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We spontaneously attribute to strangers a wide variety of

character traits based on their facial appearance. While these

first impressions have little or no basis in reality, they exert a

strong influence over our behaviour. Cognitive scientists have

revealed a great deal about first impressions from faces

including their factor structure, the cues on which they are

based, the neurocognitive mechanisms responsible, and their

developmental trajectory. In this field, authors frequently strive

to remove as much ethnic variability from stimulus sets as

possible. Typically, this convention means that participants are

asked to judge the likely traits of White faces only. In the

present article, we consider four possible reasons for the lack of

facial diversity in this literature and find that it is unjustified.

Next, we illustrate how the focus on White faces has

undermined scientific efforts to understand first impressions

from faces and argue that it reinforces socially regressive ideas

about ‘race’ and status. We go on to articulate our concern that

opportunities may be lost to leverage the knowledge derived

from the study of first impressions against the dire consequences

of prejudice and discrimination. Finally, we highlight some

promising developments in the field.

1. Introduction
When we first encounter a stranger, we spontaneously attribute to

them a wide variety of character traits (e.g. intelligence,

trustworthiness, dominance) based on their facial appearance [1–3].

While these first impressions often have little or no basis in reality,

they exert a strong influence over our behaviour [4]. In economic

games, adults invest more resources in individuals who appear

trustworthy than in individuals who appear untrustworthy [5]. First

impressions may also affect legal judgements, criminal sentencing

[6–8] and even the outcome of elections [9–11]. Repeated instances

of so-called ‘faceism’ may resemble systematic prejudice against

individuals with untrustworthy facial appearance [2,9,12].

© 2021 The Authors. Published by the Royal Society under the terms of the Creative

Commons Attribution License http://creativecommons.org/licenses/by/4.0/, which permits

unrestricted use, provided the original author and source are credited.
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Cognitive scientists have revealed a great deal about these first impressions, including the factor

structure of trait judgements and the cues on which they are based [13–15]. Participants generate

consistent impressions of faces even when exposed to them for less than 100 ms [16,17]. The trait

judgements made by children resemble those of adults by the age of five, if not earlier [18–20]. In

terms of neural substrate, findings from neuroimaging suggest the amygdala plays an important role,

particularly in inferences of trustworthiness [21–24].

Researchers typically present a facial image and ask participants to judge the likely traits of the

person depicted. In some studies, the images depict synthetic faces generated by a computer model

[5,13,25–27] (figure 1a). In other studies, photographs of real human faces are used. Some authors

prefer to use tightly controlled stimuli, where the people depicted are photographed under consistent

lighting conditions, while exhibiting similar facial expressions [15,17,29] (figure 1b). Other authors

prefer to use naturalistic ‘ambient’ images that vary widely in pose, expression and lighting

conditions [14,30–34] (figure 1c).

In this field, authors typically use stimulus sets that comprise only White faces, often with little or no

explanation (e.g. [2,5,12,14–17,19–23,25–27,29,31–42]). This is by no means a historical problem; for

example, a number of studies published within the last few years maintain this convention (e.g.

[12,19,23,27,31,32,34–36,41,42]). In the present article, we consider four possible reasons for the lack of

facial diversity in this literature and find it unjustified. We go on to argue that the lack of facial

diversity has undermined scientific efforts to understand first impressions from faces and potentially

reinforces socially regressive ideas about ‘race’ and status. Following this, we consider whether

opportunities are being lost to use knowledge derived from studies of first impressions to mitigate

prejudice and discrimination. Finally, we highlight some promising developments in the field.

2. Two parallel literatures
The literature on first impressions of faces has sought to understand the trait inferences made about

individuals. For example, why two White people with similar facial appearance are judged differently

because one has narrower eyes than the other [2,3,43]. This literature has strong roots in vision

(a) (b)

(c)

Figure 1. The kinds of stimuli used in the first impressions literature. (a) Examples of the synthetic facial stimuli generated by the

computer model described by Oosterhof & Todorov [13]. (b) Examples of adult face stimuli taken from the set of Karolinska Directed

Emotional Faces [28] (https://www.kdef.se/). (c) Examples of naturalistic ‘ambient’ images supplied by the authors with the

permission of the individuals depicted.
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science, cognitive psychology and cognitive neuroscience. A second closely related field, one with strong

roots in social psychology, has sought to understand inter-group biases [44–47].

Importantly, the literature on inter-group bias includes overwhelming evidence that perceived ethnic

groupings are associated with particular stereotypes [46–48]. For example, White American participants

often associate Black Americans with negative character traits including stupidity, laziness and

aggression [47,49]. Similarly, White American participants may assume that individuals of East Asian

appearance are intelligent and hardworking, while people with Jewish appearance are cold and

calculating [47,48]. The influence of these stereotypes is devastating, contributing to systematic

discrimination against particular groups [46,50]. There is considerable evidence that racial stereotypes

have a cultural origin [49,51–53].

As described above, the literature on first impressions from faces has focused overwhelmingly on the

trait inferences made about White faces. However, where authors have employed faces of colour, results

suggest that cues to perceived ethnicity exert a strong influence on trait judgements [54–58]. For example,

Stanley et al. [54] found that individuals who exhibited a pro-White implicit bias were likely to judge

White faces as more trustworthy than Black faces. Similarly, Zebrowitz et al. [55] found that White

American participants judged Black faces to be more dominant than White or Korean faces, while

Black American and Korean participants judged Black faces to be less dominant than White or

Korean faces.

We believe that a comprehensive account of first impressions from faces needs to integrate these

findings about racial stereotypes. It must explain not only why White people with narrow eyes are

judged to be untrustworthy but also why Black people are often judged to be untrustworthy and

aggressive. All too frequently, however, authors seek to make their stimulus sets as ethnically

homogeneous as possible and dismiss the effects of racist stereotypes as a source of noise [14,31,33,34]

or a potential confound—a qualitatively different phenomenon the influence of which needs to be

controlled for [2,15,16,38,40].

3. Why is there a lack of facial diversity in the first impressions literature?
It is not always clear why faces of colour are excluded from stimulus sets. Many studies in this field use

only White faces without any justification [5,15,17,19–23,25,32,35–37,41]. Indeed, we have been guilty of

this in our own research [19,37,42]. Below, we consider four possible reasons why authors may have used

ethnically homogeneous stimuli.

3.1. Does the use of diverse faces introduce a confound?

One potential justification for using ethnically homogeneous stimuli is that the inference of traits

from cues to ethnicity (e.g. skin colour) and from other facial features (e.g. square jaw, narrow eyes)

are qualitatively different phenomena [2,15,16,38,40]. Some authors have alluded to this possibility

without further elaboration [15,38,40]. In a notable exception, however, Todorov et al. [2] argued

that faceism has a perceptual basis insofar as there is a tight coupling between variation in the

appearance cues presented and the different traits inferred by participants. By contrast, inter-group

effects are deemed to have a non-perceptual basis. It is argued that the indiscriminate application

of group stereotypes produces a relatively weak relationship between facial appearance and the

traits inferred.

This rationale does not withstand scrutiny. First, it is not the case that participants indiscriminately

apply the same trait profile to all individuals from a particular group. For example, among people who

identify as Black, individuals with darker skin experience greater discrimination in many contexts

[59–61]. People with a more stereotypically Black appearance receive harsher sentencing decisions [61].

Similarly, subtle differences in feature shape influence the affective reactions of White participants to

Black faces [62]. These findings reveal sensitivity to the particular facial appearance of individuals of

other perceived ethnicities.

Second, the inference of traits from cues to ethnicity seems closely comparable to the inference of

traits from sexually dimorphic cues, thought to be a key perceptual determinant of facial trait

evaluation [2]. In both cases, facial cues can be used to categorize the person depicted (e.g. as Black or

White or as male or female) and particular attributions may arise from the activation of group

stereotypes. For example, Black individuals may be judged to be aggressive and females may be

judged to be caring and submissive [47,48]. Like facial cues to ethnicity, facial cues to sex include skin
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tone and feature shape. Why then treat sexually dimorphic cues as a key perceptual determinant of facial

trait evaluation, but cues to ethnicity as a confound?

This example reveals that the focus on White faces does not remove the influence of stereotypes.

Indeed, a White face might activate a host of group stereotypes. For example, when a White face with

stereotypically Jewish appearance is presented, some participants are likely to attribute traits

consistent with an anti-Semitic group stereotype [47,48]. Similarly, male faces with effeminate features

may engage homophobic stereotypes and be judged extroverted or submissive. We also note that

certain types of character (e.g. heroes and villains, jocks and geeks) are also prone to stereotypical

depiction in film, TV, comics and storybooks. The activation of these character stereotypes may afford

a range of attributions about courage, trustworthiness, and academic and sporting ability. Far from

being a confound arising from a different phenomenon, group and character stereotypes are likely to

be fundamental components of first impressions from faces. These effects, together with those effects

driven by the (mis)perception of facial emotion [63,64], likely account for the majority of consensus

impressions.

3.2. Do participants lack the perceptual expertise necessary to evaluate diverse faces?

A second potential justification for using ethnically homogeneous stimuli is that it mitigates the influence

of the so-called ‘other-race’ effect [14,27,31,33,34]. The other-race effect refers to a phenomenon whereby

some individuals are better at distinguishing and identifying individuals from their own ethnicity [65–

68]. In the light of the other-race effect, it is possible that participants lack the necessary perceptual

expertise to produce meaningful ratings of diverse faces; thus, White individuals should only be

asked for their first impressions of White faces. Once again, the rationale behind this justification does

not withstand scrutiny.

Where this rationale is cited, authors do not explain why subtle differences in face perception

ability should substantially distort the resulting patterns of first impressions. The inference of traits

from appearance appears to depend on a relatively crude facial analysis. Individuals with severe

socially debilitating face recognition problems—those with developmental prosopagnosia [69,70]—

make broadly typical judgements of facial traits [71]. This condition impairs the perceptual

encoding of face shape [72], disrupts the interpretation of facial emotion [73] and is associated

with imprecise classification of facial sex [74]. Compared to the severe face recognition problems

seen in developmental prosopagnosia, deficits associated with the other-race effect are relatively

mild [75].

Moreover, not everyone shows other-race effects. People are thought to develop expertise for the

types of faces to which they are exposed [65,68,76]. For example, adults of Korean origin adopted by

White families living in France showed better recognition of White faces than of Asian faces [76].

Where first impressions research is conducted in diverse urban centres, it seems unjustified to assume

that local participants lack perceptual expertise for diverse faces. Individuals growing up in London,

Paris or New York will frequently have to identify individuals (e.g. teachers, classmates, co-workers)

from a range of ethnic backgrounds. It is this ‘individuation experience’ that is thought to be crucial

for the development of perceptual expertise for faces [77,78]. Note, it is easy enough to identify (and

exclude) participants who are unable to provide reliable first impressions; for example, faces can be

rated twice and the consistency of participants’ ratings examined.

As we explain above, authors frequently (typically) offer no explanation for the lack of facial

diversity in stimulus sets. However, certain aspects of this literature suggest that concerns about

raters’ face perception ability are not widespread among researchers or, at least, manifest

inconsistently. In some first impressions studies, people of colour are unable to participate as raters

[15,27,34,38]. In other studies, people of colour are able to participate as raters [19,29,32,41]. More

typically, however, authors provide little or no description of raters’ background or ethnicity

[5,13,16,17,20–22,31,33,35,36,39]. This suggests that the other-race effect is not a major concern for

many authors and reviewers.

Similarly, little or no attempt has been made to control for the other-age effect, a bias similar to the

other-race effect whereby participants show superior individuation of own-age faces [79]. In several

studies, participants in their late teens have been asked to evaluate ambient images of people 50 or 60

years older [14,31,38]. Authors appear to accept that these participants possess sufficient perceptual

expertise to judge the character traits of older faces without question.

Finally, much research in this area incorporates unrealistic synthetic White faces that caricature cues to

particular traits [13]. It is unclear to what extent perceptual expertise developed with real faces aids the
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individuation of such unusual stimuli [80]. Given that synthetic faces with which participants have little

or no perceptual experience can be valuable stimuli, then why not faces of colour?

3.3. Might evaluations based on ethnicity overshadow other types of inference?

It is possible that some researchers view first impressions from cues to ethnicity and first impressions

from other types of structural face cue as qualitatively similar, but fear that the former may

overshadow the latter. When diverse faces are presented interleaved, differences in face ethnicity are

potentially rendered highly salient [54,81,82]. Moreover, cues to ethnicity likely exert a strong

influence over the attribution of particular traits (e.g. intelligence [47]). Consequently, more subtle

effects might be harder to detect (e.g. the influence of eyelid openness and mouth curvature on

attributions of intelligence [15]). Participants may attend less to subtle facial differences and/or weight

this variation less when making trait evaluations.

When addressing certain questions, we can understand concerns about overshadowing (e.g. when

seeking to reveal the influence of a subtle facial cue on a particular trait evaluation). In many cases,

however, concerns about overshadowing seem unjustified. Perceived ethnicity remains one of the most

influential cues for social evaluations outside the laboratory [83–85]. If one accepts that trait inferences

based on cues to ethnicity are qualitatively similar to other types of first impression, then it follows

that cues to ethnicity are a major component of the phenomenon researchers are trying to understand.

It, therefore, seems essential to incorporate diverse faces in any study seeking to reveal the

neurocognitive mechanisms that mediate trait evaluations [17,21,22], in data-driven attempts to

determine which cues determine first impressions [13,14] and in studies designed to assess the

validity and consequences of first impressions [4,5,86,87].

Moreover, we see no reason why concerns about overshadowing should mean faces of colour are

entirely omitted from studies of first impressions. For example, the use of all-Black or all-Asian faces

would control equally well for differences in ethnicity. Alternatively, authors could examine the effect

of a particular cue (e.g. mouth curvature) using blocked or between-subjects designs, in which

participants encounter different facial ethnicities (e.g. White, Black, Asian) in different blocks or

different conditions. This approach would allow researchers to determine whether the influence of a

particular cue varies as a function of face ethnicity. Note, the use of blocked or between-subjects

designs also addresses any potential concern about the influence of low-level image variation (e.g.

luminance differences) that may arise when diverse faces are interleaved within trial blocks.

It may well be the case that increasing the diversity present within stimulus sets changes the way

people make trait evaluations (e.g. some features may be rendered more salient, while other features

may appear less salient). Importantly, however, this approximates more closely the situation that

participants encounter outside the laboratory. Western societies are increasingly diverse. The faces we

encounter on the train to work or in our local coffee shop are diverse, and our spontaneous trait

judgements are made in these diverse contexts. If the influence of a particular cue is not seen when

diverse faces are interleaved, this raises the question: how much influence does that cue have outside

the laboratory?

Once again, we note that authors typically offer little or no justification for their use of ethnically

homogeneous White face stimuli. It is, therefore, hard to gauge whether concerns about

overshadowing by cues to ethnicity are widespread. However, there is reason to believe that many

authors are unconcerned about overshadowing effects per se. In just the same way that interleaving

ethnically diverse faces may render cues to ethnicity salient, interleaving male and female faces may

also render sexually dimorphic cues salient. Like racial stereotypes, gender stereotypes are also

strongly associated with expectations about intelligence, competence, trustworthiness and dominance

[47,48]. Thus, both sexually dimorphic cues and cues to ethnicity might be expected to overshadow

more subtle face-trait mappings. Nevertheless, the practice of interleaving male and female faces is

commonplace in the first impressions literature (e.g. [13–15,17,36]). Similarly, studies that employ

ambient images interleave target faces that vary widely in age and emotional expressions [14,30–34].

Again, there seems little concern that this variability might overshadow trait inferences based on more

subtle cues.

3.4. Are there logistical impediments that prevent the use of diverse stimuli?

Historically, some authors may have used White facial stimuli out of convenience. Developing a bespoke

set of stimulus images, and obtaining the necessary usage rights and pre-ratings, is not a trivial
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undertaking. Consequently, many authors use stimuli from pre-existing collections of face images that are

freely available for academic use. Several older collections comprise mostly or exclusively White faces,

including The Radboud Faces Database [88], The Karolinska directed emotional faces [28], The Glasgow

Unfamiliar Face Database [89] and The Dartmouth Database of Children’s Faces [90]. Quick and easy

access to these resources may have encouraged the use of all-White faces in first impressions research.

More recently, diverse collections of facial stimuli have been made available to researchers. These new

image sets include the Bogazici Face Database [91], the Chicago Face Database [92], the RADIATE

Stimulus Set [93], the American Multiracial Faces Database [94] and the MR2 Face Database [95].

Access to these resources means that there are no longer logistical impediments preventing the use of

diverse face stimuli in first impressions research.

We note, the lack of diverse image sets—historically—does not explain the use of all-White sets of

computer-generated faces [5,13,25,26,35]. FaceGen Modeller (Singular Inversions Inc.), the programme

most often used to generate stimulus faces (figure 1a), permits the generation of Black and Asian faces

without any additional difficulties (e.g. [96]). Nor does it explain the use of all-White sets of ambient

images [14,33,34,38]. These image sets are not sourced from publicly available databases; rather, they

are obtained by the authors from various websites identified via internet searches.

4. Consequences of excluding faces of colour

4.1. Scientific consequences

Thus far, we have argued that the use of ethnically homogeneous stimuli in first impressions research is

unjustified. Next, we argue that the failure to include faces of colour in stimulus sets has had detrimental

consequences for scientific enquiry into first impressions. We illustrate these deleterious effects with

reference to three questions that have been integral to the study of first impressions. We offer these as

illustrative examples rather than as an exhaustive account of the deleterious consequences of focusing

primarily on White faces.

4.1.1. How accurate are first impressions?

There is much interest in the veracity of first impressions from faces [4,87,97]. Some researchers maintain

that first impressions contain at least a ‘kernel of truth’ [86,87]. Consistent with this claim, previous

research has shown that White individuals who appear trustworthy to raters are, in fact, more

generous in a range of behavioural tasks than are White individuals who appear untrustworthy [86].

This claim has proved controversial, however. Other researchers maintain that the majority of first

impressions are inaccurate [4,97]. Incorporating more diverse faces into stimulus sets would reveal the

extent of inaccuracy in first impressions. There is abundant evidence that negative racial stereotypes

are systematically inaccurate [98,99].

4.1.2. How much consensus is there in first impressions?

There is also much interest in the degree of consensus shown between participants in their trait

judgements. Previous research suggests that there are high levels of inter-rater agreement in who

appears trustworthy and untrustworthy [2,13,17]. However, the lack of diversity in stimulus sets,

combined with majority White participant samples, likely artificially inflates levels of inter-rater

agreement [100]. Attitudes towards perceived racial groups [45,101] and ethnic facial stereotypes

[102,103] vary widely within and across cultures (see also [54,55,58]). Greater diversity is, therefore,

likely to reveal more heterogenous first impressions than is currently appreciated in the literature.

4.1.3. Where do first impressions of faces come from?

In recent years, we have argued that first impressions are the products of culturally acquired mappings

between visual representations of different face shapes and representations of the various trait profiles

that other people may possess [19,42,43,100,104,105] (figure 2). According to this account, trait

inferences from cues to ethnicity are closely comparable to trait inferences from other facial cues. An

alternative perspective is that some first impressions have an innate basis; that the mechanism or

knowledge responsible is an evolutionary adaptation for identifying trustworthy collaborators and

good leaders [30,106–109].
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The foregoing work on the accuracy and consistency of first impressions informs this origins debate.

The ability to accurately infer the traits of others from their facial appearance would likely convey a

competitive advantage upon our ancestors [106]. If our first impressions have some veracity, this

would, therefore, suggest a possible route by which the mechanism responsible might become a

genetic adaptation [106]. Similarly, high levels of consensus, where observed, have been cited as

evidence for ‘universality’ and an innate explanation of first impressions [30,108,110]. By contrast,

evidence that first impressions lack accuracy and vary between cultural groups accords well with the

view that first impressions are culturally acquired [43,100,104]. As described above, however, the focus

on White faces and the use of predominantly White participants has artificially exaggerated evidence

of accuracy and consistency, thereby ‘stacking the deck’ in favour of nativist accounts of first impressions.

We note that the prevailing focus on White faces has also obscured some important, and potentially

troubling, questions posed by the nativist view: Do humans possess innate representations about White

faces and faces of colour? Do people who identify as White, Black and Asian possess similar innate

representations? Do racial stereotypes have an innate basis? A constructive discussion about the

relationship between racial stereotypes and other types of first impression will help authors engage

with these questions.

4.2. Social consequences

Next, we consider the broader social consequences of the lack of facial diversity in first impressions

research. There is increasing recognition that cognitive science needs to move beyond a focus on White

and WEIRD (Western, educated, industrialized, rich and democratic) populations [111]. If the study of

first impressions does not incorporate greater diversity in the facial images used, there is a danger that

researchers will inadvertently reinforce the idea that White faces are the ‘standard’. This is particularly

problematic when authors employ only White stimuli, but generalize their findings to all faces without

face space trait space

(b)

(a)

Figure 2. The trait inference mapping model (TIM) of first impressions [43]. (a) According to TIM, first impressions are the product

of learned mappings that allow excitation to spread from perceptual representations of face shape (points in face space) to

representations of trait profiles that others may possess ( points in trait space). (b) The mappings responsible for consensus

impressions are acquired culturally following exposure to stereotypical depictions of certain character types (e.g. ‘good guys’ and

‘bad guys’) in story books, film, TV, ritual and propaganda. The images in (b) were sourced through https://commons.

wikimedia.org/. The first panel is cropped from an illustration of a superhero (artwork by Mitch Hallock; CC-BY-SA 3.0 (https://

creativecommons.org/licenses/by-sa/3.0/)). The second panel is cropped from a photograph of a person in a witch costume

(photograph by Iryna Pustynnikova; CC BY-SO 4.0 (https://creativecommons.org/licenses/by-sa/4.0/)). The third panel is cropped

from a photograph of Jonathan Meath dressed as Santa Claus ( photography by Jonathan Meath; CC BY-SA 2.5 (https://

creativecommons.org/licenses/by-sa/2.5/)). The fourth panel is cropped from an illustration of a pirate (artwork by Cyrille R W

Chaussepied; CC BY-SA 4.0 (https://creativecommons.org/licenses/by-sa/4.0/)).
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the appropriate qualifications and caveats. The implication is that White faces are the ‘most representative’

or ‘most typical’ kind of human face. The prevailing focus on White face stimuli might also give the

impression that understanding first impressions of White faces is a more important or a more

interesting research question than understanding first impressions of Black or Asian faces.

More generally, scientists have a particular responsibility when talking about ‘race’. The lay belief that

racial categories reflect biological differences is dangerous as it can be used to justify status differences

between groups [112]. It is important, therefore, that authors in this field acknowledge appropriately

(i) that perceived racial groups are in large part social constructions, and (ii) that people do not fall

neatly into one discrete racial category or another [113]. In reality the divide between ‘Black’ and

‘White’ individuals, for example, owes at least as much to cultural factors as to biology: two people,

one who identifies as Black and one who identifies as White, could easily share more genes than two

people who identify as Black [114,115]. Many people identify as biracial or multiracial—including a

number of well-known celebrities (e.g. Vin Diesel, Tim Howard, Halle Berry, Mariah Carey, Keanu

Reeves, Barack Obama) and it is not always possible to tell how someone identifies based solely on

their appearance.

During peer review, it has been put to us that: (i) the public do not read scientific papers and certainly

do not pay close attention to the stimuli used, and (ii) that there is little or no ‘trickle-down’ from

scientific discourse into the public consciousness. As such, our concerns about the potential social

consequences of the lack of facial diversity in the first impressions literature are over-stated. It is

important to appreciate, however, that this topic receives a great deal of coverage in the popular

media, and articles frequently include images from the studies referenced [116–119]. When reading

some of this coverage (e.g. [117]), it would be easy to conclude that understanding the first

impressions of White faces is a higher priority for scientists than understanding first impressions

formed about faces of colour.

4.3. Missed opportunities for social change

Much has been written about the systematic bias that some White individuals encounter because of their

facial appearance. Research suggests that White people with untrustworthy appearance are less likely to

be hired for jobs, may receive harsher sentencing decisions, and may struggle to borrow money [2,4,12].

Recent work has, therefore, examined if and how first impressions can be modified. Studies in the

laboratory suggest that participants readily learn new face-trait mappings, and generalize that

learning to new faces of similar appearance [23,120,121]. Similarly, authors are exploring potential

interventions to reduce the damaging social consequences of faceism [12].

People who identify as White may well experience real-world problems as a result of faceism. In the

vast majority of cases, however, these problems are far less damaging than the systematic racism

experienced by particular groups on the basis of perceived ethnicity. In the US, Europe, and

elsewhere, people of colour face systematic discrimination in employment, criminal justice settings

and in the political sphere [46,50]. Far too often, first impressions made about people of colour have

fatal consequences [46,61,85]. It would be a travesty if opportunities to leverage the knowledge

derived from the study of first impressions against the dire consequences of racial bias were lost due

to ill-conceived and arbitrary choices about stimuli.

5. Positive developments
To finish, we want to highlight some positive developments in first impressions research. Some authors

have started to ask whether results obtained using White faces replicate when stimulus sets include faces

of colour [30,56,58,122–124]. A particularly good example is a recent study described by Jones et al. [56].

The aim of this work was to assess the extent to which a two factor (dominance-trustworthiness) model

summarizes the trait evaluations made by people from different cultures around the world. Participants

were asked to rate the traits of a diverse stimulus set comprising 30 Black faces, 30 White faces, 30 Asian

faces and 30 Latin faces. We see no reason why this level of stimulus diversity should not be routinely

used in future first impressions research.

We also wish to acknowledge empirical and theoretical work that has started to address the

relationship between racial biases and stereotypes and first impressions. As described above, Todorov

et al. [2] argued that faceism has a perceptual basis, whereas the effects of inter-group stereotyping

have a non-perceptual basis and are, therefore, qualitatively different. While we disagree with the
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authors, we find this kind of explicit discussion to be extremely constructive (see also [54,57]). We also

wish to highlight previous fMRI investigations of the neural responses when observers make trait

evaluations of individuals of different ethnicities (e.g. [81]). It would be valuable to see more work

that directly compares the neural substrate of racial biases and other types of trait inference. As has

been noted previously [54], there appears to be some overlap between the neural responses when

viewing same-ethnicity faces deemed untrustworthy, and other-ethnicity faces associated with

negative stereotypes [21,24,125].

6. Conclusion
It is the convention in the study of first impressions from faces to remove cues to ethnicity from the facial

stimuli used. Typically, this means that participants are asked to judge the likely traits of White faces

only. Frequently, little or no explanation is offered for the lack of facial diversity. Having considered

four possible reasons for this convention, however, we find little justification for the lack of facial

diversity in this literature. We have argued that the narrow focus on White faces has likely hindered

scientific efforts to understand first impressions from faces and may have had unintended and socially

deleterious consequences.

We believe attempts to generalize findings obtained with White faces to all faces has caused

systematic over-estimation of judgement validity and inter-rater consensus. Consequently, the

empirical support for nativist accounts of first impressions and claims of universality is not as strong

as it appears. Where authors continue to use ethnically homogeneous stimuli, it is crucial that they

adequately reflect the consequences of this narrow subsampling of human faces in the conclusions

they draw. In particular, arguments about evolved capacities cannot be based solely on the study of

White people who represent a minority of the world’s population.

More generally, there has been a lack of explicit discussion about the relationship between group

stereotypes and other types of first impression. Where researchers maintain that racist facial

stereotypes are qualitatively different from other types of first impressions, and consequently that

ethnically homogeneous stimuli are justified, it is critical that they make their rationale explicit.

Without a transparent and constructive conversation, differences in the implicit assumptions made by

authors may make it increasingly difficult to evaluate rival theoretical perspectives.

The presence of greater diversity in stimulus sets may produce some complex results. There may be

evidence of contextual variability and individual differences, and some feature–trait relationships may

vary as a function of perceived face ethnicity. However, this is not a problem with the approach per

se. Rather, this additional complexity reflects the reality of the phenomenon.

Ethics. R.C. and H.O. wrote the manuscript. Both authors gave approval for publication and agree to be held

accountable for the work performed therein.

Data accessibility. This article has no additional data.

Competing interests. We declare we have no competing interests.

Funding. This research was supported by the European Research Council under the European Union’s Horizon 2020

Programme, grant nos. ERC-STG-715824 and ERC-STG-755719. H.O. was supported by a Philip Leverhulme Prize.

Acknowledgements. We thank Katie Gray, Cade McCall, Steve Tipper, Maria Tsantani and Daniel Yon for valuable

comments on an earlier draft.

References

1. Todorov A. 2017 Face value: the irresistible

influence of first impressions. Princeton, NJ:

Princeton University Press.

2. Todorov A, Olivola C, Dotsch R, Mende-Siedlecki P.

2015 Social attributions from faces: determinants,

consequences, accuracy, and functional

significance. Annu. Rev. Psychol. 66, 519–545.

(doi:10.1146/annurev-psych-113011-143831)

3. Zebrowitz LA. 2017 First impressions from faces.

Curr. Dir. Psychol. Sci. 26, 237–242. (doi:10.

1177/0963721416683996)

4. Olivola CY, Funk F, Todorov A. 2014 Social

attributions from faces bias human choices.

Trends Cogn. Sci. 18, 566–570. (doi:10.1016/j.

tics.2014.09.007)

5. Rezlescu C, Duchaine B, Olivola CY, Chater N.

2012 Unfakeable facial configurations affect

strategic choices in trust games with or

without information about past behavior. PLoS

ONE 7, e34293. (doi:10.1371/journal.pone.

0034293)

6. Berry DS, Zebrowitz-McArthur L. 1988 What’s

in a face? Facial maturity and the

attribution of legal responsibility. Pers. Soc.

Psychol. Bull. 14, 23–33. (doi:10.1177/

0146167288141003)

7. Porter S, ten Brinke L, Gustaw C. 2010

Dangerous decisions: the impact of first

impressions of trustworthiness on the

evaluation of legal evidence and

defendant culpability. Psychol. Crime Law

16, 477–491. (doi:10.1080/

10683160902926141)

8. Wilson JP, Rule NO. 2015 Facial trustworthiness

predicts extreme criminal-sentencing outcomes.

Psychol. Sci. 26, 1325–1331. (doi:10.1177/

0956797615590992)

9. Todorov A, Mandisodza AN, Goren A, Hall CC.

2005 Inferences of competence from faces

royalsocietypublishing.org/journal/rsos
R.
Soc.

Open
Sci.

8:
211146

9

 D
o
w

n
lo

ad
ed

 f
ro

m
 h

tt
p
s:

//
ro

y
al

so
ci

et
y
p
u
b
li

sh
in

g
.o

rg
/ 

o
n
 1

2
 J

u
ly

 2
0
2
2
 



predict election outcomes. Science 308,

1623–1626. (doi:10.1126/science.1110589)

10. Olivola CY, Todorov A. 2010 Elected in 100

milliseconds: appearance-based trait inferences

and voting. J. Nonverbal Behav. 34, 83–110.

(doi:10.1007/s10919-009-0082-1)

11. Ballew CC, Todorov A. 2007 Predicting political

elections from rapid and unreflective face

judgments. Proc. Natl Acad. Sci. USA 104,

17 948–17 953. (doi:10.1073/pnas.0705435104)

12. Jaeger B, Todorov AT, Evans AM, van Beest I.

2020 Can we reduce facial biases? Persistent

effects of facial trustworthiness on sentencing

decisions. J. Exp. Soc. Psychol. 90, 104004.

(doi:10.1016/j.jesp.2020.104004)

13. Oosterhof NN, Todorov A. 2008 The functional basis

of face evaluation. Proc. Natl Acad. Sci. USA 105,

11 087–11 092. (doi:10.1073/pnas.0805664105)

14. Sutherland CA, Oldmeadow JA, Santos IM,

Towler J, Burt DM, Young AW. 2013 Social

inferences from faces: ambient images generate

a three-dimensional model. Cognition 127,

105–118. (doi:10.1016/j.cognition.2012.12.001)

15. Talamas SN, Mavor KI, Axelsson J, Sundelin T,

Perrett DI. 2016 Eyelid-openness and mouth

curvature influence perceived intelligence

beyond attractiveness. J. Exp. Psychol.: Gen. 145,

603–620. (doi:10.1037/xge0000152)

16. Todorov A, Pakrashi M, Oosterhof NN. 2009

Evaluating faces on trustworthiness after

minimal time exposure. Soc. Cogn. 27,

813–833. (doi:10.1521/soco.2009.27.6.813)

17. Willis J, Todorov A. 2006 First impressions:

making up your mind after a 100-ms exposure

to a face. Psychol. Sci. 17, 592–598. (doi:10.

1111/j.1467-9280.2006.01750.x)

18. Ewing L, Sutherland CA, Willis ML. 2019 Children

show adult-like facial appearance biases when

trusting others. Dev. Psychol. 55, 1694–1701.

19. Eggleston A, Flavell JC, Tipper SP, Cook R, Over

H. 2020 Culturally learned first impressions

occur rapidly and automatically and emerge

early in development. Dev. Sci. 24, e13021.

(doi:10.1111/desc.13021)

20. Jessen S, Grossmann T. 2016 Neural and

behavioral evidence for infants’ sensitivity to

the trustworthiness of faces. J. Cogn. Neurosci.

28, 1728–1736. (doi:10.1162/jocn_a_00999)

21. Engell AD, Haxby JV, Todorov A. 2007 Implicit

trustworthiness decisions: automatic coding of

face properties in the human amygdala. J. Cogn.

Neurosci. 19, 1508–1519. (doi:10.1162/jocn.

2007.19.9.1508)

22. Freeman JB, Stolier RM, Ingbretsen ZA, Hehman

EA. 2014 Amygdala responsivity to high-level

social information from unseen faces.

J. Neurosci. 34, 10 573–10 581. (doi:10.1523/

JNEUROSCI.5063-13.2014)

23. FeldmanHall O, Dunsmoor JE, Tompary A,

Hunter LE, Todorov A, Phelps EA. 2018 Stimulus

generalization as a mechanism for learning to

trust. Proc. Natl Acad. Sci. USA 115,

E1690–E1697. (doi:10.1073/pnas.1715227115)

24. Winston JS, Strange BA, O’Doherty J, Dolan RJ.

2002 Automatic and intentional brain responses

during evaluation of trustworthiness of faces.

Nat. Neurosci. 5, 277–283. (doi:10.1038/nn816)

25. Cogsdill EJ, Todorov AT, Spelke ES, Banaji MR.

2014 Inferring character from faces: a

developmental study. Psychol. Sci. 25,

1132–1139. (doi:10.1177/0956797614523297)

26. Todorov A, Dotsch R, Porter JM, Oosterhof NN,

Falvello VB. 2013 Validation of data-driven

computational models of social perception of faces.

Emotion 13, 724–738. (doi:10.1037/a0032335)

27. Swe DC, Palermo R, Gwinn OS, Rhodes G,

Neumann M, Payart S, Sutherland CA. 2020 An

objective and reliable electrophysiological

marker for implicit trustworthiness perception.

Soc. Cogn. Affect. Neurosci. 15, 337–346.

(doi:10.1093/scan/nsaa043)

28. Goeleven E, De Raedt R, Leyman L, Verschuere

B. 2008 The Karolinska directed emotional faces:

a validation study. Cogn. Emot. 22, 1094–1118.

(doi:10.1080/02699930701626582)

29. Cogsdill EJ, Banaji MR. 2015 Face-trait

inferences show robust child–adult agreement:

evidence from three types of faces. J. Exp. Soc.

Psychol. 60, 150–156. (doi:10.1016/j.jesp.2015.

05.007)

30. Sutherland CA, Liu X, Zhang L, Chu Y,

Oldmeadow JA, Young AW. 2018 Facial first

impressions across culture: data-driven

modeling of Chinese and British perceivers’

unconstrained facial impressions. Pers. Soc.

Psychol. Bull. 44, 521–537. (doi:10.1177/

0146167217744194)

31. South-Palomares JK, Sutherland CA, Young AW.

2018 Facial first impressions and partner

preference models: comparable or distinct

underlying structures? Br. J. Psychol. 109,

538–563. (doi:10.1111/bjop.12286)

32. Kramer RS, Mileva M, Ritchie KL. 2018 Inter-

rater agreement in trait judgements from faces.

PLoS ONE 13, e0202655.

33. Vernon RJ, Sutherland CA, Young AW, Hartley T.

2014 Modeling first impressions from highly

variable facial images. Proc. Natl Acad. Sci. USA

111, E3353–E3361. (doi:10.1073/pnas.

1409860111)

34. Collova JR, Sutherland CA, Rhodes G. 2019 Testing

the functional basis of first impressions: dimensions

for children’s faces are not the same as for adults’

faces. J. Pers. Soc. Psychol. 117, 900–924

35. Oh D, Buck EA, Todorov A. 2019 Revealing

hidden gender biases in competence

impressions of faces. Psychol. Sci. 30, 65–79.

(doi:10.1177/0956797618813092)

36. Sutherland CA, Burton NS, Wilmer JB, Blokland

GAM, Germine L, Palermo R, Collova JR, Rhodes

G. 2020 Individual differences in trust

evaluations are shaped mostly by environments,

not genes. Proc. Natl Acad. Sci. USA 117,

10 218–10 224. (doi:10.1073/pnas.1920131117)

37. Brewer R, Collins F, Cook R, Bird G. 2015

Atypical trait inferences from facial cues in

alexithymia. Emotion 15, 637–643. (doi:10.

1037/emo0000066)

38. Sutherland CA, Oldmeadow JA, Young AW. 2016

Integrating social and facial models of person

perception: converging and diverging

dimensions. Cognition 157, 257–267. (doi:10.

1016/j.cognition.2016.09.006)

39. Jessen S, Grossmann T. 2017 Neural evidence for

the subliminal processing of facial

trustworthiness in infancy. Neuropsychologia

126, 46–53. (doi:10.1016/j.neuropsychologia.

2017.04.025)

40. Carré JM, McCormick CM, Mondloch CJ. 2009

Facial structure is a reliable cue of aggressive

behavior. Psychol. Sci. 20, 1194–1198. (doi:10.

1111/j.1467-9280.2009.02423.x)

41. Stolier RM, Hehman E, Keller MD, Walker M,

Freeman JB. 2018 The conceptual structure of

face impressions. Proc. Natl Acad. Sci. USA 115,

9210–9215. (doi:10.1073/pnas.1807222115)

42. Eggleston A, Geangu E, Tipper SP, Cook R, Over

H. 2021 Young children learn first impressions

of faces through social referencing. Sci. Rep. 11,

14744. (doi:10.1038/s41598-021-94204-6)

43. Over H, Cook R. 2018 Where do spontaneous first

impressions of faces come from? Cognition 170,

190–200. (doi:10.1016/j.cognition.2017.10.002)

44. Dunham Y, Baron AS, Banaji MR. 2008 The

development of implicit intergroup cognition.

Trends Cogn. Sci. 12, 248–253. (doi:10.1016/j.

tics.2008.04.006)

45. Over H, McCall C. 2018 Becoming us and them:

social learning and intergroup bias. Soc. Pers.

Psychol. Compass 12, e12384. (doi:10.1111/

spc3.12384)

46. Paluck EL, Porat R, Clark CS, Green DP. 2021

Prejudice reduction: progress and challenges.

Annu. Rev. Psychol. 72, 533–560. (doi:10.1146/

annurev-psych-071620-030619)

47. Fiske ST, Cuddy AJ, Glick P. 2007 Universal

dimensions of social cognition: warmth and

competence. Trends Cogn. Sci. 11, 77–83.

(doi:10.1016/j.tics.2006.11.005)

48. Fiske ST, Cuddy AJ, Glick P, Xu J. 2002 A model

of (often mixed) stereotype content:

competence and warmth respectively follow

from perceived status and competition. J. Pers.

Soc. Psychol. 82, 878–902. (doi:10.1037/0022-

3514.82.6.878)

49. Givens B, Monahan SM. 2005 Priming

mammies, jezebels, and other controlling

images: an examination of the influence of

mediated stereotypes on perceptions of an

African American woman. Media Psychol. 7,

87–106. (doi:10.1207/S1532785XMEP0701_5)

50. Pager D, Shepherd H. 2008 The sociology of

discrimination: racial discrimination in

employment, housing, credit, and consumer

markets. Annu. Rev. Sociol. 34, 181–209.

(doi:10.1146/annurev.soc.33.040406.131740)

51. Devine PG. 1989 Stereotypes and prejudice:

their automatic and controlled components.

J. Pers. Soc. Psychol. 56, 5–18. (doi:10.1037/

0022-3514.56.1.5)

52. Stark S. 2000 Men in blackface: true stories of

the minstrel show. Philadelphia, PA: Xlibris.

53. Weisbuch M, Pauker K, Ambady N. 2009 The

subtle transmission of race bias via televised

nonverbal behavior. Science 326, 1711–1714.

(doi:10.1126/science.1178358)

54. Stanley DA, Sokol-Hessner P, Banaji MR, Phelps

EA. 2011 Implicit race attitudes predict

trustworthiness judgments and economic trust

decisions. Proc. Natl Acad. Sci. USA 108,

7710–7715. (doi:10.1073/pnas.1014345108)

55. Zebrowitz LA, Montepare JM, Lee HK. 1993 They

don’t all look alike: individual impressions of

other racial groups. J. Pers. Soc. Psychol. 65,

85–101. (doi:10.1037/0022-3514.65.1.85)

56. Jones B et al. 2021 To which world regions does

the valence-dominance model of social

royalsocietypublishing.org/journal/rsos
R.
Soc.

Open
Sci.

8:
211146

10

 D
o
w

n
lo

ad
ed

 f
ro

m
 h

tt
p
s:

//
ro

y
al

so
ci

et
y
p
u
b
li

sh
in

g
.o

rg
/ 

o
n
 1

2
 J

u
ly

 2
0
2
2
 



perception apply? Nat. Hum. Behav. 5,

159–169. (doi:10.1038/s41562-020-

01007-2)

57. Zebrowitz LA, Kikuchi M, Fellous JM. 2010 Facial

resemblance to emotions: group differences,

impression effects, and race stereotypes. J. Pers.

Soc. Psychol. 98, 175–189. (doi:10.1037/

a0017990)

58. Xie SY, Flake JK, Hehman E. 2019 Perceiver and

target characteristics contribute to impression

formation differently across race and gender.

J. Pers. Soc. Psychol. 117, 364–385. (doi:10.

1037/pspi0000160)

59. Viglione J, Hannon L, DeFina R. 2011 The

impact of light skin on prison time for black

female offenders. Soc. Sci. J. 48, 250–258.

(doi:10.1016/j.soscij.2010.08.003)

60. Kahn KB, Davies PG. 2011 Differentially

dangerous? Phenotypic racial stereotypicality

increases implicit bias among ingroup and

outgroup members. Group Process. Intergr.

Relat. 14, 569–580. (doi:10.1177/

1368430210374609)

61. Eberhardt JL, Davies PG, Purdie-Vaughns VJ,

Johnson SL. 2006 Looking deathworthy:

perceived stereotypicality of Black defendants

predicts capital-sentencing outcomes. Psychol.

Sci. 17, 383–386. (doi:10.1111/j.1467-9280.

2006.01716.x)

62. Hagiwara N, Kashy DA, Cesario J. 2012 The

independent effects of skin tone and facial

features on Whites’ affective reactions to Blacks.

J. Exp. Soc. Psychol. 48, 892–898. (doi:10.1016/

j.jesp.2012.02.001)

63. Said CP, Sebe N, Todorov A. 2009 Structural

resemblance to emotional expressions predicts

evaluation of emotionally neutral faces. Emotion

9, 260–264. (doi:10.1037/a0014681)

64. Montepare JM, Dobish H. 2003 The contribution

of emotion perceptions and their

overgeneralizations to trait impressions.

J. Nonverbal Behav. 27, 237–254. (doi:10.1023/

A:1027332800296)

65. Furl N, Phillips PJ, O’Toole AJ. 2002 Face

recognition algorithms and the other-race

effect: computational mechanisms for a

developmental contact hypothesis. Cogn.

Sci. 26, 797–815. (doi:10.1207/s155167

09cog2606_4)

66. Valentine T. 1991 A unified account of the

effects of distinctiveness, inversion, and race in

face recognition. Q. J. Exp. Psychol. 43,

161–204. (doi:10.1080/14640749108400966)

67. Hugenberg K, Young SG, Bernstein MJ, Sacco

DF. 2010 The categorization-individuation

model: an integrative account of the other-race

recognition deficit. Psychol. Rev. 117,

1168–1187. (doi:10.1037/a0020463)

68. O’Toole AJ, Natu V. 2013 Computational

perspectives on the other-race effect. Vis. Cogn.

21, 1121–1137. (doi:10.1080/13506285.2013.

803505)

69. Cook R, Biotti F. 2016 Developmental

prosopagnosia. Curr. Biol. 26, R312–R313.

(doi:10.1016/j.cub.2016.01.008)

70. Duchaine B, Nakayama K. 2006 Developmental

prosopagnosia: a window to content-specific

face processing. Curr. Opin Neurobiol. 16,

166–173. (doi:10.1016/j.conb.2006.03.003)

71. Todorov A, Duchaine B. 2008 Reading

trustworthiness in faces without recognizing

faces. Cogn. Neuropsychol. 25, 395–410. (doi:10.

1080/02643290802044996)

72. Biotti F, Gray KLH, Cook R. 2019 Is

developmental prosopagnosia best characterised

as an apperceptive or mnemonic condition?

Neuropsychologia 124, 285–298. (doi:10.1016/j.

neuropsychologia.2018.11.014)

73. Biotti F, Cook R. 2016 Impaired perception of

facial emotion in developmental prosopagnosia.

Cortex 81, 126–136. (doi:10.1016/j.cortex.2016.

04.008)

74. Marsh JE, Biotti F, Cook R, Gray KLH. 2019 The

discrimination of facial sex in developmental

prosopagnosia. Sci. Rep. 9, 19079. (doi:10.1038/

s41598-019-55569-x)

75. Wan L, Crookes K, Dawel A, Pidcock M, Hall A,

McKone E. 2017 Face-blind for other-race faces:

individual differences in other-race recognition

impairments. J. Exp. Psychol.: Gen. 146,

102–122. (doi:10.1037/xge0000249)

76. Sangrigoli S, Pallier C, Argenti AM, Ventureyra

VA, de Schonen S. 2005 Reversibility of the

other-race effect in face recognition during

childhood. Psychol. Sci. 16, 440–444.

77. Richler JJ, Wong YK, Gauthier I. 2011 Perceptual

expertise as a shift from strategic interference to

automatic holistic processing. Curr. Dir. Psychol.

Sci. 20, 129–134. (doi:10.1177/09637214

11402472)

78. Wong ACN, Palmeri TJ, Gauthier I. 2009

Conditions for facelike expertise with objects:

becoming a Ziggerin expert—but which type?

Psychol. Sci. 20, 1108–1117. (doi:10.1111/j.

1467-9280.2009.02430.x)

79. Anastasi JS, Rhodes MG. 2005 An own-age bias

in face recognition for children and older adults.

Psychon. Bull. Rev. 12, 1043–1047. (doi:10.

3758/BF03206441)

80. Balas B, Pacella J. 2017 Trustworthiness

perception is disrupted in artificial faces.

Comput. Hum. Behav. 77, 240–248. (doi:10.

1016/j.chb.2017.08.045)

81. Stanley DA, Sokol-Hessner P, Fareri DS, Perino

MT, Delgado MR, Banaji MR, Phelps EA. 2012

Race and reputation: perceived racial group

trustworthiness influences the neural correlates

of trust decisions. Phil. Trans. R. Soc. B 367,

744–753. (doi:10.1098/rstb.2011.0300)

82. Gilbert SJ, Swencionis JK, Amodio DM. 2012

Evaluative vs. trait representation in intergroup

social judgments: distinct roles of anterior

temporal lobe and prefrontal cortex.

Neuropsychologia 50, 3600–3611. (doi:10.1016/

j.neuropsychologia.2012.09.002)

83. Bowcott O. 2020 Investigation launched after

black barrister mistaken for defendant three

times in a day. See https://www.theguardian.

com/law/2020/sep/24/investigation-launched-

after-black-barrister-mistaken-for-defendant-

three-times-in-a-day. The Guardian, 24th

September.

84. Thomas D. 2020 I was mistaken for a security

guard at my first banking job. See https://www.

bbc.co.uk/news/business-54438596 BBC News,

14th October.

85. Correll J, Park B, Judd CM, Wittenbrink B. 2002

The police officer’s dilemma: using ethnicity to

disambiguate potentially threatening

individuals. J. Pers. Soc. Psychol. 83,

1314–1329. (doi:10.1037/0022-3514.83.6.1314)

86. Bonnefon JF, Hopfensitz A, De Neys W. 2013

The modular nature of trustworthiness

detection. J. Exp. Psychol.: Gen. 142, 143–150.

(doi:10.1037/a0028930)

87. Bonnefon JF, Hopfensitz A, De Neys W. 2015

Face-ism and kernels of truth in facial

inferences. Trends Cogn. Sci. 19, 421–422.

(doi:10.1016/j.tics.2015.05.002)

88. Langner O, Dotsch R, Bijlstra G, Wigboldus DHJ,

Hawk ST, van Knippenberg A. 2010 Presentation

and validation of the Radboud Faces Database.

Cogn. Emot. 24, 1377–1388. (doi:10.1080/

02699930903485076)

89. Burton AM, White D, McNeill A. 2010 The

glasgow face matching test. Behav. Res. Methods

42, 286–291. (doi:10.3758/BRM.42.1.286)

90. Dalrymple KA, Gomez J, Duchaine B. 2013 The

dartmouth database of children’s faces:

acquisition and validation of a new face

stimulus set. PLoS ONE 8, e79131. (doi:10.1371/

journal.pone.0079131)

91. Saribay SA, Biten AF, Meral EO, Aldan P,

Třebický V, Kleisner K. 2018 The Bogazici face

database: standardized photographs of Turkish

faces with supporting materials. PLoS ONE 13,

e0192018. (doi:10.1371/journal.pone.0192018)

92. Ma DS, Correll J, Wittenbrink B. 2015 The Chicago

face database: a free stimulus set of faces and

norming data. Behav. Res. Methods 47,

1122–1135. (doi:10.3758/s13428-014-0532-5)

93. Conley MI, Dellarco DV, Rubien-Thomas E, Cohen

AO, Cervera A, Tottenham N, Casey BJ. 2018 The

racially diverse affective expression (RADIATE) face

stimulus set. Psychiatry Res. 270, 1059–1067.

(doi:10.1016/j.psychres.2018.04.066)

94. Chen JM, Norman JB, Nam Y. 2021 Broadening

the stimulus set: introducing the American

multiracial faces database. Behav. Res. Methods

53, 371–389. (doi:10.3758/s13428-020-01447-8)

95. Strohminger N, Gray K, Chituc V, Heffner J,

Schein C, Heagins TB. 2016 The MR2: a multi-

racial, mega-resolution database of facial

stimuli. Behav. Res. Methods 48, 1197–1204.

(doi:10.3758/s13428-015-0641-9)

96. Cenac Z, Biotti F, Gray KLH, Cook R. 2019 Does

developmental prosopagnosia impair

identification of other-ethnicity faces? Cortex

119, 12–19. (doi:10.1016/j.cortex.2019.04.007)

97. Todorov A, Funk F, Olivola CY. 2015 Response to

Bonnefon et al.: limited ‘kernels of truth’ in

facial inferences. Trends Cogn. Sci. 19, 422–423.

(doi:10.1016/j.tics.2015.05.013)

98. Weiss LG, Saklofske DH. 2020 Mediators of IQ

test score differences across racial and ethnic

groups: the case for environmental and social

justice. Pers. Individ. Differ. 161, 109962.

(doi:10.1016/j.paid.2020.109962)

99. Agnew R. 2016 Race and youth crime: why isn’t

the relationship stronger? Race Justice 6,

195–221. (doi:10.1177/2153368715597465)

100. Over H, Eggleston A, Cook R. 2020 Ritual and

the origins of first impressions. Phil.

Trans. R. Soc. B 375, 20190435. (doi:10.1098/

rstb.2019.0435)

101. Operario D, Fiske ST. 2001 Ethnic identity

moderates perceptions of prejudice: judgments

royalsocietypublishing.org/journal/rsos
R.
Soc.

Open
Sci.

8:
211146

11

 D
o
w

n
lo

ad
ed

 f
ro

m
 h

tt
p
s:

//
ro

y
al

so
ci

et
y
p
u
b
li

sh
in

g
.o

rg
/ 

o
n
 1

2
 J

u
ly

 2
0
2
2
 



of personal versus group discrimination and

subtle versus blatant bias. Pers. Soc. Psychol.

Bull. 27, 550–561. (doi:10.1177/

0146167201275004)

102. Hugenberg K, Bodenhausen GV. 2003 Facing

prejudice: implicit prejudice and the perception

of facial threat. Psychol. Sci. 14, 640–643.

(doi:10.1046/j.0956-7976.2003.psci_1478.x)

103. Dotsch R, Wigboldus DH, Langner O, van

Knippenberg A. 2008 Ethnic out-group faces

are biased in the prejudiced mind. Psychol. Sci. 19,

978–980. (doi:10.1111/j.1467-9280.2008.02186.x)

104. Cook R, Over H. 2020 A learning model can

explain both shared and idiosyncratic first

impressions from faces. Proc. Natl Acad. Sci. USA

117, 16 112–16 113. (doi:10.1073/pnas.

2008816117)

105. Lee R, Flavell JC, Tipper SP, Cook R, Over H.

2021 Spontaneous first impressions emerge

from brief training. Sci. Rep. 11,15024. (doi:10.

1038/s41598-021-94670-y)

106. Van Vugt M, Grabo AE. 2015 The many faces of

leadership: an evolutionary psychology

approach. Curr. Dir. Psychol. Sci. 24, 484–489.

(doi:10.1177/0963721415601971)

107. Zebrowitz LA, Zhang Y. 2011 Origins of

impression formation in animal and infant face

perception. In The handbook of social

neuroscience (ed. DJ Cacioppo), pp. 434–444.

Oxford, UK: Oxford University Press.

108. Zebrowitz LA, Wang R, Bronstad PM, Eisenberg

D, Undurraga E, Reyes-García V, Godoy R. 2012

First impressions from faces among US and

culturally isolated Tsimane’ people in the

Bolivian rainforest. J. Cross-Cult. Psychol. 43,

119–134. (doi:10.1177/0022022111411386)

109. Zebrowitz LA. 2004 The origins of first

impressions. J. Cult. Evol. Psychol. 2, 93–108.

(doi:10.1556/JCEP.2.2004.1-2.6)

110. Sutherland CA, Collova JR, Palermo R, Germine

L, Rhodes G, Blokland GA, Burton NS, Wilmer

JB. 2020 Reply to cook and over: social learning

and evolutionary mechanisms are not mutually

exclusive. Proc. Natl Acad. Sci. USA 117,

16 114–16 115. (doi:10.1073/pnas.2009587117)

111. Henrich J, Heine SJ, Norenzayan A. 2010 The

weirdest people in the world? Behav. Brain Sci.

33, 61–83; discussion 83–135. (doi:10.1017/

S0140525X0999152X)

112. Roberts D. 2012 Fatal invention: how science,

politics, and Big business recreate race in the

twenty-first century. New York, NY: New Press.

113. Dunham Y, Olson KR. 2016 Beyond discrete

categories: studying multiracial, intersex, and

transgender children will strengthen basic

developmental science. J. Cogn. Dev. 17,

642–665. (doi:10.1080/15248372.2016.1195388)

114. Yu N et al. 2002 Larger genetic differences

within Africans than between Africans and

Eurasians. Genetics 161, 269–274. (doi:10.1093/

genetics/161.1.269)

115. Rosenberg NA, Pritchard JK, Weber JL, Cann HM,

Kidd KK, Zhivotovsky LA, Feldman MW. 2002

Genetic structure of human populations. Science

298, 2381–2385. (doi:10.1126/science.1078311)

116. Derbyshire D. 2009 Can you spot a face to trust?

Scientists say women are easier to read. See https://

www.dailymail.co.uk/sciencetech/article-1142582/

Can-spot-face-trust–Scientists-say-women-easier-

read.html. The Daily Mail, 12th February.

117. Lubin G. 2017 Here’s how people judge you

based on your face. See https://www.

independent.co.uk/life-style/here-s-how-people-

judge-you-based-your-face-a7988901.html. The

Independent, 8th October.

118. Wiseman R, Highfield R, Jenkins R. 2009 How

your looks betray your personality. See https://

www.newscientist.com/article/mg20126957-

300-how-your-looks-betray-your-personality/.

New Scientist, 11th February.

119. Withnall A. 2014 What your cheekbones say

about you: Study shows brains make snap

judgments on whether to trust a face ‘in a

matter of milliseconds’. See https://www.

independent.co.uk/news/science/what-your-

cheekbones-say-about-you-study-shows-brains-

make-snap-judgments-whether-trust-face-

matter-milliseconds-9652367.html. The

Independent, 6th August.

120. Falvello VB, Vinson M, Ferrari C, Todorov A.

2015 The robustness of learning about the

trustworthiness of other people. Soc. Cogn. 33,

368–386. (doi:10.1521/soco.2015.33.5.368)

121. Hackel LM, Doll BB, Amodio DM. 2015

Instrumental learning of traits versus rewards:

dissociable neural correlates and effects on

choice. Nat. Neurosci. 18, 1233–1235. (doi:10.

1038/nn.4080)

122. Oh D, Dotsch R, Porter J, Todorov A. 2020

Gender biases in impressions from faces:

empirical studies and computational models.

J. Exp. Psychol.: Gen. 149, 323–342. (doi:10.

1037/xge0000638)

123. Charbonneau I, Robinson K, Blais C, Fiset D.

2020 Implicit race attitudes modulate visual

information extraction for trustworthiness

judgments. PLoS ONE 15, e0239305. (doi:10.

1371/journal.pone.0239305)

124. Short LA, Mondloch CJ, McCormick CM, Carré

JM, Ma R, Fu G, Lee K. 2012 Detection of

propensity for aggression based on facial

structure irrespective of face race. Evol. Hum.

Behav. 3, 121–129. (doi:10.1016/j.

evolhumbehav.2011.07.002)

125. Stanley D, Phelps E, Banaji M. 2008 The neural basis

of implicit attitudes. Curr. Dir. Psychol. Sci. 17,

164–170. (doi:10.1111/j.1467-8721.2008.00568.x)

royalsocietypublishing.org/journal/rsos
R.
Soc.

Open
Sci.

8:
211146

12

 D
o
w

n
lo

ad
ed

 f
ro

m
 h

tt
p
s:

//
ro

y
al

so
ci

et
y
p
u
b
li

sh
in

g
.o

rg
/ 

o
n
 1

2
 J

u
ly

 2
0
2
2
 


	Why is the literature on first impressions so focused on White faces?
	Introduction
	Two parallel literatures
	Why is there a lack of facial diversity in the first impressions literature?
	Does the use of diverse faces introduce a confound?
	Do participants lack the perceptual expertise necessary to evaluate diverse faces?
	Might evaluations based on ethnicity overshadow other types of inference?
	Are there logistical impediments that prevent the use of diverse stimuli?

	Consequences of excluding faces of colour
	Scientific consequences
	How accurate are first impressions?
	How much consensus is there in first impressions?
	Where do first impressions of faces come from?

	Social consequences
	Missed opportunities for social change

	Positive developments
	Conclusion
	Ethics
	Data accessibility
	Competing interests
	Funding
	Acknowledgements
	References


