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Abstract
The current study examines whether trait anxiety affects participants’ ability to recognize facial
emotions. Past research has found that high levels of anxiety may result in an inaccurate
recognition of emotion. Specifically, possibly through mechanisms such as the Facial Feedback
Hypothesis, Embodied Emotion Simulation, and the role that the amygdala and medial prefrontal
cortex play in attending to threatening information, past research has suggested that individuals
with anxiety are more likely to misclassify nonthreatening emotions as threatening. However,
few studies have examined this relationship with the added factor of ambiguity created by
surgical masks. In this study, college students completed a trait anxiety measure and judged the
expression shown in masked and unmasked photographs of Black and White males and females
who expressed anger, fear, disgust, happiness, calm, sadness, or neutrality. Three hypotheses
were be tested: Participants with higher trait anxiety would be less accurate at identifying
masked and unmasked emotions than participants with lower trait anxiety overall; Participants
with high trait anxiety would misclassify non-threatening masked and unmasked emotions
(happy, clam, neutral) as threatening emotions (anger, disgust, fear, sadness) more often than
participants with low trait-anxiety; and participants with high and with low trait anxiety would
perform more accurately in assessing unmasked emotions than in assessing masked emotions.
There was no significant correlation between trait anxiety and overall accuracy of emotion
recognition nor was there a significant correlation between trait anxiety and the attribution of
non-threatening to threatening emotions. There was a significant difference between accuracy in
emotion recognition of unmasked vs. masked faces.
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Process Analysis Statement
The inception of this study was founded in past interests and experiences gained in
courses offered by Ball State University’s Psychology department, such as Psychopathology and
Introduction to Neuroscience. The latter class solidified my interest in the observation of
behavior accompanied by physiological processes and the former piqued my interest in a very
particular relationship: the relationship between anxiety and cognition.
While both anxiety and cognition are very broad constructs, I knew that there was still
much to be observed about them. For nearly two weeks, different ideas were written down and
discussed with advisors. Initially, I had thought to study the relationship between anxiety and
cognitive flexibility using a common cognition task such as the Wisconsin Card Sorting Task.
However, that had been done before and it did not seem to be something that was necessarily
needed in the current body of literature. While replication of studies is an important part of the
scientific process, this project had the goal of introducing a new aspect to an already investigated
topic. Not only did I desire for the project to be relatively unique, I also desired for it to be
relatively applicable to current world-wide living conditions. The Covid-19 pandemic has
primarily affected individuals on the level of physical health, but it has also had the power to
affect daily living in unexpected ways. For example, the shift into wearing masks while in public
has presented an alternate social environment to what the world experienced pre-pandemic. Just
from anecdotal experience, facial expressions have been very difficult to read in others shrouded
by masks. It was upon this thought, sparked by a conversation with my advisor, that I had
decided to investigate the topic of anxiety and emotion recognition with the use of masks.
While the topic took some time to form, the research took expectedly longer. For an
entire semester, I was required to piece together a literature review that would provide proper
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background for my study and my readers. However, before doing so, I needed to determine
whether or not my hypotheses were testable. So, after reading similar past studies and discussing
my hypotheses with my advisor, we devised a possible plan of what my test and data analyses
would eventually look like. Upon learning that the test was indeed doable, I began my literature
review. I split my topic into main points of interest that served the purpose of answering the
questions “what, why, and how.” For example, I knew that I had to begin with defining my
constructs, starting with trait anxiety. While trait anxiety was initially chosen due to the inability
to adequately assess participants for clinical levels of anxiety, previous literature provided a lack
of studies regarding trait anxiety in comparison to clinical anxiety. So, including trait anxiety in
this study increased the study’s level of uniqueness without fully sacrificing its efficacy. Next, I
was required to define facial expressions and how and why they developed as they have in
human beings. Eventually, using past research, multiple questions were investigated all
surrounding the “what, why, and how” of trait anxiety, emotion recognition, and how the two are
possibly related.
During this literature review process, I had learned that research regarding such a large
topic is not always strictly linear. That is, there were many moments where I sought to
understand a specific study, but just ended up flitting back and forth between multiple studies in
order to piece together the puzzle of the specific question I was asking at the moment. There
were even moments mid-research where something I read opened up an entirely new train of
thought that would have diverted my writing from my actual topic had I followed it. There were
certainly different trains I had to abandon for the sake of specificity, but this is a part of the
research process. Specificity is key in narrowing down constructs and factors in such a way that
is realistically testable. However, those different trains of thought still have a place in the overall
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background of the existing body of literature and are still important to keep in mind regarding
future possible studies or even notes that can be made in the Discussion section. For example, I
was not able to write in great detail about sex differences regarding trait anxiety and emotion
recognition. However, this is still a topic of importance that may be acknowledged.
Spring semester brought uncharted waters as I was required to submit an application to
the International Review Board (IRB), construct my test using Qualtrics, recruit participants,
analyze data using SPSS, and create a virtual board for the student symposium. All of these
pursuits were completely new to me and brought with them a technological learning curve. It
was here that I was pushed past my comfort zone as I was required to ask for help often, a
necessity that had not previously defined my academic career. However, with the help of my
advisor, online discussion boards, and my classmates’ experiences and insights, I was able to
push through and understand new software such as Qualtrics and SPSS and even learn about
online research exchange forums. While a particular study may be led by a principle investigator,
that investigator is normally accompanied by others in bringing about the final work. So, asking
questions is rarely a bad thing. The necessity of doing things correctly, or at least as correct as
correct can be, should supersede the fear of appearing foolish. This was a sentiment that I
certainly had to practice during the past semester.
Data analysis specifically had presented me with struggle as it taught me another
important lesson: research can be dull. While the composition of the literature review brought the
giddiness that comes with learning and the creation of the actual Qualtrics test felt gratifying in
the very knowledge that I had created it, scouring rows upon rows of data in SPSS was less than
thrilling. It still felt like piecing together a puzzle as the literature review did, but it was far more
monotonous as it required re-coding numbers in varying meticulous ways. However, this is still a
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part of the research process and even though more tedious than the literature review, being able
to run statistical analyses and see the fruits on one’s labor also brings a certain level of
contentment. Also, the monotony that the tedious work provides offers a moment of rest from the
exertion of mental energy required in constructing the literature review. Still, mental energy was
required in understanding and applying the results of the statistical analyses in such a way that
could be translated into a written form for the discussion section.
This entire year-long experience has taught me many valuable lessons regarding research.
Research is not linear, it requires specificity, it is accompanied by the works of others, and it can
often be just as dull as it can be invigorating. All of these qualities are important to research;
however, I believe that possibly the most important quality of research is that it is born out of
necessity. Research is important in the way that it contains some form of meaning that can later
be applied on a societal level. The current study provides a piece of meaning to the current
literature surrounding anxiety and the perception of emotion. Anxiety may be a trait of survival
for some, but for others it is oftentimes a malady. Understanding how anxiety works, and how it
might be related to certain functions of social interaction (i.e., emotion recognition), is an
important endeavor when considering the betterment of humanity.
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Trait Anxiety and Assessment of Ambiguous Emotions
There is little question that the norms of communication have changed world-wide within
the past year due to COVID-19. Whether it be by choice or by institutional mandates, many
leave their houses while wearing a mask in order to protect against infecting others. However,
such masks also add a heightened level of ambiguity to the mask-wearer’s face and emotions by
covering features involved in expressions such as smiling or frowning. Through research
collected and conducted by Paul Ekman (2006), the important role of facial expressions in
communication holds a presence in every culture. However, when such communication is
ambiguous, there may be room for errors in accurately perceiving the intended message.
Past research has also indicated that such errors due to ambiguity may be exacerbated in
those with anxiety (Demenescu et al., 2010). However, results are still relatively inconclusive.
While some studies provide support for the notion that certain forms of anxiety, such as social
anxiety, may impede accuracy of classifying facial expressions, others provide support that other
forms of anxiety, such as trait anxiety, may actually improve the accuracy of assessing specific
emotions, such as fear (Demenescu et al., 2010). While results on how anxiety and emotion
recognition may be specifically related are inconclusive, past research has indicated the presence
of a relationship is likely. This current research aimed to add to the existing archives of studies
which examine the ways in which anxiety, specifically trait anxiety, may affect one’s ability to
accurately assess the emotions of facial expressions with the new added element of ambiguity
using surgical masks.
Trait Anxiety
Trait anxiety is a personality trait which refers to the stable inclination for one to focus on
and experience negative emotions such as fear and worry. Because this construct is considered a
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part of one’s personality, it is not dependent on situations. That is to say, trait anxiety is at a
relatively fixed state across all situations and in all environments. This differs from state anxiety
which is dependent on and induced by the environment or situation. While both may display
similar symptoms, such as an increased activity in the sympathetic nervous system or a general
activation of the amygdala and limbic system, only trait anxiety is associated with
psychopathological conditions such as depression or anxiety disorders (Saviola et al., 2020).
Trait and state anxiety also have reported differences within the context of the human
brain. For example, results from a study conducted by Saviola et al. (2020) have suggested that
individuals with trait anxiety may have structural differences in grey matter when compared to
those with induced state anxiety. Specifically, participants with trait anxiety were seen to have a
positive structural grey matter covary with fronto-temporal regions of the brain while having a
negative covary with parietal regions. Participants with an indication of state anxiety were not
reported to have any relationship with structural differences in grey matter. The researchers of
this study posited that these structural changes of the fronto-temporal region could have occurred
as a way of mediating the effects of irregular amygdala circuitry as fronto-temporal nodes are
associated with emotion regulation. Functionally, the default mode network, which is the part of
the brain that is active when an individual is not fully attuned to one’s surroundings, was
associated frontally with trait anxiety while state anxiety was associated with the precuneus
cortex. Such results indicate a difference in the processing of information in a possibly anxietyinducing situation. Those with trait anxiety functionally processed information through areas of
the brain (frontal) which regulate or suppress feelings of anxiety whereas those with state anxiety
processed information through areas of the brain (posterior cingulate/precuneal) which are
associated with certain aspects of cognitive flexibility, such as altering one’s behavior to match
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the environment and selectively attending to information. Such results match with the positive
correlation of grey matter in the fronto-temporal regions of the brain in those with trait anxiety
because grey matter indicates a large presence of neuronal bodies. These bodies may have a role
in the way that the participants with trait anxiety treat emotionally relevant stimuli as salient
across all situations. On the other hand, the participants with state anxiety still reacted to
emotionally relevant stimuli, but the association with the precuneus indicates why this reaction is
not stable but is instead environment-based (Saviola et al., 2020). While trait anxiety is a
construct within the paradigm of personality, such variations in the way it manifests
neurologically, as well as past studies observing its associations with psychopathology, indicates
that it may be a potential influencing factor in emotion recognition.
Darwinian Theory and Facial Expression
Emotions, and their physical communicative counterparts, are not exclusive to humanity.
In The Expression of the Emotions in Man and Animals (1872), Charles Darwin detailed his
observations on the ways in which non-primate animals, non-human primates, and human
primates expressed emotion (Ekman, 2009). Observations of non-human primates consisted
primarily of descriptions of facial changes observed by either Darwin or other observer’s reports
to Darwin (Ekman, 2006). Such observations coincide with the Darwinian principle of
evolutionary adaptations. For example, it was observed that changes in facial musculature
functioned as a form of social signaling and an expression of the animal’s feelings, an
observation which contradicted the common notion at the time that animals were unable to feel
emotion due to their absence of a divinely-bestowed soul or sense of reason. These functions
aided in the survivability of the group-living species and were inductively proposed by Darwin to
be determined by factors such as the formation of habits and inheritance. Habits, Darwin
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proposed, come about from conscious behaviors done out of necessity, such as fleeing from a
predator. Once done enough, such conscious behaviors alter into unconscious behaviors (i.e.,
habits) in response to similar stimuli, even if such behaviors are not truly required for survival or
fitness. However, the adaptive features of the facial expressions may not be as straight-forward
as that of fleeing from a predator. While social means of communication such as general physical
changes in the face or general vocalizations may be immediately beneficial as a means of calling
attention to the individual, the immediate benefits of utilizing the midfacial muscles for specific
expressions, such as a frown or grin, are more nuanced.
While nuanced, some of the findings of Darwin and others may illuminate possible routes
to an explanation. One such set of findings regard the adaption of the midfacial muscles in
response to the presence or lack of other adaptations. For example, within the primates, the
complexity of the species’ visual acuity has been observed to coincide with the complexity of the
midfacial musculature (Ekman, 2006). Prosimians, the most primitive primates, have a much
lower level of visual capabilities in comparison to monkeys and apes due to their nocturnal
nature. Because of this, they rely more on their sense of scent, hearing, and touch rather than
eyesight. Facial expressions are perceived visually, so prosimians inability to express complex
facial expressions makes sense. They do not express facially because they would not be able to
perceive such a form of communication as readily as they would a form given utilizing scent,
hearing, or touch. In contrast, Old World monkeys and apes have a much higher-level visual
acuity compared to prosimians as well as a greater capability for facial expression using complex
midfacial musculature, implying that facial expressions evolved alongside visual acuity.
Other factors, such as use of complex vocalizations and cranium enlargement, may have
impacted the adaptation of complex midfacial muscles, and therefore, ability to perform complex
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facial expression, as well (Ekman, 2006). For example, in humans, the adaptation of cranium
enlargement superseded the need for expression that utilized mobility in the ears and the scalp.
While mobility in ears and scalp reduced, the zygomaticus muscles of the midfacial region
became more distinct, allowing for more refined movements of the lips and cheeks. This, in turn,
may have allowed for the development of human speech. It is also interesting to note that as the
complexity of the brain increased, so did the complexity of facial expressions. For example, Old
World monkeys, apes, and man have complexity of the brain and facial expressions in ascending
order. Complexity of the brain, in this case, refers particularly to the development of association
areas, areas of the brain which allow for an animal to store and analyze sensory stimuli from
more than one area of the brain, such as the area of the brain which responds to visual stimuli
and the area which responds to auditory stimuli (Ekman, 2006). Such a development allows for a
greater complexity in deciding how to respond to stimuli because the information gathered is
complex. So, facial expressions as a function of communicating emotion, may have evolved
alongside other evolutionary traits that enhanced fitness, such as heightened visual acuity, the
formation of speech, and enlarged brain size.
Universality and Culture-specific Hypotheses
From Darwinian theory of facial expression sprouted two opposing views of facial
expression acquisition: 1. The Universality hypothesis and 2. The Culture-specific hypothesis
(Ekman, 2006). The Universality hypothesis, which Darwin supported, favors the notion that
facial expressions are innate forms of communication within human societies regardless of
culture while the Culture-specific hypothesis favors the notion that facial expressions, and the
emotions associated, are learned behaviors (Shao, 2014). Darwin’s reasoning behind
universality were based in two possible realities: 1. If facial expressions are not universal, then
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they must have been learned differently within each culture or 2. If facial expressions are
universal, then they are not acquired differently depending on the culture (Ekman, 2006).
Because facial expressions are not acquired differently across cultures, Darwin posited, then they
must be both universal and biologically inherited. The psychologist Ekman disputes this
connection between universality and inheritance, in his research review Darwin and Facial
Expression: A Century in Review (2006), by proposing there may be possibilities other than
inheritance for how universality could have come to fruition. For example, could be that the
methods of learning are inherited rather than the facial expressions themselves. Despite this
disagreement regarding inheritance, Ekman supports universality based on research conducted
by himself and others.
One such study which supports the universality of facial expressions entailed showing
college students from five different “literate” countries photographs of facial expressions and
asking them to judge which expression the photograph displayed (Ekman, 2006). In this study
conducted by Ekman and Friesan (1972), the countries examined included Japan, the United
States, Brazil, Chile, and Argentina. The photographs excluded any emblematic expressions,
nonverbal acts which have direct verbal translations, and body movements or poses. Six
emotions (happiness, sadness, anger, fear, surprise, and disgust) were chosen based on past
studies which sought to determine which emotions could be consistently judged from facial
expressions. Each photograph, which had previously been used in past studies, was attributed to
one emotion based on specific muscular movements or wrinkles presented on the face. The
results of this study showed strong support for universalism as each expression was attributed to
the same emotion by the majority, regardless of culture. That is, the majority of the participants
in one culture attributed each expression to an emotion in the same way that the majority of the
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participants in the other cultures did so. So, there was high levels of agreement between each
culture for what emotion each image represented. There was also a similarity among the cultures
in ratings of intensity for each emotion. That is, there was no significant difference in how each
culture viewed the intensity of each emotion being expressed.
Another study which may support universality was conducted by Ekman and Friesen
(1969) with the “illiterate” cultures of Borneo and New Guinea in mind (Ekman, 2006). Because
the participants of these cultures could not read any language, the researchers were unable to
utilize any list of emotion words for the participants to pick from when judging a set of stimuli.
So, Ekman and Friesen altered their methods by giving the participants three photographs, each
expressing a different emotion, and asking the participants to choose the photograph that best fit
a particular narrative. The stories, simple and meant to convey only one emotion, included
narratives such as, “Her friends have come and she is happy” and “She is angry and about to
fight” (p. 211). Under these new conditions, even with the exclusion of participants who had any
contact with cultures outside of their own, the New Guinea participants attributed the same faces
to the same emotion, with the exception of fear and surprise, as participants of the literate
cultures. In their next experiment with this population, Ekman and Friesen then asked new
participants to model what expressions they would emulate given a certain prompt, such as
“Your friend has come and you are happy” and “Your child has died” (p. 212-213). Images of
the New Guinea participants emulating their chosen expressions were then shown to American
college students who were asked to judge what emotion each image was portraying. These
college students accurately judged each emotion of these New Guineans, despite having never
seen someone from New Guinea, with the exception of fear and surprise. Such results supported
the notion that at least some facial expressions may be universal.
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According to Gendron et al. (2018), claims of universality made in past research, mainly
during 1969-1975, should continue to be re-examined and the notion of culture-specificity of
facial expressions should not be entirely dismissed. Gendron and her colleagues write that recent
studies, studies which were conducted in the year 2008 and beyond, conducted with small-scale
societies in the Pacific contain a greater diversity of research methods in comparison to the
studies conducted during the 1970’s. For example, these new studies conducted experiments with
emotion recognition-tasks that allowed for greater freedom of response in comparison to the
older studies. In doing so, these studies showed results which did not show support for the theory
of universality (Gendron et al., 2018). For example, in studies observing Himba, Hadza, and
Trobriand participants, the participants showed little ability to offer up the same emotion labels
most commonly used in past studies observing universality. For these studies, the stimuli were
similar to the stimuli given in past studies, but the participants were not given options for what
emotion the stimuli were expressing. Instead, the participants were asked to offer their own
thoughts, unadulterated by any prompts, on what the facial expression presented by the stimulus
was conveying. As stated early, the participants rarely offered the same emotion labels as the
ones prepared.
Gendron et al. (2018) also mention that facial movement, and so facial expressions, are
made meaningful by the person’s social motives and context. That is, the facial expressions
themselves may be more dependent on the history of the individual’s past interactions with
others than on any universal nature of the expression. To demonstrate this, Gendron and her
colleagues give the example of a study conducted in 2016 with Trobriand adolescents as
participants. In this study, the participants were able to perceive facial movements and
expressions as a means of communicating social motives and emotions, but their perception of

TRAIT ANXIETY AND ASSESSMENT OF AMBIGUOUS EMOTIONS

13

the actual emotion conveyed differed significantly from the perceptions of participants in the
United States. Such results support the hypothesis that the use of facial expressions for
communication and emotion may be universal, but they do not support the hypothesis that each
expression is linked to a specific emotion across different cultures (Gendron et al., 2018). Such
recent methods and discoveries have implied that while past research does present some merit in
providing an argument for universality, there is still need for more research regarding the topic.
So, while some studies support universality of emotion, any research that is conducted regarding
facial expression and conveyed emotion should still take culture into account.
Facial Feedback Hypothesis and Embodied Simulation Theory
The Facial Feedback Hypothesis (FHH), which found its origins in Darwinian theory and
was later specified by Tomkins in 1981, presents as another factor for how individuals may
distinguish between different emotions (Manusov, 2015). This hypothesis posits that emotional
recognition is directly related to how one experiences one’s own emotions. Also, the emotions
that are felt are directly related to the use of specific facial muscles. That is, there is a brain and
facial muscle connection within the context of experienced emotion and emotion recognition.
Past studies conducted by researchers, such as Paul Ekman, have supported this hypothesis
through modification studies which assess participants’ responses to showing positive affect
when already experiencing a negative emotion. However, these studies have been criticized for
the possible presence of demand characteristics as participants followed in suite with what they
thought was expected of them per the study’s purpose. Instead of the physical change in
emotional expression being the reason for a change in experienced emotion, it could be that these
participants had a change in experience emotion because they thought this was what ought to
have happened (Manusov, 2015).
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In order to combat this possibility of demand characteristics, research that tested FFH
began to use more ambiguous means of manipulating physical displays of emotion (Manusov,
2015). For instance, in a study conducted by Strack, Martin, and Stepper (1988), participants’
facial muscles were manipulated through different ways of holding a pen in the mouth rather
than directly asking them to smile or frown. This study was later indirectly replicated by
Wagenmakers et al. (2016). In this study, participants were asked to rate the “funniness” of
cartoon while holding a pen in their mouth. Depending on the way the pen was held, a
participant’s face either produced a smile or a pout. Using Bayes factor analysis, the
Wagenmakers and colleagues assessed their hypothesis against their null hypothesis. Out of the
34 Bayes tests, all but one supported the null hypothesis. While these results do not support the
theory of the FFH, the researchers did acknowledge that this replication was not completely
uniform to the conditions of the original study conducted by Strack, Martin, and Stepper.
FFH studies may address how the structural expression of emotions may influence actual
experienced emotion, but they do not address how they may influence the ability to assess the
emotions of others. This is better addressed by the Embodied Simulation Theory (EST), which
asserts that facial recognition is, in part, due to the ability of individuals to mimic the expressions
of those with which they are interacting (Argaud et al., 2016). This facial mimicry weakened in
individuals with facial amimia, the reduction or loss of an individual’s ability to emote facial
expressions, which is seen quite often in the neuro-degenerative disorder Parkinson’s Disease
(PD) (Argaud et al., 2016). In their 2016 study, Argaud and colleagues studied this impact of
facial amimia on the ability of participants with PD to accurately recognize and mimic facial
expressions in an emotion recognition task. Their results supported previous literature in that the
PD participants were less accurate than healthy participants in assessing happy and neutral faces.
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While PD participants did mimic the expressions to some extent, an electromyography (EMG)
test showed there to be little to no reaction in the orbicularis and zygomaticus muscles of the
face. These corrugator muscles are specifically involved in expressions involving smiling as they
control for raising the corners of the mouth upward and the wrinkling of the skin around the eyes
(Argaud et al., 2016). With confounding factors such as depression, apathy, and socioeconomic
and neuropsychological controlled for, such results indicate a possible connection between the
ability to mimic an emotion and the ability to accurately read an emotion (Argaud et al. 2016).
Theoretically, when EST is applied to trait anxiety, it could be the case that there is a greater
ability to express the emotion of fear, which then may lead to the likelihood of assessing
different emotions as fearful.
Emotion Recognition, Anxiety, and Race
Past research has indicated a possible relationship between anxiety and inaccurate
assessment of emotion conveyed by facial expression (Kang et al., 2019). Specifically,
individuals with high anxiety may be more sensitive to expressions conveying threatening
emotions, such as fear and anger, and may be more likely than participants not classified as
anxious to misclassify ambiguous facial expressions as threatening (Kang et al., 2019). For
instance, in a meta-analytical synthesis of past literature conducted by Demenescu et al (2010), it
was found that adult participants with anxiety disorders had a significant level of impairment in
the ability to accurately recognize emotion. Specifically, participants with anxiety tended to
misclassify non-threatening emotions as threatening, such as misclassifying neutral expressions
as angry expressions.
One possible explanation for this impairment in assessing emotion can be found in the
roles that certain regions of the brain play in anxiety. Through neurobiological studies, the
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amygdala and the medial prefrontal cortex (mPFC) have been identified as regions of the brain
that may be key to processing threat (Etkin et al., 2004; Kim, et a., 2011). In a study conducted
by Gold et al. (2016), amygdala-mPFC functional connectivity was found to vary according to
anxiety levels and attention to threatening stimuli. That is, these regions of the brain may not be
involved in anxiety in an isolated manner. Instead, they interact with each other to inform the
anxious individual of possible threatening information. Amygdala hyperactivity has also been
well-supported as an indicator of anxiety and a heightened sensitivity to threat-related stimuli,
such as faces presenting fearful expressions (Etkin et al., 2004; Phan et al., 2006). However, it is
unclear what level of intensity and type of anxiety is required to negatively impact the accuracy
of assessing stimuli. For example, while studies have supported the idea that those with clinical
social anxiety may be more likely to misclassify neutral expressions as angry, other studies have
supported the idea that those with high trait anxiety may actually be better low trait anxiety
participants at recognizing fearful faces (Demenescu et al., 2010).
Lastly, it is important to recognize the impact that race may have on the assessment of
facial expressions. While psychologist such as Ekman (2006) have supported the notion of
universality of facial expressions, bias may play a role in how an observer classifies the emotion
of an expression. For example, in a study conducted by Hugenberg and Bodenhausen (2004), it
was found that white participants who scored high on implicit bias tests were more likely to
misclassify black models, but not white models, expressing unambiguous emotions as being
angry (Kubota, 2007). In this instance, the race of the model informed the participants of what
emotion they were perceiving. This can also work in reverse, with emotion informing the
perceived race, as a similar study conducted by Hugenberg and Bodenhausen (2003) portrayed in
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which white participants who scored high on implicit bias tests were more likely to classify a
racially-ambiguous model as black when expressing anger (Kubota, 2007).
Current Study
Past literature has indicated a possible connection between anxiety and a difference in
classifying facial expressions through concepts such as the Facial Feedback Hypothesis, the
Embodied Simulation Theory, and the role the amygdala and medial prefrontal cortex play in
sensitivity to possibly threatening stimuli. Specifically, anxiety may impact an individual’s
abilities to assess threatening facial expressions conveying emotions such as fear and anger.
Given this literature and the current prevalence of wearing masks in public, this study’s purpose
was to observe whether trait anxiety affects participants’ ability to recognize facial emotions in
models with and without surgical masks obscuring the bottom half of the models’ faces. Based
on the existing literature, the following hypotheses were developed: Participants with higher trait
anxiety will be less accurate at identifying masked and unmasked emotions than participants
with lower trait anxiety overall; Participants with high trait anxiety will misclassify nonthreatening masked and unmasked emotions (happy, clam, neutral) as threatening emotions
(anger, disgust, fear, sadness) more often than participants with low trait-anxiety; and
participants with high and with low trait anxiety will perform more accurately in assessing
unmasked emotions than in assessing masked emotions.
Method
Participants
Participants in this study included 63 English speaking undergraduate students from
between the ages of 18 and 25. Participants were recruited through the Ball State University
Communications Center email as well as through the department of Psychological Science
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subject pool. Participants were also recruited through a student survey-exchange group on
Facebook. Participants recruited through the subject pool were given one hour of research credit
towards their PSYS 100 course.
Materials
Informed consent forms containing information regarding the purpose of the study,
procedures, possible risks and benefits, the right to participate or to not participate at any
moment, available counseling service resources, exclusion and inclusion criteria, and contact
information of the researcher were given to participants. Two tests were used: A trait anxiety
questionnaire and an emotion recognition test. The trait anxiety questionnaire was made by
compiling test items that measured anxiety from the Computerized Adaptive Assessment of
Personality Disorder (CAT-PD), NEO Personality Inventory (NEO:N1), Jackson Personality
Inventory (JPI), The Sixteen Personality Factor Questionnaire (16PF: O), HEXACO Personality
Inventory (HEX), Carver and White’s Behavior Inhibition Scale (BIS), and the Big Five
Personality Test (BFAS) using the International Personality Item Pool (IPIP) (see appendix A).
Each test had a coefficient alpha of .80 or above (Alphabetical index of 274 labels for 463 IPIP
scales, 2019; International personality item pool, 2019). These items include 12 negatively
keyed and 25 positively keyed questions which were assessed on a 5-point Likert scale (1 =
“Strongly Disagree” to 5 = “Strongly Agree”). No question was repeated twice. The emotion
recognition task consisted of 56 photos of models emoting one of the following emotions: Anger,
fear, disgust, happiness, neutral, calm, or sadness. Stimuli were gathered from the publicly
accessible racially diverse affective expression face stimulus set (Assays & tools, 2020; Conley
et al., 2018). Each emotion was represented by a black female, black male, white female, and
white male model. Each model was shown as masked and unmasked. The original photos were
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used for the unmasked stimuli. Masked stimuli were created using Adobe Photoshop Mix to
impose surgical masks over the bottom half of the face of the original unmasked photos. This
task was designed to measure the ability of a participant to accurately identify emotions in
unmasked and masked stimuli (see appendix B for stimuli examples).
Procedure
A link to the study was presented in each recruitment context (BSU emails and
Facebook). Upon clicking on the link, participants were directed to a Qualtrics survey with an
informed consent on the first page. Participants were informed that the purpose of the study was
to examine the relationship between personality and emotion recognition using masked and
unmasked faces. After consenting to the informed consent form, participants were asked to
answer demographic questions regarding age, race, sex, and gender. The next tasks, the trait
anxiety measure and the emotion recognition task, were randomly counterbalanced so that some
participants had taken the trait anxiety measure first and others will take the emotion recognition
task first. The stimuli within the emotion recognition task were randomized for each
test/participant. When performing the task, participants were shown one image, centered on the
screen both vertically and horizontally, for five seconds. Participants were given five seconds to
view this stimulus in order to try to provide them with enough time to view the face while also
maintaining a limited amount of time to study the face in detail. Participants were not be able go
back to view the face again. After each face, a multiple-choice question consisting of the seven
possible emotions (anger, fear, disgust, happiness, neutral, calm, or sadness) were given to the
participant. Participants were able to take as long as needed to answer each multiple-choice
question.
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Results
Preliminary
Participants included 63 English speaking undergraduate students between the ages of
18-25 years old (M = 19.94). Of the total participants, 51 were White, three were Multiracial,
four were Black/African, two were American Asian/Pacific Islander, one was Hispanic/Latino/a,
one was Native/Indigenous, and one was Other. In terms of gender, 51 participants were
Cisgender Female, 10 were Cisgender Male, one Non-binary/third gender, and one “Prefer not to
say.” Any data that showed a below 50% completion of either the Emotion-Recognition task or
the Trait Anxiety questionnaire was deleted and not used for data analysis. Nine participants’
data were excluded from analyses for this reason, resulting the current N of 63. Participants were
still given SONA credit.
Hypothesis Tests
The first hypothesis stated that participants with higher trait anxiety will be less accurate
at identifying masked and unmasked emotions than participants with lower trait anxiety overall.
In order to test this, participants were assigned the value “1” for each emotion if they correctly
recognized the emotion and a “0” if they were incorrect. The mean of these values was
calculated for each participant. Higher scores indicated greater accuracy in emotion recognition.
Each participant was assigned a value ranging from 1-5 for each question on the trait
questionnaire according to the answer. The mean of these values was calculated for each
participant. Higher scores indicated a greater level of trait anxiety. Table 1 provides a summary
of these values. A Pearson Correlation was used to test the relationship between mean emotionrecognition and mean trait anxiety of each participant. The results showed that r = .022, p > .05.
These results are not significant, indicating an insignificant correlation between the emotion-
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recognition and trait anxiety. These results fail to reject the null hypothesis and hypothesis one is
unsupported.
The second hypothesis stated that participants with high trait anxiety would misclassify
non-threatening masked and unmasked emotions (happy, clam, neutral) as threatening emotions
(anger, disgust, fear, sadness) more often than participants with low trait-anxiety. To test this,
participants were assigned different values for each type of answer or mistake made on a
question (correct answer = 1, missing = 0, threatening emotion attributed to non-threatening =
22, non-threatening attributed to threatening = 33, threatening attributed to threatening = 44, and
non-threatening attributed to non-threatening = 55). The number of times a participant made a
type 33 mistake was tallied for each participant. To compare this value with the mean trait
anxiety scores, a Pearson Correlation was performed. The results showed that r =
-.116, p > .05. These results are not significant, indicating an insignificant correlation between
trait anxiety and the attribution of non-threatening emotions to threatening emotions. These
results fail to reject the null hypothesis and hypothesis two is unsupported.
The third hypothesis stated that both participants with high and with low trait anxiety
would perform more accurately in assessing unmasked emotions than in assessing masked
emotions. The mean score correct for each participant was calculated for unmasked stimuli and
for the masked stimuli. To compare accuracy in emotion recognition of unmasked vs. masked
faces, a paired samples t-test was employed. The results showed that t = 9.25, p < .05 (M = 0.13,
SD = 0.11). These results are significant, indicating a significant difference between accuracy in
emotion recognition of unmasked vs. masked faces. Recognition of emotion was significantly
more accurate for unmasked faces than masked. These reject the null hypothesis and hypothesis
three is supported.
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Discussion
Purpose
Prior research has demonstrated a possible relationship between anxiety and emotion
recognition, namely through the neurological threat-processing mechanisms and theories such as
the Facial Feedback Hypothesis (FFH) and Embodied Simulation Theory (EST). Anxiety has
been shown to be associated with a hyperactive amygdala and variations in amygdala and medial
prefrontal cortex functional connectivity, both of which are areas that control for fear responses
and the processing of threat (Etkin et al., 2004; Kim et al., 2011). Such neurological variations
may possibly be one of the reasons behind past research results regarding anxiety and impaired
ability in accurately assessing facial expressions (Demenescu et al., 2010). FFH and EST provide
another possible explanation for such an occurrence through the prospect of a connection
between structural expression of emotion, experienced emotion, and assessment of the emotion
of others (Manusov, 2015; Argaud et al., 2016).
The purpose of this study was to add to past literature which has observed the possible
relationship between anxiety and emotion recognition. However, instead of observing anxiety on
a pathological level, participants’ anxiety was observed within the paradigm of personality (i.e.
trait anxiety). Through the addition of masked stimuli, further ambiguity was employed in order
to assess participants’ recognition ability and to simulate experiences one would likely face
during a pandemic.
Findings
While there was a slight positive correlation between trait anxiety and emotion
recognition, this correlation was very small and far from being significant. The positive trend
was also opposite of what was expected. That is, instead of higher trait anxiety being inversely

TRAIT ANXIETY AND ASSESSMENT OF AMBIGUOUS EMOTIONS

23

proportional with emotion recognition, it was directly proportional. However, this unexpected
positive trend does not carry any significance and so no conclusions can be made regarding
correlation. There was also no significant correlation between trait anxiety and the tendency to
attribute threatening emotions to non-threatening emotions. While this trend was insignificant, it
also opposite of expected as it was slightly negative. That is, as trait anxiety increased, the
tendency to attribute threatening emotions to non-threatening emotions decreased.
One possibility for why these results failed to support the original hypotheses may be
found within the nature of trait anxiety. While past research has indicated a correlation between
impaired emotion recognition and anxiety on a pathological level, there have been some
indications that anxiety in the form of trait anxiety may actually be correlated with greater
accuracy in identifying facial expressions in some cases (Demenscu et al., 2010). Due to the
limits of the current study, anxiety was only able to be observed within the paradigm of
personality rather than on a pathological level. So, it could be the case that while clinical anxiety
may be correlated with impaired emotion recognition, trait anxiety may not be.
While impairment in emotion recognition was not observed to be significantly correlated
with trait anxiety, all participants scored significantly less accurate in determining the emotion of
masked faces than in determining the emotions of unmasked faces. While this may seem
intuitive, few prior studies had demonstrated this effect. The current study helps contribute to the
robustness of this result and further quantifies the strength of participants’ responses to masked
stimuli.
Limitations
The sample of participants used for this study presented as a limiting factor as 80.9% of
participants were cisgender female and 80.9% were white. Past research has indicated that the
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factor of race may affect the way that one perceives the emotion of a facial expression (Kubota,
2007). Namely, white participants may be more likely to inappropriately associate black faces
with the emotion of anger. The over-representation of white participants in the current study
where half of the stimuli was represented by black faces could have possibly affected results.
Past research has also indicated that sex may influence results in accuracy of emotion
recognition. For example, in a study conducted by Wigenbach et al. (2018), it was found that
female participants performed significantly more accurately than male participants in
recognizing emotions. Because the current study consisted primarily of female participants, such
a sex difference could have affected results. The current study was also limited by its inability to
observe participants with probable clinical anxiety. The observance of trait anxiety, rather than
clinical anxiety, could have led to unexpected results. Lastly, participants were recruited
primarily through the Psychological Sciences department or through the Facebook survey
exchange group, groups which do not accurately represent undergraduate students as a whole
population. The experiences and personalities of such participants could have possibly
influenced the participants’ answers regarding both the trait anxiety questionnaire and the
emotion recognition task.
Implications and Future Research
The lack of significant results regarding a relationship between emotion recognition
accuracy and trait anxiety implies that emotion recognition may be a distinguishing factor
between trait anxiety and clinical/pathological anxiety. Trait anxiety is associated with different
psychopathologies, such as anxiety, but it in of itself is not a form of psychopathology (Saviola
et al., 2020). Further studies which observe trait anxiety within the context of emotion
recognition may add to the literature that distinguishes trait anxiety and clinical anxiety. These
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results also support the notion that surgical masks may significantly impede a viewer’s ability to
recognize the wearer’s facial expression. Further analyses and observations, both within the
current study and future studies, should be conducted to compare masked and unmasked
conditions separately regarding trait anxiety and the likelihood to attribute threatening emotions
to non-threatening emotions.
In the future, research should aim to study the effect that race and sex may have on
emotion recognition alongside the factors of trait anxiety and masked stimuli. Participants of
future studies should be more representative of varying sexes, races, and backgrounds. Stimuli
sets may also be presented with emotions of varying intensity to add more insight into how the
specific level of displayed emotion may affect the participants’ abilities to assess a particular
emotion in masked and unmasked stimuli.
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Table 1
Descriptive Statistics: Mean Score for Emotion Recognition Masked vs. Unmasked
______________________________________________________________________________
________________________Masked

Unmasked__________________

Minimum

0.29

0.29

Maximum

0.75

0.79

Mean

0.49

0.62

Standard Deviation

0.09

0.09

______________________________________________________________________________
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Anxiety Questionnaire
All questions were answered on the following Likert scale: 1 = “Strongly Disagree”, 2 =
“Somewhat Disagree”, 3 = “Neither Disagree nor Agree”, 4 = “Somewhat Agree”, or 5 =
“Strongly Agree”.

Please consider how you normally feel and select which option best applies:
1. I fear for the worst.
2. I adapt easily to new situations.
3. I feel my anxiety overwhelms me.
4. I am nervous or tense most of the time.
5. I feel that my worry and anxiety is out of control.
6. I am generally a fearful person.
7. I am easily startled.
8. I get caught up in my problems.
9. I get stressed out easily.
10. I worry about this.
11. I get upset easily.
12. I have frequent mood swings.
13. I am relaxed most of the time.
14. I am not easily bothered by things.
15. I rarely get irritated.
16. I am not easily frustrated.
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17. I spend time thinking about past mistakes.
18. I feel guilty when I say “no.”
19. I feel crushed by setbacks.
20. I don’t let others discourage me.
21. I often worry about things that turn out to be unimportant.
22. I get upset by unpleasant thoughts that come into my mind.
23. I panic easily.
24. I rarely worry.
25. I am not easily disturbed by events.
26. I remain calm under pressure.
27. I don’t worry about things that have already happened.
28. I worry about what people think of me.
29. I am always worried about something.
30. I am afraid that I will do the wrong thing.
31. I begin the panic when there is danger.
32. I become overwhelmed by events.
33. I am filled with doubts about things.
34. I feel threatened easily.
35. I feel comfortable with myself.
36. I am not embarrassed easily.
37. I am afraid of many things.
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Appendix B
Emotion Recognition Task
Before viewing the Emotion Recognition Task, participants were given the following
instructions: “On the following pages, you will be shown a face conveying one of the following
emotions: Anger, disgust, fear, happy, calm, or neutral. Each face will be shown for five seconds.
After viewing the face, you will be given a multiple-choice prompt asking you to identify which
emotion the face conveyed.”

Below are some examples of stimuli that were seen:

Masked/Unmasked “Angry”

Masked/Unmasked “Disgust”
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Masked/Unmasked “Fear”

Masked/Unmasked “Happy”

Masked/Unmasked “Calm”
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Masked/Unmasked “Neutral”

Masked/Unmasked Sadness

After each face, the following multiple-choice prompt appeared for participants to see:

“The previous face conveyed…”
1. Anger
2. Disgust
3. Fear
4. Happy
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5. Calm
6. Neutral
7. Sadness
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