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The strength of the affective priming effect is influenced by various factors,
including the duration of the prime. Surprisingly, short-duration primes that are
around the threshold for conscious awareness typically result in stronger effects
compared to long-duration primes. The misattribution effect theory suggest that
subliminal primes do not provide sufficient cognitive processing time for the
affective feeling to be attributed to the prime. Instead, the neutral target being
evaluated is credited for the affective experience. In everyday social interactions,
we shift our gaze from one face to another, typically contemplating each face
for only a few seconds. It is reasonable to assume that no affective priming takes
place during such interactions. To investigate whether this is indeed the case,
participants were asked to rate the valence of faces displayed one by one. Each
face image simultaneously served as both a target (primed by the previous trial)
and a prime (for the next trial). Depending on the participant’s response time,
images were typically displayed for about 1-2s. As predicted by the misattribution
effect theory, neutral targets were not affected by positive affective priming.
However, non-neutral targets showed a robust priming effect, with emotional
faces being perceived as even more negative or positive when the previously
seen face was emotionally congruent. These results suggest that a “correct
attribution effect” modulates how we perceive faces, continuously impacting our
social interactions. Given the importance of faces in social communication, these
findings have wide-ranging implications.

affective priming effect, valence, misattribution effect, emotional faces, prime, target,
prime duration, affect

Introduction

Semantic priming refers to the phenomenon where exposure to a stimulus, known as the
prime, influences the response to a subsequent stimulus, the target. In typical experiments,
participants classify objects into categories such as “living” or “inanimate” The response time is
faster when the target belongs to the same category as the prime, indicating that the prime
influences perception. Fazio et al. (1986) found that the effect also applies to valence judgments.
In other words, stimuli that follow a prime are evaluated faster when the valence is congruent,
either positive or negative, compared with incongruent stimuli. Additionally, neutral stimuli can
be shifted toward the valence of the prime. Interestingly, this effect is more robust when the
prime is too short to be consciously perceived (Stapel and Koomen, 2005; Rieth and Huber,
2010; Barbot and Kouider, 2012).
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One theory to explain this counterintuitive behavior is the
misattribution theory, which suggests that longer primes allow for a
more accurate link between the affective experience and its source,
weakening the priming effect and lowering the likelihood of affect
misattribution (Gawronski and Ye, 2014; Payne and Lundberg, 2014).
However, it’s unclear if this also applies to face-only stimuli. Faces are
a unique type of stimuli, and face recognition involves complex
mechanisms across multiple brain regions, as illustrated by Zhen et al.
(2013), who identified twenty-five regions that responded to face
stimuli. Previous studies have found that affective priming biases
perception when the preceding face is emotional and briefly displayed,
whereas an adaptation bias modulates physical characteristics when
displayed for a longer duration. It’s not clear if misattribution theory
can explain affective priming effects observed in face-only stimuli.

Previous studies have found that subliminally priming a happy
face can make surprised faces appear more positive compared with
neutral or fearful faces, and that memory for surprised faces is
facilitated up to 24 h after exposure to a 30-millisecond prime (Sweeny
etal., 2009). However, few studies have investigated how long exposure
to a consciously perceived face affects the perceived valence of the next
face. A recent study (Zhang, 2020) found that participants who
watched a short “funny” video clip evaluated faces as more positive
compared with controls. Unfortunately, the study did not provide
details about the video clip’s content.

The aim of this study is to investigate the impact of long-duration
primes on affect perception using face-only stimuli. Rather than using
the traditional approach of presenting stimuli as prime-target pairs,
participants were asked to continuously rate faces displayed on a
monitor one by one, drawn from three categories with neutral,
negative, or positive valence, shown in a randomized order. To examine
the effect of the preceding stimulus, the image viewed in trial n was
considered the target, and the image viewed in trial n-1 was the prime.
By alternating each image as both the target and prime, this approach
offers opportunities to explore the effects of multiple prime-target
combinations. This approach goes beyond the typical strategy of
examining the impact of emotional primes on neutral targets to also
examine how strongly emotional faces are influenced by primes.

To investigate whether different types of negative emotional faces
have varying degrees of priming effects, the study employed blocks of
trials consisting of “happy” and “neutral” faces, and either “fearful” or
“angry” faces. Additionally, faces were presented either in half-profile
view or frontal view to test whether potential priming effects would
be weaker for the former due to the reduced perceived facial
expression intensity reported in previous studies (Guo and Shaw,
2015; Sutherland et al., 2017; Surcinelli et al., 2022). The study also
included a fifth block of stimuli where only the eyes and surrounding
area of a face (either neutral, happy, or fearful) were visible, as eyes are
an important source of social information (Marsh et al., 2005) and
have been linked to activation in the amygdala in response to fearful
expressions (Whalen et al., 2004). Moreover, stimuli showing widened
eyes are easily linked to the emotion of fear (Smith et al., 2005), while
crinkling around the eyes is associated with enjoyment smiles. The
ability to recognize emotions from the eyes is thus high; this is
especially the case in adults (Guarnera et al., 2017). The study aimed
to test the following predictions: (a) a form of affective primacy effect
will be observed despite long exposure to consciously perceived
primes, (b) this effect, if observed, will be attenuated for faces seen in

Frontiers in Psychology

10.3389/fpsyg.2023.1146107

half-profile compared to those seen in frontal view, and (c) the effect
will also be observed for stimuli where only the eyes and surrounding
area are displayed.

Materials and methods
Subjects

In this study, a total of 28 undergraduate students with a mean
age of 20.4 years (SD =1.4) participated. Among them, 7 identified
as male and 21 as female. Regarding ethnicity, 16 identified as white
Hispanic or Caucasian, 11 as black or African American, and 1 as
Asian. All participants were recruited from an introductory
psychology course and received class credit in exchange for their
participation. Every student provided informed consent, and none
of them participated more than once. The sessions lasted
approximately 30 min.

Stimuli and experimental design

During the study, the participants were seated in front of a 19-inch
Dell monitor, positioned 50 cm from their head, while 450 images
were presented sequentially at the center of the screen (17° x 23° of
visual angle). Their task was to evaluate the valence of each image on
a scale of 1 (very positive) to 9 (very negative) using the keyboard.
Once the participant evaluated the image, it disappeared from the
screen, and a 1-s inter-trial interval, during which a cross was
displayed at the center of the screen, followed before the next image
appeared. The participants were instructed to respond as quickly and
accurately as possible, and images not evaluated within 4 s disappeared
from the screen. The experimental paradigm was created using
Experiment Builder (SR Research).

All of the stimuli, which included original (blocks 1 to 4) and
manipulated (block 5) images, were selected from the Karolinska Directed
Emotional Faces Dataset (Lundqvist et al., 1998), one of the most widely
used databases for facial expressions. Block 1 included 90 images
consisting of three different facial emotional expressions (“Happy,’
“Neutral,” and “Fearful”), displayed by 15 males (models 1, 2,4, 5,6, 7, 8,
9,10, 14, 17,21,22,and 27) and 15 females (models 1, 4, 5,6,9, 11, 12, 14,
15, 20, 21, 22, 24 and 29). Validation studies of the individual images,
rated on an intensity and arousal scale, can be easily found (Goeleven
et al,, 2008). Block 2 was identical to block 1, except that the “Fearful”
condition was replaced with an “Angry” condition. Blocks 3 and 4 were
identical to blocks 1 and 2, respectively, except that they used left half-
profile view faces instead of frontal view faces. Finally, block 5 was
identical to block 1, except that each face was cropped to show only the
eyes and surrounding area (see Figure 1 for examples of a set of male and
female faces used for each block). Both blocks and the trials within each
block were randomized for each participant.

Analysis

Statistical analyses, including the computation of paired t-tests
and repeated measures ANOVA, were conducted using Matlab/
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Simulink. The tests used and the determination of statistical
significance are indicated in the text, figures, or figure captions
as appropriate.
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FIGURE 1

Example stimuli. Examples of the stimuli used in each of the five blocks.
The faces were either presented in their entirety (Blocks 1-4) or cropped
to show only the eyes and surrounding areas (Block 5). Fearful, happy,
neutral, and angry faces are superimposed on orange, light blue, light
green, and pink-filled rectangles, respectively, for clarity. As negative
emotion condition, either “Fearful” (Blocks 1, 3, and 5; presented in solid
rectangles) or “Angry” (Blocks 2 and 4; presented in dashed rectangles)
was used. For each condition, we present an example of a male and a
female face corresponding to models AM02 and AF01 from the KDEF
database (Lundqvist et al., 1998). Reproduced with permission.

10.3389/fpsyg.2023.1146107

Results
Overall strategy

Participants rated the valence of each image on a scale ranging
from 1 (very positive) to 9 (very negative). To make the display of
results more intuitive, the scale was inverted, simply by subtracting
the original value from 10. Each block consisted of 90 trials, with
each trial’s target serving as the prime for the next trial, resulting in
89 primer-target pairs per block. Trials without a response and the
subsequent trial were excluded from analysis. Since the stimuli
consisted of three valence categories (positive, neutral, and negative),
each numeric response could be categorized into one of nine primer-
target (e.g.,
Averaging across conditions yielded nine values for each participant
and each block; data used for the results presented in Figure 3 and
Table 1.

conditions positive—positive, positive-neutral).

Task performance

By averaging the behavioral results per condition (Figure 2),
it is evident that participants accurately differentiated between
the different conditions (“Fearful” or “Angry,” “Happy,” and
“Neutral”) across all blocks, regardless of whether the faces were
displayed in frontal (blocks 1 and 2) or half-profile (blocks 3 and
4) view. Despite the increased difficulty, this trend persisted in
block 5, where only a partial view of the face (eyes and
surrounding area) was presented.

| Neutral ‘

| Fearful

Valence rating [negative — positive]

I
Block 2

Block 1

FIGURE 2

Task performance. The bar graph presents the task performance averaged across all 28 participants for each condition in each block. The stimuli used
in Block 1 comprised "Happy.” “Neutral,” and “Fearful” faces displayed in the frontal view. The stimuli used in Block 2 were the same as those in Block 1,
but with "Angry” faces replacing the “Fearful” faces. The stimuli in Blocks 3 and 4 were the same as those in Blocks 1 and 2, respectively, except that the
faces were displayed in half-profile view. In Block 5, the same stimuli as in Block 1 were used, except each image was cropped to show only the eyes
and surrounding area (see Figure 1 for examples of stimuli used in each block). Error bars indicate standard error.

1
Block 5
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FIGURE 3

Affective priming effects. (A) This bar graph displays the average ratings given by all 28 participants in response to “Happy,” “Neutral,” and "Angry” or
“"Fearful” faces, with the color of the bars indicating the condition of the previously displayed image, either "Happy” (blue) or "Angry/Fearful” (orange).
Results were obtained by averaging individual ratings across trials, all blocks, and across both negative-valence conditions ("“Angry” and “Fearful’). The error
bars represent standard error. Statistical significance was determined using a paired-sample t-test, and significance levels are indicated by one, two, or
three asterisks, respectively representing p-values of equal to or less than 0.05, 0.01, or 0.001. For pairs of bars lacking stars, no significance was observed.
(B) This bar graph displays the average reaction times of all 28 participants in response to "Happy” (left group) and "Angry” or “Fearful” faces (right group).
The color of the bars indicates the condition of the previously displayed image, either "Happy” (blue) or “Angry/Fearful” (orange). (C) This scatterplot
displays the sensitivity of the observed priming effect for each of the 28 participants, with each dot representing the data for one participant. The
x-coordinate corresponds to the average response time across all trials, while the y-coordinate corresponds to the sensitivity of the observed priming
effect for that individual. The sensitivity value was obtained through a specific method, which is explained in the text. Dots above and below the green
zero-bar represent individuals exhibiting positive and negative priming effects, respectively. A least-squares line is shown in purple. The illustrated male
and female faces, below panels (A,B), correspond to models AM02 and AFO1 from the KDEF database (Lundqvist et al., 1998). Reproduced with permission.

Affective prlmlng effect Fearful” faces (Figure 3A) were affected by the previously

displayed image. Specifically, “Happy” faces were perceived as
When averaging across all 5 blocks and all participants, it was ~ more positive when the previous face was also “Happy”;

found that valency ratings of both “Happy” faces and “Angry/  conversely, “Angry” or “Fearful” faces were rated as more negative
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TABLE 1 Affective ratings of emotional faces per block and averaged across all blocks.

10.3389/fpsyg.2023.1146107

Displayed Image
H N F H N A
8.468 4.566 3.047 8.524 4.879 2.518
H
(0.113) (0.129) (0.145) (0.105) (0.118) (0.124)
p-value 0.005 0.006* 0.039 0.032 0.744 0.120
o Effect Size 0.43 0.29 0.30 0.27 0.06 0.22
%D A/F 8.185 4.755 2.809 8.362 4.840 2.360
= (0.138) (0.114) (0.151) (0.121) (0.146) (0.142)
©
[ 8.393 4.868 2.892 8.371 4.966 2.721
> H
© (0.105) (0.134) (0.116) (0.104) (0.141) (0.140)
% p-value 0.111 0.784 0.614 0.049 0.565 0.067
E Effect Size 0.24 0.03 0.06 0.30 0.07 0.22
> A/F 8.237 4.889 2.849 8.199 5.019 2.545
5 (0.139) (0.142) (0.145) (0.115) (0.131) (0.161)
>
2
> 7.487 4.757 3.389 8.249 4.807 2.914
1) H
b (0.144) (0.111) (0.132) (0.091) (0.106) (0.108)
= p-value 0.157 0.062 0.068 0.764 0.004
Effect Size 0.24 0.28 0.30 0.36 0.02 0.27
7.301 4.594 3.163 8.057 4.820 2.745
A/F
(0.151) (0.110) (0.153) (0.108) (0.109) (0.127)

The results are presented for each experimental block (blocks 1 to 5) separately, and averaged across all blocks. Negative affect conditions, namely “Fearful” (used for blocks 1, 3 and 5) and
“Angry” (used for blocks 2 and 4), were considered as one condition. For each block, there are three columns, reporting the affective ratings for each of the three different categories of targets:
“Happy” (indicated with “H”), “Neutral” (indicated with “N”), and “Angry” or “Fearful” faces (indicated with “A/F”). The results were obtained by averaging across all trials of a given condition

and then across all 28 participants. Standard errors are reported between brackets.

The rows labeled “H” and “A/F” correspond to the prime, the previously displayed image, which was either a “Happy” face or an “Angry” or “Fearful” face. Trials where the prime was a
“Neutral” face were not considered for this analysis. p-values, obtained using a paired-sample t-test, and effect size values (Cohen’s d) are squeezed between each pair of measurements.

Pairs of values indicating a positive valence priming effect (as expected and hypothesized) are shaded in green, while pairs of values suggesting a negative priming effect are shaded in blue. For

clarity, we used the following color code: p-values (1) above 0.05 are not shaded; (2) equal to or lower than 0.05 but higher than 0.01 are shaded in yellow; (3) equal to or lower than 0.01 but
higher than 0.001 are shaded in orange; and (4) equal to or lower than 0.001 are shaded in red. Note that one of the reported p-values (marked with an asterisk) suggests significance for a

negative, rather than a positive affective priming effect.

when the previous face was also “Angry” or “Fearful,” respectively.
No such effect was observed for “Neutral” faces ( ). The
response time, averaged across all participants, was also
significantly faster when the valence of the face to be evaluated
matched that of the previously displayed face ( )s
consistent with the valence ratings.

Participants showed large differences in average response
times (see ), resulting in a wide range of prime/target
stimuli durations. To examine whether the duration of the stimuli
influenced the strength of the affective priming effect, a “priming
effect sensitivity” (PES) score was computed for each participant.
This was achieved by examining trials where two “Happy,” two
“Angry,;” or two “Fearful” faces were presented consecutively. For
each instance where the participant rated the second face as even
more positive (for “Happy” faces) or even more negative (for
“Angry” or “Fearful” faces) than the first, a point was added to
their PES score. Conversely, each time the participant rated the
second face as less positive (for “Happy” faces) or less negative

Frontiers in

(for “Angry” or “Fearful” faces), a point was subtracted from their
PES score. No points were added or subtracted if the participant
gave the same rating to both faces. With only three exceptions,
all participants showed a positive PES score (sign-test value of
p=0.000027). It is important to note that in the absence of any
affective priming effect, most participants would likely yield a
negative PES score due to boundary effects inherent in the 1-9
rating scale. Interestingly, we observed no relationship between
the response time (which was directly correlated with the
duration of the prime/target stimuli) and the strength of the
affective priming effect ( ).

display the mean participant ratings across blocks and
primer-target conditions. While not always statistically significant,
positive affective priming effects (indicated by green shading)
were observed in all blocks when the prime and target had the
same valence (either positive or negative). However, surprisingly,
this effect was not present when the target was neutral. In fact, in
some cases, affective priming effects were absent (blocks 2, 3, and
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4) or even significantly negative (block 1) when the target
was neutral.

To investigate whether priming effects were affected by the type
of negative affect condition (“Fearful” in blocks 1, 3, and 5, or “Angry”
in blocks 2 and 4), or by the orientation of the displayed faces (frontal
view in blocks 1, 2, and 5, or half-profile view in blocks 3 and 4), or by
the level of facial information available (whole face in blocks 1 to 4, or
only eyes in block 5), a repeated measures ANOVA was conducted.
The analysis did not reveal any significant differences in affective
priming effects between the different blocks for targets with a negative
valence. This same outcome was obtained when the analysis was
repeated for targets with a neutral or positive valence.

Discussion

The study demonstrates that the assessment of valence in consciously
perceived images displaying facial emotional expressions, presented
sequentially and easily recognized by participants (as shown in Figure 2
across the 5 blocks), is significantly affected by a robust affective priming
effect (Figure 3A). However, this effect differs from those observed in
studies utilizing subliminal and supraliminal primes to modulate the
perception of neutral targets (Carroll and Young, 2005). In this study, no
positive affective priming effect was observed for neutral targets, and for
one block, a negative affective effect was even observed (see Table 1).
Conversely, the valence of an emotional face was perceived as even more
intense (either positive or negative) when preceded by a face with a similar
expression, while the valence perception of a facial expression was
perceived as more moderate (either less negative or less positive) when
preceded by a face of opposite valence. One possible reason for the lack of
attention to this effect in prevous studies is that priming effect research
has typically focused on how a neutral target is perceived, rather than on
targets with already strong valence.

Although most affective priming studies typically use subliminal
primes, the experiments in this study were designed to imitate real-
world situations. During social interactions with multiple individuals,
people constantly shift their gaze from one face to another, and subtle
affective priming effects are likely to take place continuously, simply
by interacting with others. While the priming effects of words, objects,
and actions on our behavior and perception have been well established
(Weingarten et al., 2016), the results reported here suggest that similar
effects also occur with emotional expressions. For instance, seeing two
scared faces in succession in a real-life situation is likely to
be associated with danger more strongly than when only one
individual displays that facial expression. Similarly, seeing consecutive
angry faces is more likely to be experienced as a threat to personal
safety than when only one individual among many displays such an
expression. Therefore, seeing consecutive emotionally valanced faces
may be linked with activation of the autonomous nervous system. If
enhanced valence perception and parasympathetic activation are
linked, it would be interesting to identify the directionality of this
causal relationship.

Cross-modal studies consistently show that subliminal facial
expressions of different emotions can strongly affect how
participants evaluate subsequent targets, such as Chinese
ideographs (Murphy and Zajonc, 1993), words (Carroll and Young,
2005), pseudo speech with emotional intonation (Garrido-Vasquez
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etal., 2018), or even their behavior, such as pouring and consuming
beverages (Winkielman et al., 2005) or making purchase decisions
(Steffen et al., 2009). A leading theory to explain these effects is
that participants are not exposed to the prime for long enough to
process it consciously, and therefore misattribute the automatically
experienced emotion to the target instead. This theory may also
explain the effects observed in the current study: because the prime
is presented for a sufficiently long time to process the emotional
expression fully, the nature and intensity of the valence experience
are correctly attributed to the prime. As a result, the response to
the target is more intense when its emotional affect matches that
of the prime. This is similar to the increased response time
observed in semantic priming studies when the prime and target
belong to the same semantic category (Klauer, 1997).

When participants rate a neutral face, they tend to select a value
from the middle of the scale range, providing enough flexibility to
measure shifts in perception in either direction. However, for faces
with a positive or negative valence, they are more likely to be rated
with a value from the extremes of the scale. As a result, targets
cannot be rated more positively or negatively if maximum and
minimum values are already used to rate the prime. These
restrictions suggest that the reported effect’s intensity is likely
conservative and potentially stronger than observed. Moreover,
stimuli categorized as “neutral,” “negative,” or “positive” have subtle
differences in arousal level among the emotional faces within the
same affect category (Garrido and Prada, 2017), which can introduce
noise. Randomly shuffling the trials presented to each participant
helps average out these differences.

Each stimulus was presented for a minimum duration of 1s and
disappeared either in response to a button press, indicating the
evaluation of the stimulus, or when the maximum display time of 4s
elapsed. Due to individual differences in response times, the average
stimulus display times varied among participants, ranging from
approximately 1.1-2.1s. However, analysis of the data indicates that
the strength of the observed priming effect did not vary within this
range of stimulus duration (see Figure 3C).

Huang et al. (2018) found that subliminal face stimuli with an
egocentric vantage point had a greater effect on the perception of
angry faces compared to stimuli with an allocentric vantage point,
suggesting that the priming effect is modulated by the relevance of the
stimuli to the observer. Another study (Belopolsky et al., 2011) showed
that participants were slower to shift their gaze away from an angry
face compared to either a neutral or happy face. While the current
study employed a block design (see “Stimuli and Experimental
Conditions” and Figure 1) to probe different conditions (see Table 1),
no evidence was found for an affective prime effect that is selective for
the type of negative emotion or for the viewpoint or gaze direction.
However, it is important to note that the absence of evidence does not
necessarily imply evidence of absence. It is possible that the differences
between the probed conditions are too subtle to detect with the
limited sample size used in this study.

We acknowledge that our study has some limitations that may have
impacted our results. Firstly, the KDEF dataset used in our study only
consists of Caucasian faces, which limits the diversity of our sample.
While other more diverse face databases are available, the KDEF
dataset offers unique advantages as it includes models displaying
various emotional expressions from different angles, including the
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straight and half frontal view used in this study. Secondly, all
participants were young adults, which could be considered both a
limitation and a strength. On one hand, age can be a variable that adds
noise to the data, but on the other hand, having a fixed age group allows
for a more controlled comparison. Lastly, the majority of our
participants were female, which is not ideal as a more balanced gender
distribution would have been preferable.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the author, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and
approved by the IRB of Millsaps College. The participants
provided their written informed consent to participate in
this study.

Author contributions

NB conceived of the conceptual idea, designed the experimental
paradigm, contributed with the collection of the data, conducted all
analyses, and wrote the manuscript.

References

Barbot, A., and Kouider, S. (2012). Longer is not better: nonconscious overstimulation
reverses priming influences under interocular suppression. Atten. Percept. Psychophys.
74, 174-184. doi: 10.3758/s13414-011-0226-3

Belopolsky, A. V., Devue, C., and Theeuwes, J. (2011). Angry faces hold the eyes. Vis.
Cogn. 19, 27-36. doi: 10.1080/13506285.2010.536186

Carroll, N. C,, and Young, A. W. (2005). Priming of emotion recognition. Q. J. Exp.
Psychol. A 58, 1173-1197. doi: 10.1080/02724980443000539

Fazio, R. H., Sanbonmatsu, D. M., Powell, M. C., and Kardes, E R. (1986). On the
automatic activation of attitudes. J. Pers. Soc. Psychol. 50, 229-238. doi:
10.1037/0022-3514.50.2.229

Garrido, M. V,, and Prada, M. (2017). KDEF-PT: valence, emotional intensity,
familiarity and attractiveness ratings of angry, neutral, and happy faces. Front. Psychol.
8:2181. doi: 10.3389/fpsyg.2017.02181

Garrido-Vasquez, P, Pell, M. D., Paulmann, S., and Kotz, S. A. (2018). Dynamic facial
expressions prime the processing of emotional prosody. Front. Hum. Neurosci. 12:244.
doi: 10.3389/fnhum.2018.00244

Gawronski, B., and Ye, Y. (2014). What drives priming effects in the affect
misattribution  procedure? Personal. Soc. Psychol. Bull. 40, 3-15. doi:
10.1177/0146167213502548

Goeleven, E., De Raedt, R., Leyman, L., and Verschuere, B. (2008). The Karolinska
directed emotional faces: a validation study. Cogn. Emot. 22, 1094-1118. doi:
10.1080/02699930701626582

Guarnera, M., Hichy, Z., Cascio, M., Carrubba, S., and Buccheri, S. L. (2017). Facial
expressions and the ability to recognize emotions from the eyes or mouth: a comparison
between children and adults. ] Genet. Psychol. 178, 309-318. doi:
10.1080/00221325.2017.1361377

Guo, K., and Shaw, H. (2015). Face in profile view reduces perceived facial expression
intensity: an eye-tracking study. Acta Psychol. 155, 19-28. doi: 10.1016/j.
actpsy.2014.12.001

Huang, M. A., Rana, K. D, and Vaina, L. M. (2018). The emotional valence and
features of subliminal priming images impact conscious perception of facial expressions.
bioRxiv:255489. doi: 10.1101/255489

Frontiers in Psychology

10.3389/fpsyg.2023.1146107

Funding

NB received grant support from the National Institutes of Health
(NIH)/National Institutes of Neurological Disorders and Stroke
(NINDS), R15NS121788.

Acknowledgments

NB thanks Celina Morrison and Laurel Stringer for help with
data collection.

Conflict of interest

The author declares that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Klauer, K. C. (1997). Affective priming. Eur. Rev. Soc. Psychol. 8, 67-103. doi:
10.1080/14792779643000083

Lundgqyvist, D, Flykt, A, and Ohman, A. (1998). The Karolinska directed emotional faces
(KDEF) (CD ROM). Stockholm: Karolinska Institute, Department of Clinical
Neuroscience, Psychology Section

Marsh, A. A., Adams, R. B. Jr., and Kleck, R. E. (2005). Why do fear and anger look
the way they do? Form and social function in facial expressions. Personal. Soc. Psychol.
Bull. 31, 73-86. doi: 10.1177/0146167204271306

Murphy, S. T., and Zajong, R. B. (1993). Affect, cognition, and awareness: affective
priming with optimal and suboptimal stimulus exposures. J. Pers. Soc. Psychol. 64,
723-739. doi: 10.1037/0022-3514.64.5.723

Payne, K., and Lundberg, K. (2014). The affect misattribution procedure: ten years of
evidence on reliability, validity, and mechanisms. Soc. Personal. Psychol. Compass 8,
672-686. doi: 10.1111/spc3.12148

Rieth, C. A., and Huber, D. E. (2010). Priming and habituation for faces: individual
differences and inversion effects. J. Exp. Psychol. Hum. Percept. Perform. 36, 596-618.
doi: 10.1037/a0018737

Smith, M. L., Cottrell, G. W., Gosselin, E,, and Schyns, P. G. (2005). Transmitting and
decoding  facial  expressions.  Psychol.  Sci. 16,  184-189.  doi:
10.1111/.0956-7976.2005.00801.x

Stapel, D. A., and Koomen, W. (2005). When less is more: the consequences of
affective primacy for subliminal priming effects. Personal. Soc. Psychol. Bull. 31,
1286-1295. doi: 10.1177/0146167205275616

Steffen, A. C., Rockstroh, B., and Jansma, B. (2009). Brain evoked potentials reflect
how emotional faces influence our decision making. J. Neurosci. Psychol. Econ. 2, 32-40.
doi: 10.1037/a0015464

Surcinelli, P, Andrei, F, Montebarocci, O., and Grandj, S. (2022). Emotion recognition
of facial expressions presented in profile. Psychol. Rep. 125, 2623-2635. doi:
10.1177/00332941211018403

Sutherland, C. A. M., Young, A. W,, and Rhodes, G. (2017). Facial first impressions
from another angle: how social judgements are influenced by changeable and invariant
facial properties. Br. J. Psychol. 108, 397-415. doi: 10.1111/bjop.12206

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1146107
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.3758/s13414-011-0226-3
https://doi.org/10.1080/13506285.2010.536186
https://doi.org/10.1080/02724980443000539
https://doi.org/10.1037/0022-3514.50.2.229
https://doi.org/10.3389/fpsyg.2017.02181
https://doi.org/10.3389/fnhum.2018.00244
https://doi.org/10.1177/0146167213502548
https://doi.org/10.1080/02699930701626582
https://doi.org/10.1080/00221325.2017.1361377
https://doi.org/10.1016/j.actpsy.2014.12.001
https://doi.org/10.1016/j.actpsy.2014.12.001
https://doi.org/10.1101/255489
https://doi.org/10.1080/14792779643000083
https://doi.org/10.1177/0146167204271306
https://doi.org/10.1037/0022-3514.64.5.723
https://doi.org/10.1111/spc3.12148
https://doi.org/10.1037/a0018737
https://doi.org/10.1111/j.0956-7976.2005.00801.x
https://doi.org/10.1177/0146167205275616
https://doi.org/10.1037/a0015464
https://doi.org/10.1177/00332941211018403
https://doi.org/10.1111/bjop.12206

Brunet

Sweeny, T. D., Grabowecky, M., Suzuki, S., and Paller, K. A. (2009). Long-lasting effects
of subliminal affective priming from facial expressions. Conscious. Cogn. 18, 929-938.
doi: 10.1016/j.concog.2009.07.011

Weingarten, E., Chen, Q., McAdams, M., Yi, J., Hepler, J., and Albarracin, D. (2016).
From primed concepts to action: a meta-analysis of the behavioral effects of incidentally
presented words. Psychol. Bull. 142, 472-497. doi: 10.1037/bul0000030

Whalen, P. J., Kagan, J., Cook, R. G., Davis, F. C., Kim, H., Polis, S., et al. (2004).
Human amygdala responsivity to masked fearful eye whites. Science 306:2061. doi:
10.1126/science.1103617

Frontiers in Psychology

10.3389/fpsyg.2023.1146107

Winkielman, P, Berridge, K. C., and Wilbarger, J. L. (2005). Unconscious affective
reactions to masked happy versus angry faces influence consumption behavior and
judgments of value. Personal. Soc. Psychol. Bull. 31, 121-135. doi:
10.1177/0146167204271309

Zhang, J. (2020). The effect of induced happiness on the perception of facial
expressions and their intensity. Front Soc Sci Technol. 2, 81-84. doi: 10.25236/
FSST.2020.021213

Zhen, Z., Fang, H., and Liu, J. (2013). The hierarchical brain network for face
recognition. PLoS One 8:¢59886. doi: 10.1371/journal.pone.0059886

frontiersin.org

08


https://doi.org/10.3389/fpsyg.2023.1146107
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1016/j.concog.2009.07.011
https://doi.org/10.1037/bul0000030
https://doi.org/10.1126/science.1103617
https://doi.org/10.1177/0146167204271309
https://doi.org/10.25236/FSST.2020.021213
https://doi.org/10.25236/FSST.2020.021213
https://doi.org/10.1371/journal.pone.0059886

	Affective evaluation of consciously perceived emotional faces reveals a “correct attribution effect”
	Introduction
	Materials and methods
	Subjects
	Stimuli and experimental design
	Analysis

	Results
	Overall strategy
	Task performance
	Affective priming effect

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note

	 References

