
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that fWHR covaries with actual physical formidability, and that this cue is used to assess
formidability [30]).

Do faciometrics, then, provide the baseline information from which perceptions are derived?
The answer is equivocal. First, facial width to height was a significant predictor of physical power
across sexes (but not by sex) in the young and middle aged, but not a predictor of physical power
in the older age group, consistent with theoretical expectation and prior research [3]. However,
whilst cheekbone prominence and facial width to full facial height were, like fWHR, also able to
predict physical power across sexes in the middle aged but unable to do so in the older age groups,
here they were also unable to predict physical power in the younger age groups. This was true also
of lower face to full face height ratio, though here this was true only of the male images, with the
lower face to full face height ratio of female images not predicting physical power in any age
group.

That no faciometric predicted physical power in the older age group across sexes, nor generally
for women, is theoretically and empirically logical. That they were fairly consistently unable to do
so in the young, male age group runs counter to expectation and deserves more consideration. It
seems likely that the failure to predict physical power in the expected domains may be explained
by ‘macro-decision making’ and, potentially, by other salient cues to be considered further in the
General Discussion.

4.2 Perceived Social Power

When considering social power, there was a significant effect for age, though unlike [3], this
was evident for women but not men (the data showing no significant difference in perceived social
power across the age groups). Perhaps surprisingly, social power in women was seen to be
significantly greater in old age than the apparently less socially empowered younger age groups.
There was also an interesting interaction effect - whereas women were perceived to be lower in
social power than men in the young and middle aged groups (though not significantly so), their
power significantly exceeded that of men in the older age group. From an evolutionary
perspective this is, perhaps, unexpected. There is little literature that would predict that women
should enjoy greater social power in any age group — the converse being more likely as a corollary
of the greater power associated with men in dominance and status hierarchies as previously
discussed (and see Cummins [86] for an excellent review). It has already been acknowledged that
physical power is not the principal determinant for dominance and status, sexual selection
pressures offering greater motivation for pursuit of status in men than women. Indeed, for men
(but not women) there is a substantive positive correlation between social power and potential
fertility (as estimated by copulation frequency) which would translate into actual reproductive
success for men in the ancestral environment, but is negated, in the novel environment, by both
contraception and cultural norms surrounding monogamy [87].

Thus, evolutionary predictions should support significant sex differences in social power with
men enjoying greater social status, across age, than women. In support of this evolutionary
proposition feminist research reports that, “representations of older women in the media are
defined by the double marginalization of age and gender” [88], and this is a problem if, as they
suggest, the media has significant influence over the way people create stereotypes about others.
And yet, contrary to the frequently opposing positions of evolutionary and feminist psychologists,
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the current research suggests that women in older age are perceived to have significant social
power, indeed more so than men.

It may be that the holding of power in this context may best be understood through the
concept of social aging, or the age-related changes that take place in people’s relationships and
roles, whether that be familial, in their social network, in the workplace, places of worship or
other areas of social contact [89]. Of all dimensions of aging (chronological, biological or
psychological being other dimensions), social aging is that dimension most profoundly influenced
by social perceptions, or the stereotyped perceptions of what aging may mean in a society’s
culture. It is possible, then, that the changing roles of women as they age, as mentors, facilitators,
life gurus even, is being recognised and validated as part of their life story, and this positive social
aging is translated into perceived social power at just such a time as male social aging is reflecting
perhaps a loss of their traditional, work-place supported, power.

This would be supported by what is known as ‘the Grandmother hypothesis’ [90]. This suggests
that at the point at which the costs of reproduction become too great, the energy expended on
reproduction would be better invested in one’s offspring’s children, ensuring both their genetic
interests as well as enhancing the social networks that may support them in terms of other
resources. e.g. food, shelter etc. [91, 92]. This hypothesis is supported both theoretically through
Kin Selection Theory [93, 94] and Parental Investment Theory [95] and empirically. For example,
there is a considerable wealth of literature that supports the importance of allomaternal care
when the mother is required to expend energy in areas other than direct care of the infant, e.g.
with the Aka pygmies of Central Africa [96], and in helping with foraging in young children, both
supporting learning and sustenance at the same time, e.g. in the Hadza of Tanzania [97]. Such
evidence is not restricted to traditional hunter gatherer societies. A large study of altruistic
behaviors of pre- and post-menopausal women, both American (7,161) and Australian (25,066),
established that post-menopausal women devoted more time offering alloparental support, and
this was not simply an artifact of greater altruistic behavior, time spent volunteering being less
strongly related to menopause status [98]. It is also possible that the participants who rated the
images in this study may have played a part in the recognition and validation of the role of elderly
women in society. Of all participants, 94 were women with a mean age of 29.11. Additionally the
mean age for the male participants was 27.5. As such, the increased demands of young
parenthood would highlight the salience of alloparenting support, especially for that sex which
customarily bears the mental and probable physical load of parenting and work place
responsibilities.

Are faciometrics used by observers, then, in the perception of social power? Research shows,
after all, that actual achievement drive, for example in US presidents, can be predicted by fWHR
[37]. Nevertheless, unlike the equivocal findings of the use of faciometrics in the perception of
physical power, the use of faciometrics in perceptions of social power is clear — faciometrics do
not play a role in the perception of this trait. Nether in males nor females, across any age group,
did any of the four faciometrics predict social power. Again, the inability to predict social power in
the expected domains may be better explained by the ‘macro-decision making’ to be discussed.
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4.3 Perceived Intelligence

As with social power, analysis of the data showed a significant effect for age, with older men
and women being perceived to be more intelligent than their younger counterparts. This runs
slightly counter to Hehman et al’s findings [3] in which no significant effect for age was seen. The
current study shows older men to be perceived to be significantly more intelligent than young, but
not middle aged men, with an increasing trajectory of perceived intelligence over the lifespan. For
women, older women were perceived to be both significantly more intelligent than young and
middle aged women. There was also, again, an interesting interaction effect mirroring that of
social power. Whereas women were perceived to be significantly lower in intelligence than men in
middle age, their perceived intelligence significantly exceeded that of men in the older age group.

The clear mirroring of results between social power and intelligence warrants the tentative
conclusion that perceived intelligence is reflective of the changes associated with social aging as
previously discussed. Whereas the social status and perceived power of women increases as they
move into old age, the reverse is true of men as they leave behind their work place roles for new
roles reflecting lower status within the society’s culture. Thus it seems that perceived intelligence
is inherently linked to social power, or the holding of power within the relevant societal culture —
as social power increases, so, too, does perceived intelligence.

Despite, however, the clear impact of age on perceived intelligence, faciometrics were not able
to predict this trait. Neither in males nor females, nor across any age group, did any of the four
faciometrics predict perceived intelligence. Explanations must be found elsewhere.

4.4 Perceived Warmth

Unlike physical power, social power and intelligence, neither age nor gender predicted
perceived warmth. Similarly, no faciometric measure was able to predict perceived warmth, again
either by sex, or by age group. Although consistent with Hehman’s findings for men, it was
nevertheless a surprise, the clear evolutionary prediction, based on Sexual Selection Theory, being
that women would be expected to show greater warmth than men [28, 99] and that older men
would be expected to be warmer than younger men [73]. Additionally, research supports the
existence of this group stereotyping [100-102].

A probable explanation may lie in the stimuli used. Whilst extensively used in faciometric
research, 2D images may enable perceptions of personality traits to be assessed more easily in
some traits than others. This is supported by research showing that artificial neural networks are
able to predict self-reported Big Five personality scores considerably more easily in
conscientiousness than other traits [103]. It is likely that warmth may not be as easily assessed in
the absence of other cues, for example, smiles, as other traits, a factor noted in common language
when referring to ‘mug-shots’ or ‘the passport-effect’ — the recognition being that full frontal,
neutral faces appear more severe than in ‘real-life’. Though little tested, research suggests that
dynamic cues do, indeed, facilitate social judgments. For example, fMRI studies show increased
activity in the superior temporal sulcus when responding to horizontal eye movement and the
opening and closing of the mouth — in other words, this specialised brain area is activated by facial
movement quite probably underlying the interpretation of emotional expression and
interpersonal communication [104]. In support, the attractiveness of an individual talking about
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enjoyable events when assessed by films has been shown to be significantly greater than their
assessed attractiveness in still photos, with or without a smile [105].

The same may well be true of perceived warmth — commonly indicated cross culturally through
a smile [106]. Thus age and gender differences in perceived warmth may exist but other dynamic
stimuli may simply be better placed to uncover these differences than static 2D facial cues.

5. General Discussion

As discussed in the previous sections, our analyses indicate, across perceived physical power,
social power, and intelligence, but not warmth, a significant effect for age in addition to some
significant interaction effects with sex. Specifically, physical power is perceived to diminish in men
(but not women), social power is perceived to increase in women (but not men), and intelligence
is perceived to increase in both sexes, though men are perceived to be significantly more
intelligent than women in middle age whereas that position is reversed in old age, women being
perceived to be significantly more intelligent than men. Age was not shown to impact on
perceptions of warmth (though note our comment on use of the stimuli employed in this study).

Prior research, as we have seen, supports the use of faciometrics in perceptions of a wide
variety of traits, though there has been a dearth of literature investigating the use of faciometrics
in other than student-aged populations. The current study using three age groups and four
established faciometrics (fWHR, lower face to full face height, cheekbone prominence and facial
width to full face height) has found, contrary to expectations, that faciometrics, almost
comprehensively, do not predict the psycho-social traits of social power, warmth and intelligence,
the only predictive power appreciable being in terms of perceived physical power as discussed.
These findings were unexpected. Previous faciometric studies using student samples have found
significant predictive power in perceptions of personality traits as earlier discussed. Further
research across more diverse age groups and looking at the social heuristics in other areas is
therefore needed.

In the meantime, however, an initial suggestion for these findings postulates the preferred use
of macro-decision making information as the first port of call for stereotypical inferences about
expected traits. Humans are skilled at facial processing, indeed the fusiform gyrus is a specialised
brain area for the recognition and processing of facial information [107-110], and judgments made
about personality, traits etc. tend to be almost instantaneous [4, 5] — both of these facilitate
appropriate behavioural and emotional responses within the social context. Aging-associated
perceptions appear to be based on criteria which facilitate this simple, quick and efficient decision
making (young, middle aged or old, male or female), and are informed by socio-cultural
expectation. In other words, these straightforward but effective categorizations support mental
short cuts and are crucial for appropriate social interaction. That faciometrics inform macro-
decision making is clear, however this study suggests that the underlying faciometrics,
independent of the categorization they allow, do not provide sufficient information, at least as
static, 2D information, to predict specific traits. Rather it is the use of these faciometrics, alongside
other potentially salient information (e.g. skin colour and tone, facial adiposity, musculature, and
so on) that allows us to categorize targets into recognized groups, from which ascriptions of trait
are then made supported by socio-cultural stereotyping.
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Further research is needed, however, in those facial and body cues which may have evolved to
provide salient information relevant to group living, and specifically research is needed into how
these may be dynamically affected as we age. For example, further research would be welcomed
in alternative measures of dominance and hierarchy, aggression and appeasement and so on,
preferably employing the use of dynamic stimuli for the greatest ecological validity as earlier
discussed. Additionally, the urgent need to address research on aging across ethnicities cannot be
over stated, with a notable dearth of research in this area (though see [68] on the differing
faciometric trajectories over time in black racial groups). It is hoped that such research may help
to build a cross cultural understanding of aging-related social heuristics and the factors associated
with them.
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