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Abstract
Both basic visual experience and cultural associations with race and ethnicity may contribute 
to the extent observers do or do not favor some facial ethnicity cues over others. Given that 
visual media contain a highly biased selection of faces, with Whiteness both over-represented 
and strongly privileged in film and television, communities for whom visual media are relatively 
novel may experience an additional, pervasive source of attitudes to facial ethnicity markers. 
In the current research, we compared individuals of Mestizo and Miskitu identities living 
in communities on the Caribbean Coast of Nicaragua with, and without, regular access to 
television on their relative preference for facial stimuli manipulated to look more or less White 
(Black vs White, Black vs Mestizo, Mestizo vs White). Results showed that all communities 
showed an overall preference for images with lighter skin, although changes in facial shape did 
not affect preferences. Those who had attended more years of education preferred whiter 
faces than those with less education, and those who watched more television preferred whiter 
faces more only where color (rather than shape) had been manipulated. Results are discussed in 
terms of the broader relations around ethnicity, status, and technological transition in this area.
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Introduction

This work concerns the influence of acculturation, focusing on television exposure, on visual 
preferences for faces which display more or less White European features, in terms of both facial 
shape and color, among a rapidly economically developing population in rural Nicaragua. As we 
discuss below, visual and cultural experience may contribute to how observers cognitively pro-
cess faces, as well as the value they attach to different kinds of physical features. Here, we use 
the naturalistic experiment of increasing television access within a geographically remote rural 
region to examine if and how cultural experience can affect preferences for subtle cues to facial 
ethnicity among those not typically exposed to European faces and fair skin in daily life.

Research Context

The current study was part of a larger program of research investigating the impacts of television 
access on appearance ideals and body image in the Caribbean Coast of Nicaragua, specifically in an 
area of the Southern Caribbean Coast Autonomous Region (RACCS) where television access was 
rapidly increasing (Boothroyd et al., 2016, 2020; Jucker et al., 2017; Thornborrow et al., 2018, 
2020, 2022). For the vast majority of inhabitants in the participating communities, at the time the 
project commenced, access to visual media was exclusively through television—both broadcast 
satellite media, and DVDs. In the last 15 years, the government has been extending the electricity 
grid across the more remote rural areas of the region. As discussed in other publications, televisions 
and satellite dishes are a common first or second purchase (alongside fridges) once households gain 
electricity access. As such it becomes possible to compare individuals living in very similar, geo-
graphically close communities where the primary difference is that one village has electricity while 
the other does not. Our previous studies concentrated on preferences for female body size and 
shape, assessed by asking participants to rate bodies of differing weights and shapes for attractive-
ness. We found not only that villages with higher access to TV (via electrification) had a preference 
for slimmer bodies, but that individual differences in amount of TV consumed likely drove much of 
those village-level differences, likely because of the over-representation and positive presentation 
of thinner bodies in the media consumed (Boothroyd et al., 2020; Jucker et al., 2017).

Just as the media consumed by these communities is unrepresentative in terms of female body 
shapes and sizes, so too is it unrepresentative in terms of the race and ethnicity of those on screen. 
The local population in our research area is ethnically diverse and includes large numbers of 
people with indigenous Amerindian and African ancestry. Globalized media is, however, domi-
nated by individuals of European descent (see, for example, Smith et al., 2016, who found that 
72% of actors in mainstream American films and television were “White” and 6% Hispanic) and 
fairness of complexion is widely associated with positive traits in media (Ashikari, 2005). This 
pattern is also reflective of Nicaraguan satellite television. Even where those on screen are 
Mestizos (i.e., European with some Amerindian ancestry), they tend to be those with more 
European features. For instance, programs typically favored by our participants include the 
national news (which by our observation in the field is presented by individuals of overwhelm-
ingly European Spanish ancestry), sports, Mexican and Colombian telenovelas (which have c. 
92% “white skinned” actors: Rivadeneyra et al., 2007) and Hollywood action movies (known 
locally as “Van Dammes” or “fighting pictures”). Increased access to television, therefore, repre-
sents a potentially novel form of influence on attitudes and preferences regarding cues to ethnic-
ity (concentrating on facial appearance in the current paper) as well as to body size and shape.

Cognitive Processing and the “Own Race Bias”

Facial preferences are typically assessed by asking participants to rate naturally varying stimuli 
for attractiveness, or (as in our case) presenting pairs of stimuli manipulated to differ on some 
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traits of interest and asking participants to indicate which image they prefer in each pair. One 
route through which media has potential to impact such preferences around facial indicators of 
ethnicity, is the impact of visual experience on underlying cognitive models of face processing. 
It has long been argued that visual experience allows us to build models of what faces look like 
(a “facial prototype”) which forms the basis of representation for all those faces we view. There 
is clear evidence that children and adults have models of faces which are flexible in this way; 
viewing a series of faces distorted in one way leads to the perception that other faces distorted in 
that same manner are more “normal looking” and more attractive (Anzures et al., 2009; 
Bestelmeyer et al., 2008; Rhodes et al., 2003). Importantly for our purposes, it has been sug-
gested that faces which are closer/more similar to our underlying facial prototype (i.e., more 
“average” relative to the observers own population) elicit more positive affect as they are easier 
to process (fewer deviations from prototype need to be “coded” by our brain) (Langlois et al., 
1994; Rubenstein et al., 1999; Sangrigoli et al., 2005). As such, long term experience with a 
biased selection of faces from among the total human range of features, could result in processing 
advantages and preference biases for similar faces (Batres et al., 2017). The tendency to show a 
processing advantage for own race faces appears in infancy (Burke et al., 2013; Rhodes et al., 
2001) and there is clear evidence that it is experience based. For instance, children of Korean 
background show a processing bias toward European faces when they have migrated to France 
earlier in childhood, but those who migrated in adolescence showed a processing advantage for 
Asian faces (Sangrigoli et al., 2005). Similarly, research with White Australians and Japanese 
participants showed that individuals within these cultural contexts tended to prefer faces of their 
own ethnicity to faces of the other ethnicity (Rhodes et al., 1989, 2005) (although cf., for exam-
ple, Burke et al., 2013; Rhodes et al., 2001; Stepanova & Strube, 2018). The evidence for facial 
ethnicity processing “specialisation” in childhood might lead us to suppose that face preferences 
in this regard are relatively fixed in adulthood. However, as noted above, experimental studies 
have shown that there nevertheless remains plasticity in adult participants’ general face proto-
types and preferences. Furthermore, depending on the duration of exposure and the type of stim-
uli used (e.g., familiar versus unfamiliar), effects of exposure have been documented to last up to 
a week post-test (Carbon & Ditye, 2011) indicating that these impacts are not only due to short 
term visual aftereffects. As such we might predict that extensive novel/increased exposure to 
other-ethnicity faces in adulthood may yet modulate ethnicity biases developed at a younger age 
by adjusting the underlying prototype against which each face is coded.

Colorism and Cultural Impacts on Attitudes to Facial Ethnicity

Another dimension to consider in terms of how media may influence attitudes to facial cues to 
race and ethnicity, is the positive and negative associations made in media with markers of eth-
nicity. As noted above, Whiteness tends to be positively valenced in globalized mass media. 
While this partly takes the form of actors and presenters with European appearance being posi-
tively presented, it is also reflected in privileging of fairer skin (colorism) and more European/
less Black/indigenous features within afro-descent and indigenous actors and presenters. Children 
of all ethnicities internalize a “white is good” stereotype from an early age (for review, see 
Gastelum et al., 2021) even among Black children in contexts where the majority of their peers 
(but not necessarily media or cultural status holders) were Black (e.g., South Africa: Shutts et al., 
2011). Latino/as living in the United States have also reported negative messaging within their 
communities around darker skin and indigenous features, including pressure to obscure their own 
ethnic appearance markers (Gastelum et al., 2021). Within Latin American countries, skin tone 
has been observed to be linked to socioeconomic status (being a stronger predictor of educational 
disadvantage than ethnic identity across eight countries: Luján Villar & Luján Villar, 2019; see 
also Ortiz Hernández et al., 2018) and appearance satisfaction in Mexico was significantly linked 
to skin tone (Ortiz Hernández et al., 2018).
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In Nicaragua, there are multiple aspects in which ethnicity may relate to status. Nationally, 
those in positions of power and with highest socioeconomic status are Mestizo. Within the 
Caribbean Coast, Creoles historically had high status due to their closer relationship with (and 
partial descent from) British colonists, their leadership roles within the coastal region prior to 
unification with Nicaragua, and their long-running trade relationships with Americans. Some 
within the region still consider Creoles as wealthier (see, for example, Jamieson, 2003; Ubieta 
Huerte, 2021)—although it is important to note the distinction sometimes made between lighter 
skinned Creoles (who, for instance, older Miskitus in the communities where we collected data, 
might favor as spouses for their offspring) and darker skinned Creoles descended from migrant 
laborers from Jamaica and the United States in the early C20th (see Gordon, 1998, for a history 
of Creoles in Nicaragua). However, the (Afro-) Amerindian Miskitu ethnic group had historically 
also held power in large parts of the coast, and regional government in the modern northern 
autonomous region has been heavily dominated by the Miskitu (Herrera & Salomon, 2010). 
Furthermore, in both North and South Atlantic regions, migration of Mestizos to the coast has 
resulted in increased presence of sometimes high-status Mestizos to mirror the national govern-
ment (our observations). Although there is recent evidence of a general bias against indigenous 
and afro-descent communities at a national level (see discussions in, for example, Borracco, 
2019) and a belief on the coast that they are considered lower status (see, for example, Narcisso, 
2012), informants in locally led research on the coast have also suggested that discrimination 
occurs among all ethnic groups against others (“hay segregación racial dentro de cada etnia,” 
Ubieta Huerte, 2021) and promoting multicultural understanding and well-being is a particular 
focus of some local institutions, such as la Universidad de las Regiones Autónomas de la Costa 
Caribe Nicaragüense (URACCAN).

Altogether then, there is evidence that the privileging of European features or whiter skin may 
be driving biases against indigenous features and darker skin in Latino and Black populations, 
and that the complex historical relationships between status and ethnicity on Nicaragua’s 
Caribbean coast in particular means that the presence in visual media of unambiguous “White 
bias” has the potential to exert an additional directional influence on attitudes to facial ethnicity 
cues in this area.

The Current Study

Our aim therefore was to assess the existing levels of facial ethnicity bias in the coastal region, 
and to determine whether increased access to television was driving preferences more strongly 
toward whiter faces. As part of a larger study, we recruited participants from five villages: two 
Miskitu-dominant villages (one with and one without mains electricity), two Mestizo villages 
(one with mains electricity and the other with a small number of solar panels only), and a Garifuna 
village with a large Mestizo minority (which had no electricity at all at the time of testing.) We 
also tested 40 participants from the Nicaraguan capital, Managua, as a baseline for urbanized 
Nicaraguan preferences.

While Mestizos have substantial European ancestry, they generally nevertheless remain 
facially distinct from Iberian Europeans in many countries due to admixture with indigenous 
groups in the early colonial period. The Miskitu are an ethno-linguistic group specific to 
Nicaragua and Honduras; they tend to have wide cheekbones, darker skin than Mestizos, and 
straight or wavy black (or sometimes red) hair. The Garifuna are a linguistic group of African 
descent with some indigenous admixture and are considerably darker in skin tone than Miskitu 
or Mestizos. Our study area also has large Creole communities, and residents of the region often 
marry between ethnic groups, such that the ethnicity with which individuals identify is not always 
predictive of phenotype. All five communities and the broader ethnographic profile of the 
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population are described in detail by Boothroyd and colleagues (2020). Extensive discussion of 
the Miskitu population can be found in Jamieson (2003).

Because our focus was on the impact of visual media on preferences for “European” features, 
we focused our analyses on the two ethnic groups for which we had good representation across 
high and low media environments: the Miskitu and Mestizos. Garifuna residents of village G1 
were retained for initial comparison but not included in television analyses. Our participants 
viewed stimuli which varied in the extent to which they looked Black versus Mestizo, Black vs 
European, and Mestizo vs European. That is, we selected racial categories representing two of 
the ethnic groups in the region (one being nominally higher status, and definitely more European-
descent than the other) and the White faces dominant in the media. We predicted that Mestizos 
would prefer more Mestizo/European faces than Miskitu participants, with Garifuna participants 
showing the weakest preference for European features. We further predicted that those with 
greater access to television would show stronger preferences for Mestizo over Black faces and 
European faces over both.

Methods

Ethics

The research was approved by the Durham University Department of Psychology ethics commit-
tee (application 13-17). J.-L.J. was a visiting scholar at URACCAN during the project, and 
although there was no constituted local ethics committee to consult, community members from 
village M2 gave feedback on methods prior to full scale data collection. Communities were 
approached for participation through intermediaries and community leaders often facilitated the 
research, for example, through allowing data collection in a community meeting house. 
Participants had mixed levels of literacy, and so were given participant information in the form 
of a scripted verbal explanation. Likewise, consent was taken verbally. At the end of the project 
participants were verbally debriefed. We recruited participants considered to be adults in their 
community. This included some individuals considered minors in the UK (it is not uncommon to 
live independently with a partner and children before 18 in some of these communities); those 
under 16 or over 75 were tested with a guardian present. Some women also sought permission 
from their husbands before participating (particularly in village S1).

Participants

192 individuals were recruited from five villages, as summarized in Table 1. Participants were 
selected through opportunity sampling and word of mouth and were aged 15 to 78 years. All 
participants were recruited as part of a larger study examining the impacts of television on body 
ideals. This larger study had a recruitment target of 40 in each location. Participant numbers in 
the current study reflect exclusion of Creole, Ulwa, and mixed ethnicity participants from that 
larger sample. Although village G1 also contained a number of Garifuna and (in smaller num-
bers) Creole residents, there were insufficient numbers of these ethnic groups in our other loca-
tions to avoid TV/ethnicity collinearity. Analyses were therefore restricted to Miskitu and Mestizo 
participants only unless otherwise specified. An additional 40 participants (21 male) were 
recruited in the national capital Managua and were also included alongside the Garifuna partici-
pants in one additional analysis across locations for comparison purposes.

Facial Ethnicity Stimuli

Stimuli were created by manipulating target faces along multidimensional continua represent-
ing the shape and color differences between a pair of exemplar faces of differing ethnicity. 
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Male and female exemplars of three ethnic groups were utilized, consisting of composites of 
20 male (mean age 23 years) and 20 female (mean age 22.6 years) Afro-Caribbean faces drawn 
from a Jamaican sample (Penton-Voak et al., 2004); 38 male (mean age 20.7 years) and 43 
female (mean age 20.5 years) faces drawn from a Salvadoran sample (Batres & Perrett, 2014); 
and 24 male (mean age 21.1 years) and 26 female (mean age 20.3 years) White British under-
graduate students. Composite facial images were created in Psychomorph (Tiddeman et al., 
2001). 179 facial landmarks were positioned on each original image; the average x/y coordi-
nates are then calculated for each landmark and once the original faces have been warped into 
that shape, the average red, green and blue coloration is then calculated for each pixel in the 
image. The resulting composites thus show the “average” shape and color information for the 
relevant group of facial stimuli. Transforms are then created by calculating the differences in 
x/y coordinates (for shape information) and/or coloration between two exemplar composite 
images, and applying that difference to a specific face. In our case, we use the composites as 
both the faces to which changes were applied, and the reference points for calculating differ-
ences between exemplars.

Black-Mestizo stimuli were created by adding and subtracting 15% of the differences between 
same-sex Jamaican and Salvadoran composite images from the Jamaican composite. Similarly, 
Black-European stimuli were created by adding and subtracting 15% of the differences between 
the Jamaican and British composites to the appropriate sex of Jamaican face, and the Mestizo-
European stimuli were created by adding and subtracting 15% of the differences between the 
Salvadoran and British composites from the Salvadoran composite. This process is further illus-
trated in the Electronic Supplementary materials. These transforms were performed for just shape 
differences, just color differences, and for shape and color together. There were thus 18 image 
pairs in total: three male and three female for each ethnic comparison. All stimuli were masked to 
show only the face. All pairs of stimuli with shape and color manipulated are shown in Figure 1.

Procedure

Participants were tested alone (unless a guardian was present) and in a quiet location in their village. 
They first completed a verbal questionnaire in which they reported their ethnicity, years of educa-
tion, income last year in Cordoba and U.S. dollars (converted to US$ for analysis), whether they 
had access to a television (in their own home or in a friend’s home they visit) and how many hours 
of television they had watched in the last 7 days. Because TV consumption was highly skewed, the 
natural logarithm of hours watched was used in the analyses as per Boothroyd et al. (2016, 2020) 

Table 1. Profile of Villages.

Village N % female Mean age
Primary 

subsistence Electricity supply

M1 Miskitu 31 55 31.7 Farming One domestic generator
M2 Miskitu 50 64 24.1 Farming/Fish Mains (since 2008)
S1 Mestizo 40 52 28.5 Farming Some solar
S2 Mestizo 36 50 29.8 Farming Community generator (since 2009)
G1 Mestizo 14 43 31.4 Farming/Fish None
 Garifuna 21 33 28.1
Managua Mestizo 40 48 27.9 Urban industries  

Note. Villages have been anonymised with a letter code indicating the dominant ethnicity in the village and number, 
where higher numbers within each letter code indicate greater TV consumption within the village. M = Miskitu; G = 
Garifuna; S = Mestizo/Spanish.
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with original values of zero mapped onto zero in the transformed data. Participants also completed 
a measure of acculturation; however, this measure was excluded from analyses as it was essentially 
a proxy for Mestizo ethnicity (see Boothroyd et al., 2020, for more details on questionnaire 
measures).

Participants then completed the Facial preference task. Participants viewed all ethnicity stim-
uli in a randomized order on a laptop, and were asked to verbally indicate which face within each 
pair they found most attractive (Creole: “better, more attractive, more good looking”; Spanish: 
más atractivo).

Analyses

Preferences were assessed both in terms of an overall score per participant and at trial level for 
all images. Overall preference scores were calculated as the proportion of trials in which partici-
pants selected the “whiter” face, in each pair for male and female faces separately; these data 
were analyzed across villages for rural Mestizo and Miskitu participants only, and in an addi-
tional analysis including Garifuna participants and urban Mestizos from Managua. Trial level 

Figure 1. Stimulus Pairs for Jamaican-British Transform (Top Row), Jamaican-Salvadoran Transform 
(Second Row), and Salvadoran-British Transform (Bottom Row) Showing Combined Shape and Color 
Manipulations.
Note. “Whiter” face is on the left in each pair (for stimuli with just color or just shape manipulated, see 
Supplementary Material.).
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scores were a binary outcome of whether the participant chose the “whiter” face or not on that 
specific trial. Note we use “whiter” here to indicate both color changes, and shape changes, in a 
more “European” direction (where British > Salvadoran > Jamaican). Although these data 
showed some skew (see Figure 2), exponentially transformed data yielded the same pattern of 
results. As such the original scores were retained for ease of interpretation. Trial level analyses 
were only run with the rural Mestizo and Miskitu participants. Sex of face, sex of participant, 
ethnicity of participant, and ethnicity of the stimuli were all coded with dummy variables (for sex 
0 = male, 1 = female; for participant ethnicity 1 = Mestizo, 0 = Miskitu). For the stimuli, sepa-
rate dummy variables were created for ethnicity of the “base face” (i.e., the face to which the 
transform had been applied; Black = 0, Mestizo/Salvadoran = 1) while the “target face” was the 
whiter face that base face had been manipulated “towards” or “away from” (Mestizo/Salvadoran 
= 0, European = 1). Main analyses were pre-registered (https://osf.io/49rkc/register/565fb3678
c5e4a66b5582f67; Research Question 3); deviations from pre-registration are identified in text 
below. Data cannot be published due to risk of participant re-identification in small communities, 
but analysis code and output is included as supplementary material.

Results

A mixed analysis of covariance (ANCOVA) (face sex × participant sex × village with age of 
participant as covariate) of facial ethnicity preference in Miskitu and Mestizo participants from 
the five communities found no significant overall differences between villages in terms of prefer-
ences for “whiteness” in faces (F4,159 =.45, p = .78, η = .01) and no other main effects or interac-
tions (all F < 1, all p > .15, all η < .05). An additional analysis including participants from 
Managua and Garifuna residents of village G1 likewise showed no group differences although 
the Garifuna participants showed a lower overall mean (see Figure 2).

Despite the similarity across communities, planned correlation analyses with rural Miskitu 
and Mestizo participants showed that there were associations with ethnicity preferences in at 
least one sex of face and education (male and female stimuli) and TV consumption (female 

Figure 2. Preferences for Facial Ethnicity Across Communities.
Note. Data from G1 Garifuna residents and Mestizos from Managua are included for comparison. All main analyses 
concentrate on rural Miskitu (M1, M2) and Mestizo (G1, S1, S2) participants.

https://osf.io/49rkc/register/565fb3678c5e4a66b5582f67
https://osf.io/49rkc/register/565fb3678c5e4a66b5582f67
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stimuli only) such that those who had spent more time in education or who watched more TV 
preferred “whiter” faces. Values can be seen in Table 2.

These associations were further tested in a three-level binomial-logistic random intercept 
model performed on data at the trial level, with participant and village included as random effects 
and face chosen (“whiter” vs “less white”) as the binary outcome. Maximum likelihood modeling 
was performed in R 4.0 (R Development Core Team, 2021) using the glmer function and Laplace 
approximation (Bates et al., 2015). Variance partitioning in an initial model which also included 
stimulus pair as a random effect showed minimal variance at the village level, with the remaining 
variance at the stimulus and participant level (see Table 3). Village was therefore excluded as a 
random effect from further analyses. Similarly, because our next model fully described all trials 
with fixed effects, stimulus was not included as a random effect, in contrast to our pre-registered 
analysis plan (including it led to singularity effects and poor convergence).

Image characteristics were entered into Model 1 (face sex, ethnicity of base face, ethnicity of 
target face, and whether shape and color had been manipulated). Of these, only color manipula-
tion was associated with preferences, such that “whiteness” was preferred more often in faces 
where face color had been manipulated (see Table 3 for model coefficients). Overall, participants 
selected the “whiter” faces in 86% of trials where color alone had been manipulated, 88% of tri-
als where color and shape had both been manipulated, and only 54% of trials where only shape 
had been manipulated.

Further models therefore retained a fixed effect to indicate whether or not the stimuli had been 
manipulated for color but dropped additional image level predictors. Participant age, sex, and 
ethnicity were entered in Model 2, followed by TV consumption in Model 3. Following sugges-
tions from co-authors made subsequent to analyses pre-registration but prior to analyses being 
run, the interaction between TV consumption and color manipulation was added as a cross-level 
interaction in Model 3. Although TV consumption did not significantly predict overall prefer-
ences, the slope for the association was significantly stronger where color had been manipulated, 
as indicated by a significant interaction term. That is, participants were more likely to prefer 
whiter faces when watching more television, in terms of color, but not shape. We then added 
education, as this had been a significant correlate of preferences above. Education significantly 
predicted preferences in Model 5, such that those with more education preferred “whiter” faces 
more often. Again, however, this was subject to an interaction with stimulus color manipulation, 
such that the effect of education likely exists for images manipulated in color but not only in 
shape. Coefficients can be seen in Table 4. We note that models including education produced 
convergence warnings. However, additional Bayesian analyses using brms produced identical 
estimates (see Supplementary Materials).

Table 2. Zero-Order Correlations (With p Values) Between Predictor and Control Variables, and 
Facial Ethnicity Preferences, Across All Participants.

Facial ethnicity preferences, N = 170

 Male faces Female faces

 r p r p

Age −.058 .453 −.102 .184
Education (years) .180 .019 .167 .029
Income ($) .057 .464 −.017 .825
Ln (hours of TV) .057 .464 .158 .040

Note. TV = television. Significant results are indicated in bold.
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Discussion

Our key prediction was that increased access to, and consumption of, visual media through tele-
vision would be associated cross-sectionally with a preference for whiter faces. Although we had 
a strong hypothesis that over-representation of Hispanic/Mestizo and European faces on 
Nicaraguan television and in movies would lead to an increased bias in favor of whiter faces 
when participants watched more television, there were no overall differences between locations 
in facial preferences despite documented differences in television access between those loca-
tions. In individual level analyses, TV consumption predicted preferences for “whiter” faces 
where color had been manipulated but not where shape alone had been manipulated. Thus, 
although previous studies have suggested that facial ethnicity processing may be predominantly 
driven by early experience (Sangrigoli, 2005) we do find suggestive evidence that attitudes to 
skin color specifically may remain subject to visual cultural influence in adulthood. This is con-
sistent with our other data showing that body weight preferences in this population are subject to 
influence by visual media and suggests that multiple aspects of appearance ideals may be chang-
ing during the current period of technological transition and increasing connectivity.

We also found that education was a significant predictor of preferences for whiter faces both in 
the initial correlations and in the final models. Our observations in the field were that although the 
printed materials used in local schools were modest in number (most students shared textbooks), 
illustrations in the books were entirely composed of Mestizo and European individuals. This is not 
surprising as all materials are produced and chosen by the Mestizo-majority central education 
ministry. More pertinently, however, when we questioned participants in G1 and S1, in a later 
round of data collection for a related study (Boothroyd et al., 2020, Study 2) many of those who 
had completed higher levels of education (i.e., past age 12) did so at least in part by traveling to 
larger towns and cities (common locations for high school included the regional capital Bluefields 
and the town Rama) and staying with relatives during their studies. Similarly, before the opening 

Table 3. Mixed Effects Models Showing Variance Partitioning (Model 0) and Stimulus Characteristics 
(Model 1).

Model 0 Model 1

Predictors Odds ratios SE p Odds ratios SE p

(Intercept) 3.94 0.22 <.001 1.12 .18 .514
Face sex 0.89 .09 .224
Shape manipulated 1.16 .13 .254
Color manipulated 7.3 .12 <.001
Base face ethnicity 0.83 .11 .098
Target face ethnicity 1.08 .11 .525
Random effects
 σ2 3.29 3.29  
 τ00 participant 0.52 0.53  
 τ00 trial 0.82  
 τ00 village 0.00  
 ICC 0.29 0.14  
 Nvillage 5  
 Nparticipant 173 173  
 Ncounter 36  
Observations 3,222 3,222  
Marginal R2/conditional R2 .000/.291 .178/.292  

Note. ICC = Intra-Class Correlation. Significant results are indicated in bold.
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of a high school in village M2 in 2012, high school education required travel to Pearl Lagoon town 
or Bluefields, and participants in all communities who had studied beyond 18 needed to travel to 
do so. A common limitation on education in the area is whether relatives exist in larger communi-
ties, and for university, how long parents can afford to pay for board. It is thus possible that our 
education measure is in fact picking up past exposure to printed materials featuring individuals of 
European ancestry (see, for example, presentation of indigenous vs White cultures in Mexican 
textbooks, Corona Berkin & Le Mûr, 2017), and to television, through travel to larger towns for 
schooling. Indeed, education may be a better measure of acculturation than our actual accultura-
tion index. Just as in Mexico, the observation of the authors is that Nicaraguan educational materi-
als (which, as noted, are distributed centrally) do not discuss coastal historical figures, or Black or 
Indigenous people in general but instead concentrate on light skinned European-looking individu-
als and (in Nicaraguan history/current topics) Mestizo figures of significance.

Another possibility is that increased education was exacerbating existing concerns around 
race/ethnicity and economic prospects. As noted above, those on the coast believe that they are 
considered of lower status, that their languages are discriminated against (namely Creole, see 
Narcisso, 2012), and like many post-colonial regions, a historical bias toward Whiteness contin-
ues to be culturally transmitted (see below for some examples of this). Because increased educa-
tion opens further opportunities for economic advancement, awareness of the hypothetical 
importance of Whiteness in achieving that economic success may become more acute. This inter-
pretation, based on the auto-ethnographic observations of author WB, warrants further study.

Although we did not set out to explicitly test own-race bias, we also note that there was no 
difference between Miskitu and Mestizo participants in their ethnicity preferences, despite 
Miskitu typically being darker and less European-looking than Mestizos. Of course, we did not 
include Miskitu images in the data reported above. We had collected Miskitu facial images on a 
pilot phase trip to village M2 in 2009, however due to lack of facilities to ensure high-quality, 
standardized images, the resulting stimuli were of low quality and following initial data collec-
tion were subsequently not considered. Analysis of these images, however, still fails to show any 
own race bias among Miskitu vs Mestizo participants (Supplementary Materials). Indeed, all 
Miskitu and Mestizo participants showed a strong preference for Whiter faces and were consis-
tent with the preferences of fully urbanized residents in Managua, despite all our rural partici-
pants typically seeing darker faces than Managua residents on a day-to-day basis—in part due to 
the ethnic diversity in the region and in part due to outdoor work meaning that Mestizos are typi-
cally very tanned in this area.

Only the subsample of Garifuna residents in village G1 showed a weaker preference for 
Whiteness. As Garifuna are typically those with the darkest skin tones in the area, this may reflect 
early experience with particularly dark faces, and as such it may be that had we tested more 
acculturated Garifuna on the face preference task, we might have observed stronger impacts of 
television and/or education. Alternatively, there was increasing tension between the Garifuna and 
Mestizo residents of village G1 at the time of our data collection (see also discussion of Mestizo 
migration impacts by Solis & Ana, 2011), which may have biased responses in those Garifuna in 
particular.

As noted above, our participants only showed a preference for “whiter” faces where color had 
been manipulated; there was no effect of ethnicity in terms of shape. On one hand, this may be 
because the differences in shape were harder to perceive than the color differences, and we would 
have been better served by including stimuli where shape was manipulated to a larger degree than 
color. Certainly, the cultural insight provided by author WB includes indigenous facial features 
as among those subject to negative stereotypes in Nicaragua in general. Alternatively, distinct 
local attitudes to ethnicity vs skin color may explain our results—that is to say that attitudes to 
color specifically may supersede other ethnicity markers via being a more general focus of status 
beliefs. For instance, J.-L.J. and T.T. qualitatively observed little overt racism amongst the 
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indigenous and African-descent communities during fieldwork (in contrast to informants in 
research cited above), and community members were fiercely proud of their ethnic heritage. 
However, many residents of this region explicitly regard paleness as aesthetically and socially 
desirable. For instance, multiple informants in our research and in the coastal region in general 
commented that it is better to marry lighter skinned partners so that children will “come more 
white.” This bias toward desiring lighter skinned children is normative in the region. It is also not 
limited to those of afro-descent and indigenous ethnicities; soaps are sold in local towns which 
claim to make skin lighter and are bought by Mestizos as well as other ethnic groups. Mestizos 
also engage in hair lightening to adopt the appearance of more White-looking figures in high 
status positions. Being called dark was considered a particularly cutting insult by those on the 
receiving end of such comments and in related pilot work for another project, we found that 
school children often cited skin color as a common source of appearance bullying (publication in 
preparation). As discussed above, previous ethnographers have observed that Whiteness (or 
sometimes lighter-skinned Creole appearance) is associated with higher status amongst the 
Miskitu in particular (Jamieson, 2003) and broader Nicaraguan population in general. As such for 
our stimuli at least, color may have been the most salient status cue available.

One weakness of our study is that it is correlational, and we have not directly tested whether 
preferences for facial ethnicity can be experimentally manipulated or change longitudinally. We did 
attempt to research preference change longitudinally as television became more common. However, 
as documented previously (Boothroyd et al., 2020), this research was disrupted by delays in electri-
fication in our target village, and poor participant retention. While we were able to partially com-
pensate for this in our previous body preference analyses with additional time point data, we had no 
additional data for facial preferences. We would therefore recommend such research be attempted 
in the future, and also that experimental studies further explore whether media can directly impact 
preferences and attitudes to ethnicity in rapidly developing contexts. This future research should 
also consider a broader range of ethnicity cues, including hair, and a wider range of visual media. 
Although at the time of data collection, TV was the only reliable source of external visual media in 
the communities, mobile internet is now increasingly ubiquitous.

In conclusion, the pattern of our results strongly suggests a widespread general preference for 
paler over darker skin among this population, in keeping with other ex-colonial regions, which may 
be especially magnified in those with higher levels of education, for reasons we cannot yet fully 
determine, and those with greater access to globalized forms of media. Other aspects of facial eth-
nicity cues, however, do not necessarily influence perceptions of those faces in the same way. This 
research highlights the need to better understand how cultural factors may influence ethnically-
linked appearance pressures, especially in ethnically diverse, rapidly globalizing populations.

Acknowledgments

The authors thank their hosts and participants in participating communities, and the administrative staff at 
URACCAN, Bluefields campus.

Author Contributions

Original study design: L.B., M.T., D.M.B., M.J.; Refinement of design: L.B., J.-L.J., M.T.; Stimuli creation: 
C.B., I.P.V., L.B.; Data collection: J.-L.J., T.T.; Data analysis: L.B.; Interpretation of results: L.B., J.-L.J., 
T.T., W.B.; Drafting of manuscript: L.B., J.-L.J., with input from W.B.; Editing and approval of manuscript: 
All authors.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or 
publication of this article.



Jucker et al. 305

Funding

The author(s) disclosed receipt of the following financial support for the research, authorship, and/or publi-
cation of this article:This research was funded by a Leverhulme Trust Research Grant (RPG-2013-113) to 
L.B. and M.J.T.

ORCID iDs

C. Batres  https://orcid.org/0000-0002-3833-7667

L. G. Boothroyd  https://orcid.org/0000-0001-6660-5828

Supplemental Material

Supplemental material for this article is available online and at https://osf.io/a7x24/.

References

Anzures, G., Mondloch, C. J., & Lackner, C. (2009). Face adaptation and attractiveness aftereffects in 8-year-
olds and adults. Child Development, 80, 178–191. https://doi.org/10.1111/j.1467-8624.2008.01253.x

Ashikari, M. (2005). Cultivating Japanese whiteness: The “whitening” cosmetics boom and the Japanese 
identity. Journal of Material Culture, 10, 73–91. https://doi.org/10.1177/1359183505050095

Bates, D., Mächler, M., Bolker, B., & Walker, S. (2015). Fitting linear mixed-effects models using lme4. 
Journal of Statistical Software, 67, 1–48. https://doi.org/10.18637/jss.v067.i01

Batres, C., Kannan, M., & Perrett, D. I. (2017). Familiarity with own population’s appearance influences 
facial preferences. Human Nature, 28, 344–354. https://doi.org/10.1007/s12110-017-9289-8

Batres, C., & Perrett, D. I. (2014). The influence of the digital divide on face preferences in El Salvador: 
People without internet access prefer more feminine men, more masculine women, and women with 
higher adiposity. PLOS ONE, 9, Article e100966. https://doi.org/10.1371/journal.pone.0100966

Bestelmeyer, P. E., Jones, B. C., Debruine, L. M., Little, A. C., Perrett, D. I., Schneider, A., Welling, L. L., 
& Conway, C. A. (2008). Sex-contingent face aftereffects depend on perceptual category rather than 
structural encoding. Cognition, 107, 353–365. https://doi.org/10.1016/j.cognition.2007.07.018

Boothroyd, L. G., Jucker, J. L., Thornborrow, T., Barton, R. A., Burt, D. M., Evans, E. H., Jamieson, M. 
A., & Tovée, M. J. (2020). Television consumption drives perceptions of female body attractiveness in 
a population undergoing technological transition. Journal of Personality and Social Psychology, 119, 
839–860. https://doi.org/10.1037/pspi0000224

Boothroyd, L. G., Jucker, J. L., Thornborrow, T., Jamieson, M. A., Burt, D. M., Barton, R. A., Evans, E. 
H., & Tovee, M. J. (2016). Television exposure predicts body size ideals in rural Nicaragua. British 
Journal of Psychology, 107, 752–767. https://doi.org/10.1111/bjop.12184

Borracco, L. (2019). Indigenous struggles for autonomy: The Caribbean coast of Nicaragua. Lexington 
Books.

Burke, D., Nolan, C., Hayward, W. G., Russell, R., & Sulikowski, D. (2013). Is there an own-race preference in 
attractiveness? Evolutionary Psychology, 11, 855–872. https://doi.org/10.1177/147470491301100410

Carbon, C.-C., & Ditye, T. (2011). Sustained effects of adaptation on the perception of familiar faces. 
Journal of Experimental Psychology: Human Perception and Performance, 37, 615–625. https://doi.
org/10.1037/a0019949

Corona Berkin, S., & Le Mûr, R. (2017). Racismo en la imagen de los indígenas en los libros de texto 
gratuitos (2012–2015). Comunicación Y Sociedad, 28, 11–33. https://doi.org/10.32870/cys.v0i28.5419

Gastelum, C. D., Caporale, J., & Rodriguez, R. (2021). “Smiling brown” in the face of colorism: Examining 
testimonios among the Latina/o community. Aztlan: A Journal of Chicano Studies, 46, 53–82.

Gordon, E. T. (1998). Disparate Diasporas: Identity and Politics in an African Nicaraguan Community. 
University of Texas Press.

Herrera, J., & Salomon, K. (2010). Racismo en las relaciones interétnicas de los funcionarios del 
Gobierno Regional Autónomo, año 2009. Universidad de las Regiones Autónomas de la Costa Caribe 
Nicaragüense.

Jamieson, M. (2003). Miskitu or Creole? Ethnic identity and the moral economy in a Nicaraguan Miskitu 
village. Journal of the Royal Anthropological Institute, 9, 201–222. http://doi.org/10.1111/1467-
9655.00146

https://orcid.org/0000-0002-3833-7667
https://orcid.org/0000-0001-6660-5828
https://osf.io/a7x24/
https://doi.org/10.1111/j.1467-8624.2008.01253.x
https://doi.org/10.1177/1359183505050095
https://doi.org/10.18637/jss.v067.i01
https://doi.org/10.1007/s12110-017-9289-8
https://doi.org/10.1371/journal.pone.0100966
https://doi.org/10.1016/j.cognition.2007.07.018
https://doi.org/10.1037/pspi0000224
https://doi.org/10.1111/bjop.12184
https://doi.org/10.1177/147470491301100410
https://doi.org/10.1037/a0019949
https://doi.org/10.1037/a0019949
https://doi.org/10.32870/cys.v0i28.5419
http://doi.org/10.1111/1467-9655.00146
http://doi.org/10.1111/1467-9655.00146


306 Journal of Cross-Cultural Psychology 55(3)

Jucker, J.-L., Thornborrow, T., Beierholm, U., Burt, D. M., Barton, R. A., Evans, E. H., Jamieson, M. A., 
Tovée, M. J., & Boothroyd, L. G. (2017). Nutritional status and the influence of TV consumption on 
female body size ideals in populations recently exposed to the media. Scientific Reports, 7(1), Article 
8438.

Langlois, J. H., Roggman, L. A., & Musselman, L. (1994). What is average and what is not average 
about attractive faces? Psychological Science, 5, 214–220. https://doi.org/10.1111/j.1467-9280.1994.
tb00503.x

Luján Villar, J. D., & Luján Villar, R. C. (2019). Neorracismos, multiculturalismo y pigmentocracia: 
Consideraciones conceptuales e implicaciones para su abordaje. Tla-melaua, 13, 26–49. https://doi.
org/10.32399/rtla.0.46.222

Narcisso, H. Q. (2012). Actitudes de los Creoles-hablantes de Bluefields hacia la implementación de su 
lengua materna Creole en la Educación Primaria EIB. Universidad de las Regiones Autónomas de la 
Costa Caribe Nicaragüense.

Ortiz Hernández, L., Ayala Guzmán, C. I., & Pérez-Salgado, D. (2018). Posición socioeconómica, discrimi-
nación y color de piel en México. Perfiles Latinoamericanos, 26, 215–239. https://doi.org/10.18504/
pl2651-009-2018

Penton-Voak, I. S., Jacobson, A., & Trivers, R. (2004). Populational differences in attractiveness judgments 
of male and female faces: Comparing British and Jamaican samples. Evolution and Human Behavior, 
25, 355–370. https://doi.org/10.1016/j.evolhumbehav.2004.06.002

R Development Core Team. (2021). R: A Language and Environment for Statistical Computing. R 
Foundation for Statistical Computing.

Rhodes, G., Jeffery, L., Watson, T. L., Clifford, C. W., & Nakayama, K. (2003). Fitting the mind to the 
world: Face adaptation and attractiveness aftereffects. Psychological Science, 14, 558–566. https://doi.
org/10.1046/j.0956-7976.2003.psci_1465.x

Rhodes, G., Lee, K., Palermo, R., Weiss, M., Yoshikawa, S., Clissa, P., Williams, T., Peters, M., Winkler, 
C., & Jeffery, L. (2005). Attractiveness of own-race, other-race, and mixed-race faces. Perception, 34, 
319–340. https://doi.org/10.1068/p5191

Rhodes, G., Tan, T., Brake, S., & Taylor, K. (1989). Race sensitivity in face recognition–An effect of differ-
ent encoding processes. In A. F. Bennett & K. M. McConkey (Eds.), Cognition in individual and social 
contexts. (pp. 83–90). North-Holland.

Rhodes, G., Yoshikawa, S., Clark, A., Lee, K., McKay, R., & Akamatsu, S. (2001). Attractiveness of facial 
averageness and symmetry in non-western cultures: In search of biologically based standards of beauty. 
Perception, 30, 611–625. https://doi.org/10.1068/p3123

Rivadeneyra, R., Ward, L. M., & Gordon, M. (2007). Distorted reflections: Media exposure and Latino adoles-
cents’ conceptions of self. Media Psychology, 9, 261–290. https://doi.org/10.1080/15213260701285926

Rubenstein, A. J., Kalakanis, L., & Langlois, J. H. (1999). Infant preferences for attractive faces: A cognitive 
explanation. Developmental Psychology, 35, 848–855. https://doi.org/10.1037/0012-1649.35.3.848

Sangrigoli, S., Pallier, C., Argenti, A.M., Ventureyra, V.A., & de Schonen, S. (2005). Reversibility of the 
other-race effect in face recognition during childhood. Psychological Science, 16, 440–444. https://doi.
org/10.1111/j.0956-7976.2005.01554.x

Shutts, K., Kinzler, K. D., Katz, R. C., Tredoux, C., & Spelke, E. S. (2011). Race preferences in children: 
Insights from South Africa. Developmental Science, 14, 1283–1291. https://doi.org/10.1111/j.1467-
7687.2011.01072.x

Smith, S. L., Choueiti, M., & Pieper, K. (2016). Inclusion or invisibility? USC comprehensive Annenberg 
report on diversity in entertainment. The Media, Diversity, & Social Change Initiative. https://annen-
berg.usc.edu/sites/default/files/2017/04/07/MDSCI_CARD_Report_FINAL_Exec_Summary.pdf

Solis, G., & Ana, G. (2011). Migración: Impacto socioeconómico y cultura en el desarrollo del pueblo 
garífuna en la cuenca de Pearl Lagoon. Universidad de las Regiones Autónomas de la Costa Caribe 
Nicaragüense.

Stepanova, E. V., & Strube, M. J. (2018). Attractiveness as a function of skin tone and facial features: 
Evidence from categorization studies. Journal of General Psychology, 145, 1–20. https://doi.org/10.1
080/00221309.2017.1394811

Thornborrow, T., Evans, E. H., Tovee, M. J., & Boothroyd, L. G. (2022). Sociocultural drivers of body 
image and eating disorder risk in rural Nicaraguan women. Journal of Eating Disorders, 10(1), 1–16.

https://doi.org/10.1111/j.1467-9280.1994.tb00503.x
https://doi.org/10.1111/j.1467-9280.1994.tb00503.x
https://doi.org/10.32399/rtla.0.46.222
https://doi.org/10.32399/rtla.0.46.222
https://doi.org/10.18504/pl2651-009-2018
https://doi.org/10.18504/pl2651-009-2018
https://doi.org/10.1016/j.evolhumbehav.2004.06.002
https://doi.org/10.1046/j.0956-7976.2003.psci_1465.x
https://doi.org/10.1046/j.0956-7976.2003.psci_1465.x
https://doi.org/10.1068/p5191
https://doi.org/10.1068/p3123
https://doi.org/10.1080/15213260701285926
https://doi.org/10.1037/0012-1649.35.3.848
https://doi.org/10.1111/j.0956-7976.2005.01554.x
https://doi.org/10.1111/j.0956-7976.2005.01554.x
https://doi.org/10.1111/j.1467-7687.2011.01072.x
https://doi.org/10.1111/j.1467-7687.2011.01072.x
https://annenberg.usc.edu/sites/default/files/2017/04/07/MDSCI_CARD_Report_FINAL_Exec_Summary.pdf
https://annenberg.usc.edu/sites/default/files/2017/04/07/MDSCI_CARD_Report_FINAL_Exec_Summary.pdf
https://doi.org/10.1080/00221309.2017.1394811
https://doi.org/10.1080/00221309.2017.1394811


Jucker et al. 307

Thornborrow, T., Jucker, J. L., Boothroyd, L. G., & Tovée, M. J. (2018). Investigating the link between 
television viewing and men’s preferences for female body size and shape in rural Nicaragua. Evolution 
and Human Behavior, 39(5), 538–546.

Thornborrow, T., Onwuegbusi, T., Mohamed, S., Boothroyd, L. G., & Tovée, M. J. (2020). Muscles and 
the media: A natural experiment across cultures in men’s body image. Frontiers in Psychology, 11, 
Article 495.

Tiddeman, B., Burt, D. M., & Perrett, D. (2001). Computer graphics in facial perception research. IEEE 
Computer Graphics and Applications, 21, 42–50.

Ubieta Huerte, J. (2021). Sistema de Comunicación intercultural, simbología y mecanismos de comuni-
cación de los pueblos indígenas, afrodescendientes y mestizos en los barrios El Cocal, Arlen Siu, 19 
de Julio, Santa Inés en el municipio de Puerto Cabezas. Universidad de las Regiones Autónomas de la 
Costa Caribe Nicaragüense.


