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Abstract 

Introduction

Accurate recognition of others’ emotional facial expressions, referred to as emo-

tion sensitivity (ES), is a central component of nonverbal communication. Previous 

research suggests that personality traits such as neuroticism and extraversion may 

shape nonverbal emotion decoding but findings have been mixed. The present study 

examined whether these traits predict performance on the Belmont Emotion Sensitiv-

ity Test (BEST), a task designed to measure subtle discrimination of anger, fear, and 

happiness while minimizing response bias.

Method

A sample of 289 college students completed self-report measures of neuroticism 

and extraversion, as well as the Belmont Emotion Sensitivity Test (BEST), which 

assesses the ability to discriminate subtle differences in facial expressions of fear, 

anger, and happiness. Depression, anxiety, and stress levels were also measured.

Results

Female participants reported higher levels of neuroticism (t = 4.39, p < .001; d = .59) 

and extraversion (t = 2.33, p = .02; d = .33) than male participants. Neuroticism severity 

was positively correlated with depression, anxiety, and stress. Extraversion was neg-

atively correlated with depression, anxiety, and stress (range of rs = .55−.68, p < .001). 

Multiple regressions showed that neither neuroticism nor extraversion significantly 

predicted ES scores for any emotion category.

Discussion

Although women reported higher levels of neuroticism and extraversion, these traits 

did not predict performance on a validated emotion sensitivity task. These findings 
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suggest that, in this nonclinical young adult sample, neuroticism and extraversion 

were not robust predictors of performance on this measure of emotion sensitivity. 

Implications are discussed for theories linking personality, psychopathology, and 

nonverbal emotion perception.

Introduction

The ability to decode others’ emotional facial expressions is a central component of 
communication. Individuals with emotional disorders have repeatedly demonstrated 
difficulties in perception of others’ emotions through facial expressions [1] and show 
other affective and cognitive biases [2,3]. Emotion perception is a multifaceted 
process involving appraisal and identification of emotions, production of an affective 
state in response, and regulating that affective state and emotional behavior (see 
[4] for a critical review). Here, we focus on one facet of emotion perception known 
as facial emotion sensitivity (ES), or, the ability to distinguish intensities of emotional 
facial expressions. We define ES as the ability to discriminate differences in emo-
tional intensity, which differs from emotion recognition, a skill that involves identifying 
or labeling facial expressions. ES is a nonverbal decoding skill critical to social inter-
action. It has been linked to better quality of life and interpersonal functioning [5,6].

While some of the existing literature has produced mixed and contradictory results 
regarding facial emotion recognition abilities [7,8], in general, adults with anxiety 
disorders have shown moderate impairment in facial emotion recognition [9], while 
adults with depressive disorders have demonstrated difficulty in detecting happiness 
[10], with significant differences between genders (females show enhanced facial 
emotion recognition abilities relative to males [11–14]. In a sample of nearly 10,000 
individuals aged 10–85, prior work demonstrated that ES abilities change across the 
lifespan based on emotion category (fear, happiness, anger) [15]. Prior work has 
shown that ES abilities are linked to symptom severity across mood and anxiety dis-
orders. In anxiety disorders such as generalized anxiety disorder (GAD), more severe 
GAD scores are associated with poorer ES performance for all emotion categories 
(happiness, anger, fear) [16]. Prior work has also shown that depression severity is 
associated with lower ES performance across emotion categories [17]. Additionally, 
findings have demonstrated that posttraumatic stress symptom severity is associated 
with impaired ES performance, particularly for fear [18]. While these findings highlight 
the importance of ES in mental health, less is known about whether variations in per-
sonality traits predict similar differences in nonverbal decoding in healthy populations.

Thus, while it has been established in large and diverse samples that ES impair-
ments are associated with generalized anxiety, depression, and PTSD symptom 
severity, less is known about whether personality-linked biases extend to core 
nonverbal decoding skills like ES. Based on a review of the neural basis of neuroti-
cism and extraversion, there is evidence of individual differences in brain activation 
in specific regions of the brain during cognitive-affective tasks [19]. Recent work 
using a cross-sectional fMRI study of 115 healthy adults has connected neuroticism 
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to increased amygdala activity to hippocampal and prefrontal regions during emotional face processing [20], supporting a 
network-level basis of neuroticism in emotion processing. In prior work examining neuroticism and facial emotion pro-
cessing using fMRI in 68 healthy participants, activation in the bilateral medial temporal gyrus (MTG) was correlated with 
higher neuroticism scores [21]. This study also showed that there were no significant sex differences between activation of 
the MTG and neuroticism scores. In another study of 60 healthy participants, activity and functional amygdala connectivity 
was measured during an emotional faces gender decision task [22], and results showed that highly neurotic participants 
display stronger self-referential processing in response to negative emotional faces. A higher degree of neuroticism has 
been linked to greater sustained medial prefrontal cortex activity when responding to emotional facial expressions [23]. 
Additionally, increased neuroticism is associated with negative biases in information processing on tasks of emotional 
categorization and facial expression recognition [24]. While prior work suggests neuroticism biases emotional processing, 
it is unclear whether these biases extended to core nonverbal decoding skills.

Because neuroticism, a dimension of temperament marked by elevated stress reactivity resulting in the frequent expe-
rience of negative affect, is a shared vulnerability factor for each of the disorders previously studied (generalized anxiety, 
depression, and PTSD) [16,25,26], we would expect that higher levels of neuroticism would be associated with poorer ES 
performance, but this remains to be tested. As described above, there is evidence that high levels of neuroticism impact 
emotional facial processing, which can be detected on a neural level [20]. However, because tasks differ between studies, 
less is known about specific emotion deficits in individuals with varying levels of neuroticism. Thus, the current study tests 
whether nonverbal decoding is influenced by personality traits using an ES paradigm. While we expected neuroticism to 
be negatively related to ES performance, we also wanted to explore how extraversion was related to ES, expecting to find 
a different relationship. Extraversion is linked to positive affect and social engagement [27], which could relate to emotion 
sensitivity, particularly for positively valenced emotions (happiness). We use extraversion as a trait that is different from 
neuroticism to explore how ES could be related to personality in general.

College students represent an ideal population for examining the relationship between personality traits and emotion 
sensitivity. Neuroticism tends to peak in late adolescence and early adulthood, which aligns with the typical age range of 
undergraduate students [28]. Furthermore, emotional disorders often first emerge during this developmental period [29], 
making it a key window for studying emotional and personality processes that may influence or be influenced by mental 
health. Additionally, college students are a population frequently targeted by preventive and clinical interventions, high-
lighting the relevance of understanding trait-emotion associations in this group [30].

Our study expands on the existing literature in many ways. First, we aim to resolve inconsistencies in emotional facial 
processing literature by using a relatively novel ES task, the Belmont Emotion Sensitivity Test, which was specifically 
designed to reduce response bias and allow for comparison of ES across categories (fear, anger, happiness) [15]. Meth-
odological problems in the existing facial emotion processing literature are based on the idea that many tasks conflate dis-
criminability or sensitivity with response bias. Moreover, in traditional facial emotion processing tasks, emotion categories 
are not comparably difficult. Typically, happiness recognition is easier than detection of other emotions (see [25,26,31]). 
The Belmont Emotion Sensitivity Task (BEST) corrects for these problems. While prior work has tested ES abilities across 
the lifespan, in depression, in generalized anxiety symptoms, and in PTSD symptoms, it has not yet linked ES to transdi-
agnostic risk factors for these disorders, namely neuroticism.

Our primary study hypothesis was that there will be a negative relationship between level of neuroticism and ES abil-
ities across emotions—higher levels of neuroticism will be associated with lower (worse) ES abilities across emotions. 
We had two additional exploratory hypotheses: first, based on the idea that neuroticism is linked to fear-based disorders 
(e.g. [ 14,32,33]), we expected fear ES to be most strongly associated with level of neuroticism relative to other emotion 
categories. Second, we expected that the relationship between extraversion and ES would be positively correlated across 
emotions based on the idea that a more extraverted temperament would be linked to better social communication [34]. We 
also examined sex differences in ES as an exploratory analysis.
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Method

This study was reviewed and approved by the Indiana University Institutional Review Board (IRB) as human subjects 
research (protocol numbers 2011722518 and 12537). All study procedures complied with institutional and federal guidelines 
for the ethical conduct of research involving human participants. Written informed consent was obtained electronically from 
all participants prior to study enrollment. Participants were informed that participation was voluntary and that they could 
withdraw from the study at any time without penalty. The study was not preregistered. Data is available on Open Science 
Framework, https://osf.io/pvbmc/files/osfstorage. Participants were recruited between March 2021 and September 2023. 
Participants were sampled from two distinct sources: (1) a psychology student subject pool at a large Midwestern university 
and (2) a paid study where individuals were recruited through the university online classifieds ads and flyers posted around 
campus. In the first version, students received course credit for participating in the study. In the second version of the study, 
participants could earn up to $60 for completing the study. Participants were excluded from analyses if they did not com-
plete the emotion sensitivity tests (n = 9), yielding a final analytic sample of 289 participants. Participants completed the 
study online using an electronic device of their own (any laptop, desktop, smartphone, or tablet).

Participants

Participants ranged in age from 18 to 56 years (M = 20.46, SD = 4.97). Participants reported both sex assigned at birth and 
current gender identity. Because gender identity closely aligned with sex (97% concordance), and our analyses focused 
on group-level differences, we used sex (male/female) as the primary grouping variable. We refer to this variable as sex 
throughout the manuscript. The analytic sample included 69 male and 220 female participants. Available sample sizes 
for the emotion sensitivity outcomes were slightly smaller because of variable-level missingness (anger: 66 males, 212 
females; fear: 65 males, 212 females; happiness: 66 males, 211 females). The majority of participants identified as White 
(68.49%), followed by Asian (18.49%), Hispanic (5.48%), and Black (4.11%). Most participants were undergraduate stu-
dents (freshman = 42.47%; sophomore = 20.89%; junior = 15.75%; senior = 10.27%), with a smaller proportion enrolled in 
graduate school (8.56%).

Measures

Belmont Emotion Eensitivity Test (BEST [15];).  The Karolinska Directed Emotional Faces (KDEFS) database [35] 
was used to create emotional face stimuli. Faces were morphed between any two pairs of angry, happy, and fearful faces, 
across a set of over two dozen identities. Anger, fear, and happiness sensitivity were each assessed with a separate 
subtest (anger sensitivity, fear sensitivity, and happiness sensitivity subtests). Each ES subtest shows 56 pairs of faces, 
one pair at a time, presented on screen at the same time for 1000 milliseconds. Participants were asked to indicate, 
“Which face is more angry?”, “Which face is more fearful?”, or “Which face is more happy?” to evaluate anger ES, fear 
ES, and happiness ES, respectively. Trials were ordered with increasing difficulty across three blocks (easy trials = 8, 
medium trials = 20, and hard trials = 28) for each subtest. The BEST was designed to reduce response bias and more 
specifically assess sensitivity to differences in emotional intensity. It uses a forced-choice format in which participants 
indicate which of two simultaneously presented faces shows more of a target emotion. Because the target emotion is 
fixed within each block and participants are not required to choose among competing emotion labels, the task minimizes 
category-based response bias that can affect traditional emotion recognition tasks. Thus, BEST more directly indexes 
discrimination of emotional intensity than tasks requiring categorical labeling of single faces [ 2,36]. Higher scores are 
indicative of more enhanced emotion sensitivity, or better emotion perception skills. A maximum score of 56 is possible for 
each of the three emotion categories. Typically, participants would be excluded from analyses if they had less than 50% 
accuracy (chance performance), however, there were no participants who met this threshold of performance, and thus all 
participants were included. For more details on BEST development, see [37].

https://osf.io/pvbmc/files/osfstorage
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Depression Anxiety and Stress Scales (DASS [38]).  The Depression Anxiety and Stress Scales (DASS) is a 21-item 
measure rated on a 4-point Likert scale (0 = “Does not apply to me at all” to 3 = “Applied to me very much, or most of the 
time”). It assesses levels of depression, general anxiety, and general negative affect/stress symptoms. The DASS has 
excellent psychometric properties, according to both exploratory and confirmatory factor analyses [ 38,39] . In our sample, 
internal consistency was excellent (Cronbach’s alpha = .92)

Multidimensional Emotional Disorder Inventory [40].  The Multidimensional Emotional Disorder Inventory (MEDI) 
is a relatively novel measure of transdiagnostic dimensions of emotional disorder psychopathology. It consists of 49 
items that are rated on a 9-point Likert scale (0 = “Not characteristic of me/does not apply to me” to 8 = “Extremely 
characteristic of me/applies to me very much”). The initial validation of this measure used factor analysis to determine the 
factor structure of nine empirically supported transdiagnostic dimensions proposed by Brown & Barlow [41]. These nine 
dimensions include neurotic temperament, positive temperament, depression, autonomic arousal, somatic anxiety, social 
anxiety, intrusive cognitions, traumatic reexperiencing, and avoidance. The MEDI showed good evidence of reliability and 
validity in its initial evaluation [40], and has since been extended to other populations including Spanish clinical samples 
[42,43]. We used the MEDI neurotic temperament subscale as our measure of neuroticism and negative affectivity and 
the MEDI positive temperament subscale as our measure of extraversion to capture social reward sensitivity, affective 
engagement, and enthusiasm. These MEDI dimensions are conceptually aligned with, but not identical to, traditional 
personality constructs assessed in Big Five measures [44]. This framing is consistent with prior MEDI work in both 
nonclinical and clinical samples showing adequate reliability and validity for the neurotic temperament and positive 
temperament dimensions. Higher scores indicate a greater degree of the trait/temperament. In our sample, internal 
consistency of the MEDI was excellent (Cronbach’s alpha = .93).

Data analyses

All analyses were conducted in R. Pearson correlations were used to examine associations among personality traits, 
mood symptoms, and emotion sensitivity scores. We report 95% confidence intervals for correlation coefficients. Sex 
differences were tested using Welch’s t-tests to account for unequal group sizes and possible heterogeneity of variance; 
degrees of freedom therefore vary across tests based on the Welch-Satterthwaite approximation and minor variable-level 
missingness. To reduce Type I error across related sets of tests, Benjamini-Hochberg false discovery rate (FDR) cor-
rection was applied within each family of primary analyses. To evaluate the association of personality traits with emotion 
sensitivity, separate linear regression models were estimated for each emotion sensitivity outcome. Primary regression 
models included either neuroticism or extraversion as the focal predictor and adjusted for age, sex, depression, anxiety, 
and stress. Standardized beta coefficients and 95% confidence intervals are reported for the focal predictors.

Results

ES scores for each emotion category were calculated based on total correct out of 56 face pairs. In our sample, the 
average happiness score was 45.96 (SD = 4.44), average fear score was 44.61 (SD = 6.31), and average anger score was 
46.70 (SD = 5.58). ES scores were correlated with each other, as is typical (Happiness and Anger: r = .56, p < .001; Hap-
piness and Fear: r = .48, p < .001; Fear and Anger: r = .70, p < . 001). The average DASS Depression score in our sample 
was 9.03 (SD = 9.25, range 0–42), indicating a normal to mild level of depression. The average DASS Anxiety score in 
our sample was 7.99 (SD = 7.70, range 0–38), indicating a mild level of anxiety. The average DASS Stress score in our 
sample was 12.51 (SD = 8.55, range 0–42), indicating a normal level of stress. The average MEDI neuroticism score in 
our sample was 16.53 (SD = 8.47, range 0–40), and the average MEDI positive temperament score was 25.20 (SD = 6.86, 
range 2–40).

To assess the distributional properties of each variable, we examined skewness and kurtosis separately for male and 
female participants. Variables were considered approximately normally distributed if skewness values were between −1 
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and +1 and kurtosis values were within ±2, following conventional guidelines. Emotion sensitivity scores and personal-
ity traits (neuroticism and extraversion) demonstrated acceptable levels of skewness and kurtosis, suggesting normal 
distributions. In contrast, scores on the DASS depression, anxiety, and stress subscales exhibited moderate positive skew 
and higher kurtosis in both males and females, indicating non-normal distributions. This pattern is common in non-clinical 
or student samples, where most individuals endorse low levels of symptoms. Given the large sample size and relative 
robustness of t-tests, parametric analyses were deemed appropriate.

Correlation analyses showed that neuroticism was negatively associated with extraversion and positively associated 
with depression, anxiety, and stress. Extraversion was negatively associated with depression and anxiety. In contrast, 
neither neuroticism nor extraversion was significantly associated with anger, fear, or happiness emotion sensitivity, and all 
corresponding confidence intervals included zero. Correlation coefficients, 95% confidence intervals, and FDR-adjusted 
p-values are reported in Table 1.

We examined sex differences in our sample based on prior research demonstrating that females tend to outperform 
males on emotion sensitivity tasks [17,18]. Because sex groups were unequal in size and available sample size differed 
slightly across variables, sex comparisons were conducted using Welch’s t-tests. Females reported significantly higher 
neuroticism, extraversion, and stress than males. However, males and females did not differ significantly on anger, fear, or 
happiness emotion sensitivity, see Table 2.

We next conducted multiple linear regressions to evaluate the relationship between neuroticism and emotion sensitivity 
(ES) scores for anger, fear, and happiness, controlling for sex, age, and anxiety and mood symptoms (depression, anx-
iety, and stress). In adjusted regression models, neuroticism was not a significant predictor of ES anger (β = .03, 95% CI 
[−.15,.21], p = .759), ES fear (β = .07, 95% CI [−.11,.26], p = .427), or ES happiness (β = −.03, 95% CI [−.22,.15], p = .708). 
Similarly, extraversion was not a significant predictor of ES anger (β = .06, 95% CI [−.08,.19], p = .422), ES fear (β = .05, 
95% CI [−.09,.19], p = .475), or ES happiness (β = .06, 95% CI [−.08,.20], p = .407). Interpretation was unchanged after 
FDR correction (all psFDR ≥ .713). None of the full models accounted for substantial variance in performance (adjusted 
R²s < .01), see Fig 1.

Table 1.  Correlations of neuroticism and extraversion with mood symptoms and emotion sensitivity in 289 nonclinical adults.

Predictor Outcome n r 95% CI p pFDR

Neuroticism Extraversion 289 −.14 [-.26, -.03] .014 .035

Depression 289 .55 [.46,.62] <.001 <.001

Anxiety 289 .63 [.55,.69] <.001 <.001

Stress 289 .68 [.61,.74] <.001 <.001

ES anger 278 .04 [-.08,.16] .495 .630

ES fear 277 .08 [-.04,.20] .183 .367

ES happiness 277 −.01 [-.13,.10] .811 .857

Extraversion Depression 289 −.45 [-.53, -.35] <.001 <.001

Anxiety 289 −.14 [-.25, -.03] .015 .035

Stress 289 −.12 [-.23, -.01] .038 .082

ES anger 278 .01 [-.10,.13] .826 .857

ES fear 277 .01 [-.11,.13] .888 .888

ES happiness 277 .07 [-.05,.19] .246 .406

Note. Neuroticism = Multidimensional Emotional Disorder Inventory neuroticism scale; Extraversion = Multidimensional Emotional Disorder Inventory 
extraversion scale; Depression = Depression Anxiety and Stress Scale (DASS) – Depression Scale; Anxiety = DASS Anxiety Scale; Stress = DASS Stress 
scale; ES anger = Emotion sensitivity anger scale; ES fear = Emotion sensitivity fear scale; ES happiness = Emotion sensitivity happiness scale. pFDR 
values reflect Benjamini-Hochberg false discovery rate correction within the correlation family. Confidence intervals are 95% confidence intervals for 
Pearson correlation coefficients.

https://doi.org/10.1371/journal.pone.0349027.t001
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To test whether the relationship between neuroticism and ES varied by sex, we ran moderation models including a neu-
roticism × sex interaction term. None of the interaction effects were significant (Anger: β = −0.09, p = .393; Fear: β = −0.13, 
p = .255; Happiness: β = −0.13, p = .123), suggesting that the association between neuroticism and ES did not differ for 
males versus females. Taken together, these findings suggest that neither neuroticism nor extraversion significantly pre-
dict emotion sensitivity in this sample, and that these associations are not moderated by sex.

Table 2.  Group differences in emotion sensitivity, personality, anxiety, and mood scores by sex in a sample of 289 nonclinical adults.

Variable Male, n Male M (SD) Female, n Female M (SD) t df p 95% CI for mean difference Cohen’s d

ES anger 66 46.80 (5.70) 212 46.67 (5.60) 0.17 106.85 .868 [-1.45, 1.72] 0.02

ES fear 65 44.00 (6.31) 212 44.77 (6.31) −0.86 106.17 .392 [-2.54, 1.01] −0.12

ES happiness 66 45.52 (4.37) 211 46.11 (4.49) −0.97 111.27 .336 [-1.83, 0.63] −0.13

Neuroticism 69 12.74 (7.67) 220 17.72 (8.38) −4.60 122.97 <.001 [-7.12, -2.84] −0.61

Extraversion 69 23.51 (6.93) 220 25.74 (6.76) −2.34 111.51 .021 [-4.11, -0.34] −0.33

Depression 69 8.90 (8.70) 220 9.20 (9.44) −0.25 122.30 .806 [-2.73, 2.12] −0.03

Anxiety 69 6.84 (6.93) 220 8.46 (7.90) −1.64 128.09 .104 [-3.58, 0.34] −0.21

Stress 69 10.23 (7.40) 220 13.40 (8.70) −2.97 132.06 .004 [-5.28, -1.06] −0.38

Note. Neuroticism = Multidimensional Emotional Disorder Inventory neuroticism scale; Extraversion = Multidimensional Emotional Disorder Inventory 
extraversion scale; Depression = Depression Anxiety and Stress Scale (DASS) depression scale; Anxiety = DASS anxiety scale; Stress = DASS stress 
scale; ES anger = emotion sensitivity anger scale; ES fear = emotion sensitivity fear scale; ES happiness = emotion sensitivity happiness scale. Sex 
differences were tested using Welch’s t-tests. Degrees of freedom vary across tests because Welch’s t-tests use the Welch-Satterthwaite approximation 
and because available sample size differed slightly across variables due to missing data. Confidence intervals represent 95% confidence intervals for the 
mean difference.

https://doi.org/10.1371/journal.pone.0349027.t002

Fig 1.  Standardized regression coefficients for associations of neuroticism and extraversion with anger, fear, and happiness emotion sensi-
tivity. Note. Error bars represent 95% confidence intervals. All confidence intervals include zero.

https://doi.org/10.1371/journal.pone.0349027.g001
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Discussion

To the best of our knowledge, this was the first study to examine how levels of neuroticism and extraversion are related 
to emotion sensitivity. In this sample of predominantly healthy college students, neuroticism and extraversion were not 
robust predictors of performance on the BEST. These findings suggest that broad personality traits may show limited 
associations with this specific form of perceptual discrimination of emotional intensity, rather than supporting a broader 
conclusion that emotion perception is independent of personality. Indeed, results showed that while females had higher 
levels of neuroticism and extraversion than males in our sample, there were no significant differences in ES performance 
between males and females, and level of neuroticism and extraversion did not significantly impact ES. These findings 
suggest weaker associations than some prior work linking personality to nonverbal communication (e.g. [45]). Additionally, 
the relationship between neuroticism and sex did not moderate ES performance. Personality traits may be less central 
predictors of ES than demographic or clinical predictors. There are several potential reasons for our pattern of findings, 
which we discuss below.

Our result that neuroticism was not related to ES abilities could be a function of our sample and task. First, our sample 
was drawn from generally healthy students at a large university in the Midwest. Additionally, our sample was predom-
inantly female. Traditionally, prior work has shown that females have higher levels of ES abilities for fear [18,46] and 
higher levels of generalized anxiety symptoms [15]. Our results showed that while females had significantly higher levels 
of stress, they did not differ significantly in level of anxiety and depression symptoms, which could partially explain why 
we did not detect differences in ES in our sample. Moreover, while previous studies have reported female advantages in 
ES (e.g. [12,14,17,47,48]), a possible explanation for why we did not replicate this is reduced variability in our non-clinical 
sample. Increasing evidence suggests that the magnitude of sex differences in emotional perception may depend on spe-
cific emotion categories and contextual demands [25], which may further explain our null findings. Moreover, less is known 
about whether personality-linked differences in emotional processing extend to perceptual discrimination of emotional 
intensity [26], as measured by emotion sensitivity, in a nonclinical sample.

Our pattern of findings may be also due to our measurement tools to assess neuroticism and extraversion. The Multi-
dimensional Emotional Disorder Inventory (MEDI) may not be the best tool for capturing varying levels of temperament in 
college students. It is possible that a different measure of neuroticism, such as the NEO-Five Factor Inventory (NEO-FFI 
[44]), which is a more widely used measure of personality, may have yielded different results. We opted to use the MEDI 
because it has excellent psychometric properties and is briefer than the NEO-FFI. Also regarding measurement of neuroti-
cism, it is possible that because we used mean levels of neuroticism while the construct of neuroticism inherently requires 
emotional variability (fluctuations in negative affect), the metric of quantifying this temperament itself should be reexam-
ined. Recent meta-analytic work suggests that adjusting for the mean is an overcorrection that underestimates the asso-
ciation between neuroticism and negative emotion variability [49]. Future work should examine the connection between 
neuroticism and emotion dynamics in daily life, as it relates to emotional face processing, emotion regulation, and other 
related processes.

Furthermore, the relationships between neuroticism, extraversion, and ES may be emotion-specific and require a 
larger sample to achieve power to detect differences based on level of the trait. For example, Haas and colleagues 
found a relationship between sad emotional facial expressions and neuroticism when completing an fMRI task, but 
did not observe this for happy or fearful faces [23]. Prior research suggests that individuals high in neuroticism are 
particularly attuned to cues of loss, rejection, or distress, which are signals often conveyed by sadness expres-
sions (e.g. [24,31]). In another study, individuals with higher neuroticism had sharper increases in sad mood during 
a sad mood induction task [37]. In a recent dynamic facial emotional processing study, neuroticism was related to 
valence of sad emotional face processing [50]. Perhaps examining personality traits and sad emotional expressions 
would provide more information on the role of trait neuroticism in emotional disorders characterized by sadness, i.e., 
depression.
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There are several limitations of the current work. First, our sample consisted of college students in the Midwest, limiting 
generalizability. Second, it is possible that there was not enough variation in neuroticism in our sample to observe effects 
on ES. Our sample was predominantly healthy and thus, there was limited variance in psychopathology and personality 
traits. In previous research on ES, effect sizes were small, and it is possible that our sample was not powered to detect 
differences in ES abilities in this nonclinical and range-restricted sample. Null effects may reflect the specific perceptual 
construct measured by BEST, rather than a general independence of emotion perception from personality traits. It is also 
possible that device variability [51] or general inattention to the task instructions and test battery may have influenced 
measurement reliability in the ES task. We did not include an ES task for sadness, as it was not developed at the time of 
the study. This limits the conclusions about sadness emotion processing as it relates to depression, anxiety, and person-
ality traits. Despite these, there are many strengths and future directions from the current study, including measurement 
of personality traits and common mental health symptoms in conjunction with measures of ES, as well as our novel tool 
to assess ES, which was designed to address response bias and discriminability that have impacted consistency across 
findings in the existing literature on nonverbal emotion decoding. Additionally, while effect sizes were small, they may still 
hold some informative value for future work including meta-analyses. Future directions include measurement of ES across 
a broader spectrum of transdiagnostic symptoms, in more severe psychopathology, and with additional measurements of 
neuroticism and negative emotionality.

In sum, this study examined the relationship between emotion sensitivity for fear, anger, and happiness and neuroticism 
and extraversion in college students. Contrary to hypotheses, we found no significant relationship between neuroticism 
and extraversion and ES abilities. We expect that a stronger connection between neuroticism and ES could be observed 
in a more diverse sample with a higher level of personality characteristics and life stress. We found strong and significant 
relationships between neuroticism and symptoms of depression and anxiety. We observed significant sex differences in 
levels of neuroticism, extraversion, and stress, with females showing higher levels of all three. Future research should 
further validate ES abilities naturalistically in the real world and continue to explore the relationships between neuroticism 
and nonverbal communication, especially as it may relate to treatment.
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