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Abstract

We tested links between social status and emotion recognition accuracy (ERA) with
participants from a diverse array of cultures and a new model and method of ERA,
the Assessment of Contextualized Emotion (ACE), which incorporates social context
and is linked to different types of social interaction across cultures. Participants from
the Czech Republic (Study 1) and from 12 cultural groups in Europe, North America,
and Asia (Study 2) completed a short version of the ACE, a self-construal scale, and
the MacArthur Subjective Social Status (SSS) scale. In both studies, higher SSS was
associated with more accuracy. In Study 2, this relationship was mediated by higher
independent self-construal and moderated by countries’ long-term orientation and
relational mobility. The findings suggest that the positive association between higher
social class and emotion recognition accuracy is due to the use of agentic modes

of socio-cognitive reasoning by higher status individuals. This raises new questions
regarding the socio-cultural ecologies that afford this relationship.
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Emotion Recognition Accuracy (ERA), the accurate perception of emotion displays
and emotional states, is a fundamental human ability and key to regulating social
relationships and social interaction [1]. ERA helps facilitate and coordinate interper-
sonal interaction and communication [2] and provides the necessary “affective glue”
for interactions between individuals [3,4]. In this research we relate ERA to individual
and cultural characteristics that shape social interactions. We focus on social class, a
person’s perceived rank in the social hierarchy and their material resources, which is
thought to significantly influence people’s everyday social interactions [5,6].

Existing research suggests that ERA capabilities of individuals from higher and
lower social status reflect the ways in which they engage with others in their social
environment [5,7]. In particular, the social-class-as-culture explanation [8] suggests
that people from higher social strata focus more on the self and are less engaged
with others, whereas people from lower social strata pay more attention to their
social relationships, since social relationships constitute a more critical component
for them [9].

These differences in how people of lower or higher social strata engage with oth-
ers are argued to impact ERA. For example, using several different methodological
approaches to ERA, Kraus and colleagues [7] demonstrated an emotion perception
advantage for lower-class individuals compared to their higher-class counterparts in
North America. In Study 1 participants with higher educational attainment performed
worse on a standard test of emotion recognition, the Faces part of the Mayer Salovey
Caruso Emotional Intelligence Test (MSCEIT) [10], compared to those with lower edu-
cation attainment. In a second study, university students who reported lower subjec-
tive social status (SSS assessed using the MacArthur subjective social status scale)
[11] judged the emotions of an interaction partner more accurately compared to higher
SSS students, and in a third study student participants primed with higher social status
made less accurate inferences on mental states in the Reading the Mind in the Eyes
Test (RMET) [12] compared to those primed with lower social status. An online study
in the U.S. also found an inverse relationship between mental state perception as
measured with the RMET and social class [13 Study 1], results that were replicated by
Schmalor and Heine in another sample recruited in the U.S. [14 Study 2a]. Moreover,
recognition of full-bodied expressions of 34 emotional states in the U.S. was more (vs.
less) accurate among participants who reported lower (vs. higher) subjective social
status using the MacArthur subjective social status scale [15].

Yet, these results and the assumptions behind them have not gone uncontested.
For example, Deveney and colleagues [16, Studies 1 and 2] failed to replicate the
negative relationship between social class and emotion perception accuracy in RMET
and related tasks using subjective [11] and objective social status indicators such
as parental income or education level. In Study 3, lower objective social class was
even associated with less accuracy in decoding emotions in a multiracial emotion
identification task. In a meta-analysis [17] on the role of vertical dimensions of social
relations (social power, dominance and social status) and interpersonal accuracy (the
ability to make correct inferences about other people’s states and traits), higher social
status had a nonsignificant association with ERA but predicted higher interpersonal
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accuracy overall. There are arguments that higher power, which partially overlaps with social status [8,18], can explain
positive associations between social class and emotion perception [19]. In a recent literature review, Schmid Mast and
colleagues [20] concluded that holders of positions of power do not appraise others more or less accurately, rather the
actual effect depends on the social structuring circumstances; this conclusion was also shared in the Hall et al. [17]
meta-analysis. In order to assist readers to fully appreciate existing research on the relation between facets of social class
and emotion recognition accuracy we compiled a summary of findings in Table S3.

We identified two problems with the existing literature that has linked social class to emotion recognition accuracy. First,
all studies in this line of research have used emotion recognition accuracy tasks that focus solely on pattern matching
(see [21] for a comprehensive critique of cognitive ERA tasks), and with few exceptions (e.g., the empathic accuracy task),
showed faces without social context. As argued [21] a cognitive, pattern-matching, approach essentially changes a social
perception task into a cognitive task. Such a task not only takes away the social context within which social perception
takes place but, when (as is common) combined with a forced choice answer format, makes it possible to replace emotion
recognition with a discrimination or even a guessing task. This bias toward context-free emotion recognition tasks is at
odds with the social context-based arguments that form the basis of considering social class a form of culture.

Second, most research testing the social-class-as-culture account stems from a single cultural group, which does not
provide insight into how observed findings replicate across cultures or how certain aspects of countries’ social and cultural
ecologies can shape social class and ERA associations. The scant emphasis on the cross-cultural analysis of the relation-
ship between social class and ERA is particularly odd given that the argument regarding the likely mediating processes
between social class and ERA relies heavily on an account of class as culture [22]. We discuss this reasoning in greater
detail in the following sections.

The problem with a decontextualized approach to ERA

Much of the theoretical rationale concerning the psychological effects of social class and in particular the effects of lower
versus higher social class on emotion communication is based on describing social class in terms of independent and
interdependent self-construal [8], which in turn is strongly linked to cultural background [23]. Specifically, higher class indi-
viduals are considered to focus more on the self thereby endorsing an independent self-construal. By contrast, lower class
individuals are claimed to pay more attention to their social context and their social relationships [9], which is a defining
feature of interdependent self-construal. This difference in motivational priorities when attending to self-versus-others is
thought to explain much of the differences found with respect to ERA: lower class persons focus more on others; hence
they are more accurate on ERA tasks.

Given this line of argument, however, it is curious that the tasks typically used to assess ERA involved single faces
dissociated from their social context. Emotion perception in real life rarely operates devoid of context [24,25]; as such, the
context-less nature of the task and the type of information provided are not directly related to the way or ways that emo-
tion perception is practiced in everyday life. The present study addressed some of these shortcomings by adopting the
Assessment of Contextualized Emotions (ACE) [26], a new model and method of ERA that has been linked to different
types of social interaction outcomes [27,28] as well as correlates of social interaction [29].

The ACE model emphasises the importance of social context when assessing emotion recognition accuracy. By
embedding the expresser into a group, the ACE includes the most generic social context (other people) in the emotion
decoding process. The term ‘Emotion Recognition Accuracy’ used throughout this MS, refers to how accurately individuals
can identify specific emotions from facial expressions. The term, in effect, points to the end-result of the emotion recogni-
tion process. The terms ‘Emotion decoding’ or ‘Emotion Decoding Accuracy’ depict the broader process of extracting emo-
tional meaning from facial expressions. ACE distinguishes between emotion decoding accuracy (the signal, the accurate
perception of intended emotions, e.g., sadness for a sad expresser), and emotion decoding bias (noise, the perception of
other, secondary, emotions that may or may not be actually shown but are perceived, such as anger for a sad expresser).
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In order to properly assess the influence of social knowledge on Emotion Recognition Accuracy (ERA), it is insufficient
to merely evaluate secondary emotions from single faces. Secondary emotions are more likely to be perceived when
observers engage in perspective-taking to understand others, but this process is contingent on the availability of a social
context during the perception process. In line with the Truth and Bias model of social perception [30] see also [31,32] ACE
accuracy and bias are fundamentally separate processes, with bias being distinguishable from mere error [21]. These
two ERA indicators, have unique, measurable and meaningful associations with parameters of everyday social interaction
quality [27,28], personal and social well-being [29], personality traits that tap the social domain [33], and neural indica-
tors of perspective taking [34], whereas a standard emotion perception task (MSCEIT-faces) [10] or a standard hit rates
assessment of ERA do not (see also [29]).

By embedding ERA within a social context and allowing decoders to assess both accuracy and bias, the Assessment
of Contextualized Emotion allows to tap participants’ perspective taking capabilities. Indeed, supporting this idea, recent
neuroimaging evidence suggests that an ACE-type emotion task activates brain regions involved in theory of mind, unlike
tasks that simply require labelling an emotion expression without context [34].

In addition, culture profoundly impacts emotion recognition accuracy as measured with the ACE. An experimental study
conducted with Greek participants [35] found that both chronic and temporarily primed independent self-construal were
positively associated with accuracy in the ACE task. A mini meta-analysis of five lab studies using the ACE-cartoons in
Greece [33] (Studies 1-5) and a single study utilizing the ACE-faces in Germany [33] (Study 6) also found that higher
chronic independent self-construal was associated with higher accuracy. This relationship is primarily understood in
social-cognitive terms. Specifically, independent and interdependent self-orientations are respectively associated with less
or more attention to context, and therefore with more or less accuracy in the focal emotion recognition task [36,37].

The social class as culture perspective also puts forward expectations as to how social status shapes people’s social cogni-
tion. It understands social class as a facet of culture, and the class-specific social environments as affording distinct mind-sets
and behavioral scripts unique to each class. Individuals of lower social status tend to adopt a more contextualized cognitive
style as expressed by the way they think, their external attributions, expected actions, or other-referent feelings. By contrast,
higher social status is associated with a more agentic socio-cognitive engagement with the social world [9]. In several cultural
contexts, higher social status individuals tend to adopt more self-orientated, agentic and analytic modes of thinking and feeling
[38]. Compared to persons of lower social class, higher social class persons show lower inhibition and higher approach ten-
dencies [39,40], higher self-goals and higher focus on the future [41]. These findings align with evidence that power is linked
to a more selective and focused processing style [42]. Schmid Mast et al. [19] reason that this more deliberate processing by
individuals high in power is associated with higher interpersonal sensitivity, a concept that includes ERA.

Notably, these different, class associated, patterns of social cognition affect emotion perception, especially when con-
text is provided as well [35,37]. Specifically, higher status, agentic, independent persons are expected to be more focused
on the focal target’s emotions and hence would be more accurate in emotion recognition.

Social class and culture

A second concern motivating the current study was that the existing literature on the social class as culture account has
focused very much on the concept of individualism and failed to consider the impact of broader social and cultural ecolo-
gies. Typically, research showing that higher SES is associated with higher self-centeredness, and lower other-orientation
(such as reduced prosocial behavior; [43]) has emanated from countries higher in individualism. Yet, different cultures
may structure the relationship between social class and psychological tendencies, such as focusing on the self and on
others, differently [see 44]. Examining the social class — ERA link in different cultures allows to test whether differences in
the emphasis people of higher social status place on attending to others versus the self, could translate into differences in
decoding other persons’ emotions. As noted above, it is a curious oversight that even though culturally connoted self-other
orientations are postulated to explain social class effects on ERA, there is almost no research that spans different cultural
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and geographical contexts. To our knowledge, only one study considered ethnicity when examining ERA. Monroy et al.
(2022) failed to find robust differences among ethnic sub-groups within the U.S.

Therefore, in addition to person and culture-level individualism, Study 2 tested the moderating effect of various cultural
factors that are expected to moderate the SSS- ACE relationship. First, we reasoned that one aspect of culture-level
influence may have to do with long-term (future) orientation. It has long been argued that social class is positively related
to future orientation and delay of gratification [41,45—47]. At the individual level, high-level construal and long-term orienta-
tion have been associated with construing emotions in more instrumental, situationally impactful ways [48]. We therefore
reasoned that long-term orientation, an expression of future orientation at the collective level [49], would strengthen social
class and ERA relationships.

Second, we considered social inequality, after Schmalor and Heine’s [14] reasoning and evidence at the individual
level, that perceiving higher economic inequality shifts people’s focus toward the self and hence reduces emotional intelli-
gence abilities especially for those higher in social status.

Last, we assessed cultural differences in relational mobility, the extent to which a given society affords individuals the
freedom and the opportunity to form and develop new social and personal relationships [50]. We considered relational
mobility as a culture-level behavioral indicator of exposure to social interactions with different persons and relationships.
Specifically, limited experiences with different people and new faces can affect accurate recognition of facial emotion
expressions [51,52]. Hence, we expected that individuals from cultures with higher relational mobility would exhibit more
accuracy (and less bias). We aimed to explore how this aspect of social ecology would play out for the social class —-ERA
relationship. Since the effect of individualistic orientation related to social class is conceptually situated at the individual
and not the cultural level, a culture level effect of individualism was not expected. We nevertheless exploratively tested the
effect of specific cultural level indicators.

The present studies

To address the above concerns and research gaps we examined the relationships between social class and emotion
recognition accuracy in a diverse array of cultures using an ERA method that incorporates social context. Study 1 was
conducted in the Czech Republic and involved a community sample and Study 2 was conducted in 12 cultures that span
three continents: North America (USA), North, Central and South-East Europe (Ireland, UK, Italy, Germany, Greece, Tur-
key, Poland, and Spain) and South and East Asia (Japan, China, India). The countries were selected with the aim to have
a good mix of cultures from different parts of the world in terms of key cultural orientations, such as variation in individual-
ism/collectivism [53] or honor/face/dignity [54].

We used both a subjective [11] and an objective indicator of social class (Parental Educational Attainment Level),
because social class contexts are considered as being influenced by two processes: the construction of an individu-
al’s rank relative to others in the social class hierarchy and the objective experience of the different levels of material
resources that define an individual’s social live [8]. In this vein, parental status is frequently employed as a proxy for gaug-
ing the socioeconomic background of university/college students [55].

We predicted that - due to the agentic mind set of higher social class persons - higher social class would be associated
with more accuracy (and less bias) in the ACE task and this association will be explained by the established [38] individu-
alistic self-construal of higher-class persons. A central question within the scope of these studies was whether a traditional
hit rates approach - associating one (correct) label to a single emotion expression - can provide the same information as
the accuracy and bias approach of the ACE. This is important given that most of the studies on the topic have adopted
such a traditional hit rates approach to assess ERA. Across all studies, the assessment of accuracy and bias in a contex-
tualized assessment of emotion was expected to be superior to simple hit rates in revealing associations with personality
traits. Finally, Study 2 tested the moderating effect of cultural factors that are known to moderate the SSS - ACE relation-
ship: Long Term Orientation, Relational mobility and Inequality.
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Study 1

Study 1 constituted a first test of the main hypothesis that higher social class is associated with higher accuracy when an
assessment of contextualized emotion is used but not when using a traditional hit rates approach, which associates one
(correct) label to an emotion perception.

Method
Participants and procedure

Participants (N=338) were between 18 and 35 years (M=23.24, SD=4.92), of whom 241 self-identified as women 97 as
men. From the total sample of 384, 44 did not complete all the necessary information and 2 were outside the targeted
age range. These cases were excluded. They were recruited using non-probability sampling from the general population
of the Czech Republic via advertisements on social media platforms, in local newspapers and posters displayed in public
areas. Data collection started on 5" January 2023 and ended on 17th December 2023. The procedure involved different
phases of data collection (online and in the laboratory, see detailed description in the Supplementary File S1). Partici-
pants provided informed consent in writing. Here we present results from the main online data collection. A power analysis
performed using G*Power statistical software [56] showed that a minimum of 273 participants was required to achieve

a statistical power of 80%, assuming a small effect size (r=.15), a Type | error rate of 5%, and a one-tailed test of signif-
icance. The data presented here are part of a larger pre-registered project (https://osf.io/pu56h/?view_only=3fbcf8042
fa34383b68dc436ae404dd9). However, the hypotheses of the present study were not preregistered. The research project
was approved by the research ethics committee of the Palacky University.

Measures

All measures were translated into Czech using a team-based translation approach [57].

Subjective and objective social class. Social class was operationalized in terms of subjective social status (SSS)
using the MacArthur Scale of Subjective Socioeconomic Status [11], a measure that depicts a ladder with 10 rungs, which
participants use to indicate their relative standing in society. Second, we assessed participants’ parental educational
status on a six-point scale (mother and father) ranging from ‘no formal education’ to “completed a post-graduate university
degree.” Parental education status is considered a measure of objective SES and a reliable indicator of social class used
in past research [9].

Emotion recognition accuracy. We used a brief version of the Assessment of Contextualized Emotions [see 33] to
assess ERA. Participants saw a series of 24 images (see Fig 1 for an example) showing four emotions (sad, happy, angry,
disgust) expressed by one man or one woman, who was shown either alone or surrounded by two other individuals of
the same gender who showed either the same or a neutral expression. There are 16 different pictures (8 male) depicting
emotion in context and 8 different pictures depicting emotion in single faces. Stimuli were selected from the ACE-full
[27] as those showing higher test-retest reliability based on previous research [33 study 7]. By embedding the expresser
together with others, the ACE includes the most generic social context (other people) in the emotion decoding process.
Participants’ task was to rate, on a seven-point scale, the central person’s emotion expression using seven emotion scales
(calm, fear, anger, surprise, disgust, sad, happy). The scoring dimensions of the ACE are accuracy (the intensity rated for
the target emotion scale, i.e., anger intensity on the anger scale for an angry expression) and bias (the mean of ratings
on all non-target scales) which have been shown to constitute two distinct facets of emotion decoding [27,33]. Accuracy
is based on an intensity judgment because intensity has been shown to be a valid and meaningful indicator of ERA [58].
Specifically, ACE accuracy pertains to the ability to accurately perceive the emotional intensity expressed by the focal
individual whereas ACE bias accounts to perceiving intensity of emotions additional to those communicated by the focal
person.
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Fig 1. Example of ACE —Faces. Note: Target depicts emotion of anger, with surrounding persons expressing a congruent emotion. For copyright rea-
sons only an example image is provided. Interested authors can ask for permission to use the material.

https://doi.org/10.1371/journal.pone.0323552.9001

Hit rates were calculated on the same ratings such that 1 was scored when the target scale (i.e., anger for an anger
expression) was rated higher than any other scale, 0 when this was not the case. Accuracy, bias scores and hit rates,
were calculated separately for each emotion and later combined. In line with the truth and bias model of social perception
[30], ACE accuracy and bias are two dimensions which — event though theoretically independent — are typically correlated
(see [33], average r(338) =.472 in the present sample); therefore, when predicting ACE accuracy or bias, it is imperative to
account for the respective other variable.

Individualism and collectivism were measured with the 24 item Singelis individualism and collectivism scale assess-
ing the horizontal and vertical dimensions of individualism and collectivism [59]. Example items: for horizontal individual-
ism (e.g., “l often do my own thing”; “I am a unique individual”); for vertical individualism (e.g., “It annoys me when other
people perform better than | do”; “Competition is the law of nature”); for horizontal collectivism (e.g., “The well-being of my
coworkers is important to me”; “To me, pleasure is spending time with others”); and for vertical collectivism (e.g., “l would
sacrifice an activity that | enjoy very much if my family did not approve of it”; “| usually sacrifice my self-interest for the
benefit of my group”).

The Faces branch of the Mayer, Salovey, Caruso El Test (MSCEIT) [10] includes photographs of faces. Participants
are instructed to assess how much a certain emotion (given a list of five emotions) is expressed in each of the photo-
graphs (from 1=not at all present to 5=very much present). Scoring of the items utilizes the consensus method which
indicate the extent to which responses align with the established norms for this specific sample [10].

Results and short discussion

Subjective social status (SSS) was significantly and positively related to ACE accuracy and bias (r (338) =.160, p=.003,
and r(338) =.147, p=.007) but not to either hit rates accuracy (r (338) = -.067, p=.218) or the MSCEIT faces scores
(r(338) =-.032, p=.551.05 see Table S1). SSS was also significantly and positively related to vertical individualism
(r(338) =.180, p=.001). To test the effect of social status on ERA accuracy and bias we regressed ACE accuracy on SSS
controlling for gender and ACE bias. SSS was a significant predictor of ACE accuracy (3=.102, t=2.13, p=.034, total
F(4,334) = 37.87, p<.001 See Table S2). When, in a second step, vertical individualism was entered in the equation,
the SSS and ACE accuracy relationship was rendered nonsignificant (3 =.095, t=1.95, p=.052). Regressing ACE bias
on SSS (also controlling for gender and ACE accuracy) did not yield any significant relationship of SSS with ACE bias
(B=.057, t=1.19, p=.235). There were no significant gender by SSS interaction effects either on ACE accuracy or ACE
bias and SSS was not related to ACE bias. Parental education level, an objective index of social class, was not signifi-
cantly or meaningfully related to either ACE accuracy (r (338) =.033, p=.549) or bias (r (338) =.072, p=.186, see Table
S1). We also explored the relation of SSS with emotion recognition accuracy of faces without context (single faces) and
the relationship was positive but nonsignificant (3=.086, t=1.7, p=.078 see Table S2).
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Overall, the results tend to support the hypothesis that higher social class is associated with higher emotion recognition
accuracy in context. There was also initial evidence pointing to the role of person-level individualism for explaining this
relationship. However, these results came from a single cultural group known to be relatively high on horizontal collectiv-
ism [60], therefore, Study 2 tested the hypotheses using a broader sample of cultural groups.

Study 2

Study 2 tested the main hypothesis in 12 cultures across the globe. A broad sample set allowed to also test ERA effects
at the collective level and in a more reliable way than in the past. This broad sample of cultural groups from different
regions of the world allowed us to explore, for the first time, socio-ecological factors that may affect the social class -ERA
relationships, beyond independent and interdependent self-construal: future orientation, relational mobility, and economic
inequality.

Metvhod
Measures

The study was completed in the official language of each respective country. The data collection period started on 13"
July 2020 and ended on 1%t July 2021 for all sites (see Supplementary File S1 for specific period dates for each site data
collection). Questionnaires and instructions were compiled in English and then translated into other study languages
following a team translation approach [57]. All scales and tasks were first translated by native speakers and then checked
by a team member (fluent in both English and the local language) to ensure they were understandable, meaningful, famil-
iar, and appropriate for the respective cultural context. The data presented here are part of a larger pre-registered study
(https://osf.io/pk3mu) testing hypotheses on cultural differences in attachment and self-other orientation. However, the
present study hypotheses were not preregistered.

Given the lack of prior research on this topic, we followed previous multisite cross-cultural studies that included cogni-
tive predictors similar to those in our study [e.g., 61]. An a priori power analysis [56], based on a small to medium effect
size of #=0.07, with a power target of 0.80 and an alpha level of 0.05, suggested a required sample size of 141. All sites
significantly surpassed this number (see Table 1 for a detailed breakdown of data collection and sample demographics).
The final dataset comprised 2,440 participants (1,653 women, 775 men, and 12 non-binary individuals) with an average
age of 24.4 years (SD=7.81). Following data collection, we performed a multilevel power analysis using the simr package
in R [62], which confirmed that the sample size was sufficient to detect medium Level 1 effects, with statistical power of
86.10%, Cl,,,, [83.80%, 88.19%].

Transparency and openness

All measures, manipulations, and exclusions in these studies are disclosed in the following sections and the supplemen-
tary File S1. All data are publicly available (https://osf.io/vz6jy/?view_only=fa31c2de9c7c4b10bd0df66a1dfa5a06).

Participants and procedure

Participants completed a web-based survey on “people’s social relationships and cognitive styles” using two online plat-
forms (Qualtrics for the US and the UK samples and LimeSurvey for all other samples). The survey was distributed to
student participants, who were over the age of 18, from universities across twelve countries (China, Germany, Greece,
India, Ireland, Italy, Japan, Poland, Spain, Turkey, the UK, and the US). Completion of the survey took approximately 35
minutes (M=35.6, SD=15.5). Participants with extreme values in completion time (i.e., under 10min.) and those who
failed attention checks were excluded; these exclusion criteria reduced the final sample to N=2440 from N=2618. Five
participants were excluded for being under the age of 18, 12 for missing values and outliers, and the rest for failing an
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Table 1. Main descriptives for each data collection site.

Country N Language | % Fem. | Age SSS Accuracy |Bias Hit rates Acc Bias | Gini |IND |LTO |RM
M SD M SD M SD M SD (M SD |r

China 211 Chinese | 66.80 19.84 (1.75 |5.86 147 289 0.52 1.83 0.41 .30 14 10.47 46.80 (20 |87 |4.04
Spain 181 Spanish 54.70 28.94 431 597 |1.31 3.47 056 [1.82 0.43 | .43 17 10.07 34.30 |51 |48 4.42
Germany | 211 German 82.90 25.63 |9.34 |6.34 |1.58 [3.51 |0.54 [1.72 |0.36 | .51 17 10.32 32.00 |67 |83 4.19
Greece |215 |Greek 76.30 27.51 |9.16 |5.74 |1.51 |3.46 |0.54 |1.78 | 0.38 | .44 .16 10.29 33.20 |35 45 |4.10
India 154 English 61.70 29.22 19.78 |6.39 /1.88 3.37 059 212 0.54 | .28 .16 10.20 37.80 48 |51 3.20
Ireland 146 English 67.10 27.89 110.69 [6.09 1.47 3.40 0.52 1.86 0.41 .38 A7 10.11 30.30 |70 |24 1 4.29
Italy 308 Italian 69.50 23.80 |7.27 |6.11 [1.34 |3.26 |0.53 |1.72 | 0.33 | .42 .17 10.30 3540 |76 |61 3.95
Japan 187 | Japanese |54.00 20.42 |3.16 |6.54 [1.30 |3.27 |0.57 |2.20 |0.44 | .25 14 10.41 32.10 |46 |83 3.93
Poland | 193 Polish 65.80 22.90 |4.56 |5.55 [1.39 |3.33 |0.57 |1.71 |0.33 | .45 .16 1 0.18 31.80 |60 (38 442
Turkey 207 | Turkish 68.60 20.30 |2.14 6.64 |1.31 1343 |0.59 [1.82 1 0.33 | .43 .15 10.33 39.80 37 (46 |4.12
USA 229 English 56.80 28.99 944 |511 172 3.38 0.55 1.73 |0.38 |.40 17 10.35 4150 |91 26 | 4.38
UK 198 English 84.30 19.31 |2.37 |5.26 |1.43 |3.52 |[0.52 |1.75 |0.34 | .44 .16 10.17 3250 |89 |51 4.32
Total 2,440 67.70 2441 /781 597 [1.47 3.35 0.57 1.82 0.41 |0.40 17 10.33

Note: SSS: Subjective socio-economic status, IND: Individualism, LTO: Long Term Orientation, RM: Relational mobility

https://doi.org/10.1371/journal.pone.0323552.t001

attention check or having extreme values of completion time. The survey was anonymous, participants could stop at any
time, and confidentiality of information was assured. At the beginning of the survey, participants were informed that com-
pleting it constituted providing informed consent. The study was approved by the ethics research committee of University
of Crete and collaborating Universities which required additional ethics approval. The average age of participants was 24
years (M=24.4, SD=7.81). Participants self-identified as female (n=1653) or male (n=775) and 12 participants identified
themselves as non-binary. Further, 41% of the participants had a high school diploma, 40% had a university degree, and
18% had a postgraduate degree. Please refer to Table 1 for details on data collection and final sample descriptive statis-
tics. The same measures of subjective and objective social class were utilized as in Study 1.

Emotion recognition accuracy. We used a brief version of the Assessment of Contextualized Emotions (modelled
after ACE-brief, [33]) to assess ERA. Participants saw a series of 20 images (see Fig 1 for an example) showing
four emotions (sad, happy, angry, disgust) expressed by a man and a woman, who were depicted either alone or
surrounded by two other individuals of the same gender who showed either the same (congruent) or a neutral expression
(incongruent). There are 18 different pictures (9 men) depicting emotion in context (9 incongruent) and 2 pictures (1 man,
1 woman) depicting a single person showing a happy expression. Stimuli were selected from the ACE-full [27] based on
their high test-retest reliability as assessed in previous research (see [33], study 7). Decoders used a seven-point scale,
to assess the (central) person’s emotion expression in terms of seven emotions: calm, fear, anger, surprise, disgust, sad,
happy. Accuracy, Bias and hit rates were calculated as in Study 1. Accuracy and Bias were correlated r(2440) =.33 in the
present samples. The main test characteristics are presented in Table 1.

Self-construal. We measured self-construal using the revised version of the Self-Construal Scale (SCS) [63]. The
scale has two orthogonal dimensions measuring the strength of independent and interdependent self-construal. The
independent self-construal subscale contains items that assess uniqueness in social behavior and related cognitions and
emotions (e.g., “l do my own thing, regardless of what others think”). The interdependent self-construal subscale includes
items that assess connectedness in social behavior, specifically emotions, cognitions, and behaviors regarding in-groups
(e.g., “It is important to me to respect decisions made by the group”). Each subscale contains 15 items, which were all
rated using a 7-point Likert scale (1=strongly disagree to 7 = strongly agree). Results for internal consistency and
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cross-cultural construct equivalence of independent and interdependent self-construal are presented in the supplementary
file (Table S1).

Long term orientation indicators for each country were taken from Hofstede [53]. Gini indices were retrieved from the
World Bank Data (https://databank.worldbank.org/ home.aspx) with 2019 as the index year. If a value for a country was
not available for 2019 the closest values available to that year was used. For relational mobility we utilized the raw country
indicators reported in Thomson et al. [50] available for nine of the 12 countries in our dataset and conducted three new,
independent online studies in India, ltaly and Greece (see Supplementary File S1).

Results

The data from the present study constituted a nested data structure in which ratings were analysed as nested within
people using a series of multilevel random coefficient models. We conceptualized the data as having a two-level hierar-
chically nested data structure within countries and analysed these data using the program HLM [64] following guidelines
offered by Nezlek [65]. First, we calculated unconditional models (no predictors at either level of analysis) that estimated
the means and variances (within- and between- persons) of the measures of ACE accuracy and bias. Summaries of these
analyses are presented in Table 2. Inspection of the means suggests that overall, participants were more accurate than
biased in ERA and much of the measures’ variance was within countries.

Residual versus predicted values plots of ACE accuracy and bias (see Figs S1 and S2) suggested the model was
homoscedastic and that residuals versus predicted values relationships were not systemically invariant. We present the
proportion of variance within persons (the converse of intraclass correlation [ICC]) as also indicative of power for detect-
ing cross-level interaction effects. Lower ICCs favour the power for social interaction direct effects, whereas higher ICCs
favour the power for cross-level direct effects [66]. While an extensive discussion on the ideal sample size for multilevel
modeling is outside the scope of this paper, it is worth noting that there are varying recommendations among researchers.
Some researchers contend that even with as few as 10 groups, utilizing random effects rather than fixed effects is appro-
priate [67]; see Quesque et al. [68] for such a limited number of randomly varied country predictors on the topic of emotion
perception.

The main hypotheses involved relationships between social class (subjective and objective) and ACE accuracy and
bias at the individual level with no predictors at the culture level. These analyses also controlled for gender and age given
known interrelationships between those and ERA [69,70]. The 12 cases indicating gender ‘non-binary’ were randomly

Table 2. Zero order correlations and descriptive statistics for study variables.

1 2 3 4 5 6 7

1. Accuracy 334" .283" .052" .014 .087" .070”
2. Bias -.572" .076" -.063" .016 .080”
3. Hit rate -.01 043" -.025 -.043"
4. SSS .063" 135" .030
5. Parental education -.001 -.002
6. Independent .014
7. Interdependent

Mean 3.36 1.84 0.39 5.97 7.24 4.78 4.65

SD 0.05 0.04 0.02 0.14 0.23 0.05 0.04

Within-countries Variance 91% 86% 82% 90.05% 89% 92.5% 95%

Note: N=2,440, SSS = Subjective social status. The correlations among the study variables are presented to be consistent with previous research. Such
correlations confound between- and within-group variability and therefore provide potentially inaccurate descriptions of relationships at the individual

level. * p<.05, ** p<.01.

https://doi.org/10.1371/journal.pone.0323552.t002
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assigned 1 (male) for the current analyses. This coding did not result in any difference in the relationship between Gen-
der and ACE accuracy and bias compared to the initial coding. Results from control MLM analyses performed excluding
these 12 cases did not meaningfully differ from those reported here (see Table S16). The model predicting ACE accuracy
is presented in (1). Given that some of the samples were collected after the start of the Sars-Cov-2 epidemic and in order
to control for possible COVID related behavioral effects we also entered time elapsed since Covid started as a control
variable (see Table S17) in the main analyses, but there were no significant or meaningful differences in the results from
those in the reported analyses. All variables were group (country)-mean centered, except for gender which was entered
uncentered, and all predictors were modelled as randomly varying across countries.

(1) Level 1: y, = Bo,- + B“*SSS + sz*Gender + B3j*Age +B4J*Bias .

Level 2: BOJ. = Yoo * Uy

Bu‘ =Yt Uy
sz =Yyt Uy,
[33j Vgt Uy

4~ Va0 + Uy

Subjective social status (SSS) was positively associated with ACE accuracy (y,,=.017, t=2.22, p=.048); gender
(women scored higher than men and nonbinary persons, y,,=.15, t=3.07, p=.011,) and higher age (y,,=-.005, t=-3.35,
p=.006) were also significant predictors of ACE accuracy. SSS was also significantly related with ACE accuracy with-
out the gender and age controls (y,,=.018, t=2.33, p=.040). SSS was not a significant predictor of ACE bias (y,,=.001,
t=.02, p=.985) and gender was inversely related to ACE bias (y,,=-.12, t=-6.02, p<.001). We calculated the effect size of
the full model compared to a null model [71] to be #=.0.

Using the same analytic scheme as depicted above, we replaced SSS with parental education level, an objective index
of social status. Parental education level was not significantly associated with ACE accuracy (y,,=.017, t=1.65, p=.127),
yet, was negatively associated with ACE bias (y,,=-.019, t=-5.16, p<.001) a relationship also depicted in Fig S4. We
calculated the effect size of the full model compared to a null model [71] to be #=.03.

Independent self-construal was added to the model in a second step to test the prediction that chronic independence
mediates the relationship between SSS and accuracy. As expected, independent self-construal was positively associated
with accuracy (y,,=.042, t=2.73, p=.020) and its inclusion rendered the SSS and ACE accuracy relationships nonsig-
nificant (y,,=.013, t=1.87, p=.089). A separate analysis, with independent self-construal as the outcome variable, found
SSS positively associated with independence (y,,=.072, t=6.68, p<.001) but not with interdependence (y,,=.002, t=0.28,
p=.780). These findings suggest that the positive relationship between SSS and ACE accuracy was primarily driven by
positive associations between SSS and independent self-construal. By contrast, entering independence or interdepen-
dence, did not meaningfully change relationships between parental education level and ACE bias.

Across and within country assessment of hit rates

A separate set of analyses using subjective social status/parental educational level, gender and age but this time with hit
rates as the outcome variable did not find a significant relationship between SSS and hit rates (y,,=.002, t=1.13, p=.280).
Parental education had a marginally nonsignificant positive association with hit rates (y,,=.002, {=2.03, p=.067). Hit rates
were significantly associated with gender (women had higher hit rate accuracy y,,=.026, t=2.61, p=.024) and age (older
persons had lower hit rate accuracy y,,=-.001, t=-4.06, p<.001).

Given that most of the existing research took place with North American samples, we also examined the main associ-
ation between subjective social status and ACE accuracy/bias and hit rates with only our sample from the US (see Tables
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S21 and S22). SSS was not significantly or meaningfully associated with ACE accuracy (=-.01, {=-.01, p>.05, Table
S21). but was a positive predictor of ACE bias (3=.164, t=2.780, p<.01, Table S22). SSS was also negatively associated
with hit rates in our US sample (3=-.150, t=-2.33, p<.05, Table S23). These latter results are in line with evidence from
research that adopted traditional ERA measures, i.e., hit rates [7,13] and reinforce our argument for the need to examine
ERA across different cultural contexts and with methods that take social context into consideration. As in Study 1 there
were no significant gender by SSS interaction effects either on ACE accuracy or ACE bias (see Tables S21 and S22).

Testing country-level social ecology moderators

To test the potential moderating effect of the targeted country-level variables (Gini, Long-term Orientation and relational
mobility) a random intercept and random slope model outlined in (2) was fitted with Accuracy or Bias as respective outcome
variables at the individual level predicted by relational mobility, Long-term Orientation and Gini index (both grand-mean can-
tered) at country-level. The results from those analyses are presented in Table 3. In exploratory analyses we firstly tested for
possible effects of country-level individualism, power distance and masculinity using Hofstede [53] indicators, yet no signifi-
cant or meaningful effects either on the ACE scores or the social status — ACE accuracy/bias relationships were observed.

(2) Level 1:
Y, = Bo,' + B”*SSS + sz*Gender + B3j*Age +B4J.*Bias + 1
Level 2
B =VYor + Yor (GiNi) + vy, (LTO) + vy, (RM) +
By =Vso. Yy (GiNi) +y,, (LTO) +v,, (RM) + g

sz =Vt My
B3j = V31 + pgj
B4j = Yy My

Higher Long-term Orientation and Gini were associated with lower scores on ACE accuracy overall (y,,=-.004, t=-2.94,
p<.05andy,,=-.023, t=-3.13, p<.05 respectively). Importantly, all three country level predictors significantly moderated
relationships between social class and accuracy. The positive association between SSS and accuracy was strengthened
in countries with higher Long-term Orientation (see Fig 2a) and was weakened in cultures with higher Relational Mobility
and higher Gini (see Figs 2b and 1c). For example, as observed in Fig 2a in cultures with lower Long-term Orientation
(namely, Ireland, USA, Poland) the association between SSS and ACE accuracy was even negative.

We then conducted the above-described analyses replacing SSS with parental education level. Neither Long-term
Orientation, Gini or relational mobility moderated the negative relationship between parental educational level and ACE
bias (v,,=-.010, t=-2.62, p<.05); yet, relational mobility was a negative predictor of ACE bias overall (y,,=-.125, t=-5.81,
p<.001). Afurther test of participants’ own educational level on ACE bias (replacing parental educational level with partici-
pants’ respective education level measure) had no such effect on either the ACE bias or the ACE accuracy indices. Additional
analyses to test SSS and parental educational level relationships with accuracy and bias separately for each of the four emo-
tions expressed in the ACE (happy, anger, sad, disgust depicted in S3 to S6 Tables) as well as for the congruent and incon-
gruent conditions found that SSS was consistently positively related with individual accuracy scores for each emotion and
parental educational level with ACE bias scores for all emotions (Tables S12 to S18). Country level moderators, however,
had more variable moderation effects on SSS and ERA relationships. Notably, SSS was more distinctly associated with ACE
accuracy in the congruent emotion condition than the incongruent condition (see Tables S9 and S10). Notably, Gini, Long-
term Orientation and relational mobility did not moderate SSS or parental education levels relationships with hit rate levels.
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Table 3. Multilevel model of relationships between SSS and ACE accuracy as a function of countries’ Long-Term Orientation (LTO) Relational
Mobility (RM) and Gini.

RM LTO Gini
Coef. SE t-value Coef. SE t-value Coef. SE t-value Coef. SE t-value
Intercept ,, |3.118 098 | 31.66** | . |-.045 .067 |-.68 w2 | =004 .001 -2.94% w0 | =023 .007 -3.13*
SSSs .017 .006 |2.63* | =023 .004 |-4.83* | = |.0004 | .0001 2.79% s | =002 .0007 | -3.40%*
Gender. .145 .049 2.96*
Age -.005 .001 -5.01%*
Bias ,, 579 .037 15.26%**

Note: Coefficients in bold are described in the results section. Gender coded -1=men, 1=women * p<.05 ** p<.01, ** p<.001

https://doi.org/10.1371/journal.pone.0323552.t003

Discussion

As part of a broader interest in the cognitive, behavioral, and emotional consequences of social class differences [6],
higher social class has been repeatedly found to be associated with less accuracy in perceiving emotion [7]. However, this
research was conducted primarily in North America and with tasks focusing on decontextualized facets of emotion percep-
tion (e.g., Diagnostic Analysis of Non-Verbal Accuracy, Reading the Mind in the Eyes Test). The present study addressed
this context-free assessment and mono-cultural focus by collecting data from multiple cultures and using a contextualized
emotion recognition accuracy assessment that has demonstrated internal and ecological validity across cultures and types
of social interaction [27].

Using a community sample in the Czech Republic and student samples across 12 other world cultures we found that
higher subjective social status (SSS) was associated with better emotion recognition accuracy using the Assessment
of Contextualized Emotion (ACE), an Emotion Recognition Accuracy (ERA) model and method that incorporates social
context and distinguishes between accuracy (the perception of intended emotions) and bias (the perception of additional
emotions to those expressed), in line with the truth and bias model in social perception [30]. Notably, in both studies, sub-
jective social status was not associated with either a hit rates assessment of ERA (as typically used in previous research,
[7,13]) or with a standard assessment of non-contextualized emotions (Mayer Salovey Caruso Emotional Intelligence
Test faces, Study 1). Interestingly as shown in Table S1 MSCEIT negatively correlated with ACE bias replicating previous
results ([27,33]). As in previous research, bias perception negatively relates to MSCEIT Faces scores suggesting that both
ACE bias and the MSCEIT scores reflect culturally normative perception. Moreover, contrary to results from a recent study
in the US [72] gender was not found to moderate the subjective social status — accuracy relationship. This evidence is in
support of our argument that the ACE provides a more nuanced approach to ERA compared to the categorical (hit rates)
approach typically utilized in past research; it also replicates previous research that ACE accuracy and bias but not hit
rates are related to constructs capturing social competence [33].

Importantly, the association between higher SSS and ACE accuracy was explained by the endorsement of independent
self-construal at the person level. Given that higher SSS was positively associated with independent (but not with interde-
pendent) self-construal, we assume that psychological tendencies associated with independence underlie the association
between social status and ERA. Higher social class persons tend to adopt a more self-oriented mode of thinking [38]. As
previous research using different versions of the ACE has shown [33,35], experimental manipulations or chronic measures
of higher individualism led to better accuracy in recognizing facial emotional expressions in context. This effect can be
explained by the observation that persons higher on independence employ a more deliberate, agentic and goal oriented
cognitive style [23]. They therefore pay more attention to the emotional expressions of others and are able to decouple
them from contextual “noise.” Thus, persons of higher social status, who are typically characterized by higher indepen-
dence [38], also adopt this socio-cognitive strategy.
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Fig 2. Relationships between social class and ACE accuracy as a function of country-level Long-Term Orientation (1a), Relational mobility
(1b) and Gini (1c).
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Taken together, we interpret this main part of the results as evidence of the influence of the more agentic and analytic
modes of thinking that higher class persons adopt [9]. Higher power, which also partially overlaps with social status [73],
drives higher action orientation for the perception of emotions [39,42] and this may also explain the positive associations
between higher social class and emotion perception. Further evidence of the action-oriented tendencies associated with
higher social status (and power) is that subjective social status was more strongly associated with ACE accuracy when
the expressions shown by the target and the surrounding group were congruent rather than incongruent (group express-
ing neutral emotions). A group context (others expressing the same emotion as the central character) tends to amplify the
perception of facial expressions at least in some cultures [27].

Additional evidence for a positive link between higher social class and ERA was provided by the observation, in the
second study, that parental education level, an objective index of social status, was negatively associated with ACE bias.
A negative association between parental education and ACE bias means that higher education level can predict greater
ERA by reducing bias (the perception of emotions additional to the ones expressed). It warrants further investigation,
however, into why parental educational level might lead to less bias but not to more accuracy in the ACE model whereas
subjective social status is associated with more accuracy but not with less bias. Speculating on processes that link paren-
tal education to ACE bias, it is possible that exposure to higher education reduces interpersonal biases and stereotypes
when judging other people [74]. ACE bias reflects in part the influence of stereotypes on emotion perception [21]. Specifi-
cally, ACE bias involves the perception/attribution of additional emotion categories, a process that is likely driven by beliefs
and stereotypes. Overall, these results highlight the significance of differentiating between socio-cognitive processes that
pertain to signal (accuracy) and those related to noise (bias) in emotion perception [30].

Moreover, the herein presented research provides novel insights into how social-ecological processes at the collec-
tive level (Long term orientation, Relational Mobility, Inequality) can explain different aspects of the relationship between
social status and ERA. As expected, higher country-level Long-term orientation strengthened the positive SSS and ACE
accuracy relationship. Higher social class persons are typically long-term oriented [46,47] and environs where people
tend to exhibit more patience and delay of gratification (higher Long-term orientation, [49]) can augment instrumental and
action-oriented tendencies associated with higher SSS. In fact, it is possible that this aspect of cultural differences cou-
pled with differences in the rating tasks used can explain some of the contradictory findings between previous research
mainly conducted in the US (a low Long-Term Orientation cultural context) and the present findings. For example, relation-
ships between higher SSS and Hit rates accuracy were negative only for our US sample. Future research should test this
directly by utilizing contextualized and more traditional stimuli together with contextualized emotion recognition methods
and models. Such research would also need to distinguish facets of social status and power (and their overlap) that can
account for more and less agentic modes of emotion recognition.

Higher culture-level inequality (higher Gini) was also found to weaken the SSS and emotion recognition accuracy
association. The results regarding inequality were consistent with Schmalor and Heine’s [14] individual-level findings that
higher inequality reduces ERA. Schmalor and Heine conjectured that the perception of inequality intensifies feelings of
self-sufficiency which, in turn, exaggerate an already -- in their study negative -- relationship between SSS and ERA. In
our study, however, higher inequality attenuated a positive relationship between SSS and accuracy. In that respect, one
could consider the type of the task (contextualized facial emotion expressions) and its significance in view of peoples’ —
unequal -- social ecologies. As well as signifying individual-level capabilities [14] the ACE entrains a social form of emotion
perception [34], which can have a relational significance for peoples’ social communication [4]. Economic inequality can
weaken trust and social capital and weaken social ties [75] thereby impacting such social forms of emotion perception.

Last, we explored the role of relational mobility, a behavioral indicator of social interaction, for the social status — ERA
link. Whereas higher relational mobility was associated with lower ACE-bias overall, higher country-level relational mobility
weakened the social status-accuracy association. The former finding is consistent with evidence that higher frequency
of social interaction with others is beneficial for ERA [51,52] and future research should explicitly include a measure
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of frequency of social interaction and social networking. However, it is as of yet unclear why higher relational mobility
weakened the positive relationship between SSS and ERA. It is possible that in more affiliative social ecologies (in high
relationally mobile societies where people need to actively show affection to maintain relationships, [76]), everyone is
expected to show more attention to others. This would then weaken the difference between higher and lower social class
and thereby reduce the link between higher SSS and ERA.

Overall, the results are in line with Schmid Mast et al.’s [19] and Hall et al.’s [17] conclusion that the actual effect
of relationships between verticality in social relations (social class, hierarchy, power) and accuracy in decoding others
depends on the specific social structuring circumstances. Further research might aim to disentangle the individual- and
collective-level processes of how Long-term-orientation and relational mobility influence the social and emotional percep-
tual abilities of individuals of higher and lower social status.

Limitations

Despite its strengths (inclusion of a diverse set of world cultures, and a new method for assessing ERA), the present
study has certain limitations that should be considered. First, Study 2 involved a younger generation, restricting the gen-
eralizability of our findings. Although focusing on younger persons guaranteed a level of comparability across cultures, at
the same time younger samples who often include students (as is the case in Study 2), often are from families with higher
SES and higher parental education and are thus not representative of the social status differences within each culture.
Second, although the analyses included a good representation of countries around the world, and had adequate statisti-
cal power concerning questions at individual level [77], the moderate number of groups raises questions about ensuring
adequate statistical generalizability at country-level. Therefore, the observed culture-individual-level interactions effects
should be considered with caution. Future research should seek to increase the number of group-level observations and
aim to disentangle status from power as predictors of ERA capabilities. For several of the tested relationships, the size

of the effect was small to medium, a not uncommon phenomenon for moderation effects [78] and for research that com-
bines cognitive with self-report methodologies [79]. Lastly, future research should explore whether the positive relationship
between ACE and SSS arises from the possibility that ACE represents a more cognitively demanding emotion recogni-
tion task compared to those typically employed. This consideration aligns with evidence suggesting positive associations
between higher social status and cognitive abilities, at least in certain cultural contexts [80].

Conclusion

Using more culturally diverse samples than in previous research on the topic, the present study demonstrated that higher
social status is typically associated with higher ERA in a contextualized assessment of ERA and this relationship is
accounted for by participants’ higher independent self-construal. Moreover, country level cultural dimensions (Long Term
Orientation, Relational Mobility, Inequality) were also found to moderate the relationship between ERA and social status
variables. These results point to the function of social power in enhancing action orientation in emotion perception and the
social ecologies of emotion perception across cultures.
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