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Abstract 

The face conveys a wide range of cues. Facial expression can signal how an individual is feeling, and gaze 

can signal where their attention is focused. Integrating information about others’ expressions and gaze 

influences how we direct our own attention, form impressions of others, and assess threats. This study 

was designed to explore how people with certain personality traits such as alexithymia and sensory 

processing sensitivity (SPS), as well as those with mental health problems characterized by anxiety 

integrate expression and gaze cues when viewing faces signaling two different kinds of “threat” cues: 

anger and fear. Participants N = 74 (49 female; Mage = 20.45 years, SD = 4.64) with varying degrees of 

alexithymia and SPS were administered self-report questionnaires on their mood, and levels of anxiety, 

social anxiety, and anxiety sensitivity. They then completed two tasks requiring speeded judgments in 

which they decided if an expressive stimulus face was looking at them or not (gaze task) and if the 

stimulus face was angry or fearful (expression task). A series of ANOVAs and exploratory correlation 

analyses were used to test the relationship between variables with task performance. Results revealed 

that: (1) the order in which gaze and expression judgment tasks are completed is an important 

determinant of task performance; (2) the cone of gaze is more symmetrical when viewing angry (vs. 

fearful) faces; and (3) anxiety-related problems, SPS, and difficulties with emotional appraisal are 

negatively associated with problems in fear processing when gaze is strongly averted and viewers are 

focused on performing mental state attributions and self-directed threat assessment. This research 

furthers our understanding of individual difference factors that may influence the form of gaze-by-

expression interactions that help shape one’s social perception. Additionally, the findings emphasize the 

importance of investigating the differences between left and right averted gaze.  

Keywords: alexithymia, sensory processing sensitivity, anxiety, gaze, facial expression  
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Factors Related to Natural Variation in the Gaze-by-Expression Interaction When 

Processing Threat Cues 

Human beings are social animals, engaging in interactions with others both verbally and 

nonverbally. There exist a whole range of nonverbal cues such as the proximity of the individuals and their 

body postures. One important class of nonverbal cues comes from the face, for example an individual’s 

gaze or facial expression. From these cues, we can make many inferences about what another person is 

currently attending to or how they are feeling. The inferences we draw may also be influenced by how well 

we know the other person. Taken together, an abundance of communication can occur before a single 

word is even said.  

How does one process face information? According to a popular model (Haxby & Gobbini, 2011) 

there are “core” and “extended” face processing systems, that work both independently and 

collaboratively. The core system’s function includes processing identity and the changeable aspects of the 

face such as changes in gaze, facial expression, and visual speech. The extended system communicates 

back and forth with the core system and is involved in analyzing and representing information about 

specific people (e.g., biographical information, names, etc.). Areas in the extended system are also involved 

in emotion processing, and motor simulation. Motor simulation occurs when seeing someone else move 

leads to activation in parts of the brain that are involved in producing the same movement yourself 

(Rizzolatti et al., 1996). Motor simulation suggests that we “embody” the cues of others. Changes in facial 

expression are simulated in the inferior parietal lobes and in the frontal operculum, while changes in gaze 

and spatial attention are simulated in the intraparietal sulcus and frontal eye fields.  

Simulating another person’s gaze can produce what are called “gaze-cueing effects.” For example, 

a study by Lassalle and Itier (2013) showed that participants are quicker to respond to a target when its 

location has been cued by a face looking in that direction (valid cue) than when the face is looking in the 

opposite direction (invalid cue). These researchers also found that this gaze-cueing effect is larger when the 
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face is expressing emotions such as surprise, fear, and anger than when it has a happy or neutral 

expression. Others have reported larger effects for expressions that trigger avoidance (surprise and fear) 

than for those that trigger approach (angry and happy) (Bayless et al., 2011). Although the foregoing results 

suggest that there is an interaction between the processing of gaze and expression cues, not everyone 

finds this (e.g., Hietanen & Leppänen, 2003). However, even when the gaze-cueing effect is not modulated 

by facial expression, expression cues can still impact behaviour. For example, having a stimulus face look at 

an object (vs. away) affects viewers’ ratings of how much they like the object in question (Bayliss et al., 

2006).  

Another factor that might affect how different expressions impact the gaze-cueing effect is 

cognitive load. Pecchinenda and Petrucci (2016) manipulated cognitive load by having participants count 

forwards by multiples of 2 (a low cognitive load task) or backwards by multiples of 7 (a higher cognitive 

load task) while simultaneously completing a gaze-cueing task. The rationale for this was that, if the 

processing of the facial expression is automatic in humans, then the cognitive load manipulation should not 

affect the size of the gaze-cueing effect. On the other hand, if cognitive control can be used to help one 

ignore a facial expression, it might be possible to disrupt this control by having someone perform a high 

cognitive load task; the result would be a larger gaze-cueing effect in the high vs. the low cognitive load 

condition. The researchers discovered that higher cognitive load increased the impact of angry facial 

expressions on the gaze-cueing effect, suggesting that people normally try to control their responses to 

these particular expressions to reduce interference. In contrast, gaze-cueing effects seen with neutral 

expressions were smaller at higher levels of cognitive load, and effects seen with happy facial expressions 

were unaffected by cognitive load.  

Interactions between gaze and expression cues can influence the impressions that we form of 

others (Petrocelli & Whitmire, 2017). For example, Bayliss et al. (2009) found that, in a gaze-cueing task, 

smiling faces with gaze that invalidly cued target location were rated as less trustworthy than those that 
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validly cued target location. However, gaze-related effects on trustworthiness ratings were reduced when 

neutral faces were presented and were eliminated with angry faces. Strachan et al. (2016) went on to show 

that smiling faces not only lead to reduced trust on invalid trials, but increased trust on valid trials (see also 

Manssuer et al., 2015a; Manssuer et al., 2015b). Taken together, these findings make sense as you would 

be less likely to view an apparently friendly person as trustworthy if they deceived you, compared to 

someone who appeared hostile to you in the first place. 

In addition to cueing spatial attention and influencing assessments of trustworthiness, gaze cues 

also tell us whether someone is looking at us. Various studies have examined how we process direct vs. 

averted gaze, and whether this is affected by the expression on the face. Rigato et al. (2010) highlight an 

interaction between gaze direction and expression occurring at the neural level. When measuring 

electroencephalographic activity at occipital-temporal and frontal sites, they found that the amplitude of 

readings was elevated when averted gaze was paired with expressively fearful faces and when direct gaze 

was paired with expressively happy faces. These effects are interesting given reports that, in some 

behavioural studies, viewers were found to be faster at identifying avoidance-oriented expressions such as 

sadness and fear when paired with averted gaze, and faster at identifying approach-oriented expressions 

such as joy and anger when paired with direct gaze (e.g., Adams & Kleck, 2003). These findings are 

consistent with the idea that we are especially sensitive to cues that help alert us to negative events in the 

environment that we might want to avoid, and to cues that signal when another’s joy or anger is directed 

at us, personally (situations that might lead to an interaction). It should be noted, however, that the effect 

of gaze on processing of fear appears to be less reliable than the effect of gaze on the processing of anger; 

thus, in some behavioural studies processing of fearful expressions is enhanced by direct rather than 

averted gaze, and in others it is unaffected by gaze direction (see Bindemann et al., 2008).  

In Experiment 1 of a study done by Cañadas and Lupiáñez (2012), viewers made speeded 

judgments regarding the gaze direction of a neutral face presented in the visual periphery. The results 
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indicated that when gaze was directed inward (toward the viewer) participants were able to correctly judge 

gaze direction more quickly than when gaze was directed outward (averted). They referred to this as a 

“reverse congruency effect” meaning that a speed advantage occurred when the location of the face was 

incongruent with the direction of gaze (e.g., face presented on left with rightward gaze). Jones (2015) 

replicated this effect with neutral faces (Experiment 1) but also showed that the reverse congruency effect 

can be enhanced for faces showing approach-related expressions (angry, happy) in contrast to fear 

(Experiment 2), suggesting once again that we are especially sensitive to cues that might signal an 

upcoming interaction.  

The aforementioned results provide ample evidence that facial expressions can influence the 

processing of gaze cues. However, the way in which gaze-by-expression interactions play out seems to vary 

across studies. In studies comparing responses to direct vs. averted gaze, two types of results emerge. The 

first type provide support for a “shared signal hypothesis” (showing larger effects for “approach” 

expressions such as joy and anger when gaze is direct). The second type (described in research discussed 

below) supports a “self-referential positivity bias” (showing larger effects for positive than negative 

expressions when gaze is direct). What pattern of results is seen may depend on the task (e.g., judging gaze 

direction, facial expression, trustworthiness, etc.) and/or on what is being measured [response time (RT), 

accuracy, a neural response, or a physiological measure such as a change in muscle activity]. 

How the age and sex of the Viewer and the Stimulus Face Influence the Gaze-by-Expression Interaction  

Some investigators have explored whether particular characteristics of the viewer or the stimulus 

face affect the form of the gaze-by-expression interaction. Campbell et al. (2017) found that older but not 

younger adults show an own age bias, meaning that they are better able to label emotions (anger, disgust, 

fear, and sadness) expressed in older faces, especially when gaze is direct (vs. averted). However, viewer 

age did not affect the overall form of the gaze-by-expression interaction. Thus, the researchers found that, 

in both age groups, negative emotions such as anger or sadness were processed more accurately if gaze 
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was direct, but gaze direction did not affect recognition of happiness, disgust, or fear. (Note that this result 

is not consistent with either the shared signal or the self-referential positivity bias hypotheses.) 

Slepian et al. (2011) found that the sex of an expressive stimulus face was an important 

determinant of how accurately participants could correctly identify whether the face was looking at them 

or not. Specifically, the researchers found that participants more frequently responded that a face was 

looking at them when it was a female face with a positive vs. a negative expression (e.g., joy vs. anger). 

Participants also rated the joyful female face as looking at them more often than the joyful male face.  

Differences have also been described in how male and female viewers respond to direct vs. averted 

gaze. Soussignan et al. (2013) investigated changes in electromyographic activity in facial muscles as 

participants viewed an avatar expressing various emotions with either direct or averted gaze. Male 

participants showed higher amplitude responses than females when a male avatar showed direct gaze with 

an angry expression; female participants showed higher amplitudes than males when shown a fearful face 

paired with averted gaze. 

The Gaze-by-Expression Interactions in Those With Anxiety-Related Problems  

Several studies have examined gaze-by-expression interactions in samples of individuals with mood 

and anxiety disorders. Fox et al. (2007) found that anxious participants showed a larger gaze-cueing effect 

for faces displaying fear compared to those not suffering from anxiety. This suggests that anxious people 

are especially sensitive to cues signaling a nearby threat. Other findings suggest that socially anxious 

individuals are especially sensitive to cues signaling an upcoming, negative social interaction. For example, 

Li and colleagues (2017) found that angry faces with direct gaze elicited a stronger event-related potential 

than angry faces with averted gaze in those with (vs. without) social anxiety. Schulze et al. (2013) found 

that socially anxious people are also more likely to feel that they are being looked at than those who are 

not socially anxious; i.e., they have a wider “cone of gaze,” especially when the expression on the stimulus 

face is negative (angry, fearful) or neutral, as opposed to positive (happy).  
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In a study by Radke et al. (2014), approach-avoidance patterns in RT were examined with two 

groups of participants: those with major depressive disorder and healthy controls. The task involved 

participants viewing happy, angry, or neutral faces, each paired with either direct or averted gaze. 

Participants saw two types of displays and were instructed to respond to one type by pulling a joystick 

towards themselves and to the other by pushing it away. Pull responses caused the stimulus to grow larger 

(simulating approach) and push responses made the stimulus get smaller (simulating avoidance). The 

researchers found that healthy control participants made faster pull (approach) responses for the happy 

than angry faces, and faster push (avoidance) responses for the angry than happy faces, but participants 

with major depressive disorder did not show these effects. In addition, when gaze was direct, the 

difference between RTs for pull and push movements for happy faces was negatively correlated with 

depression severity, suggesting that depression is associated with a weaker tendency to approach faces 

that have happy expressions and direct gaze. Using a similar methodology, Roelofs et al. (2010) found that 

socially anxious individuals made quicker push than pull responses for angry faces, but only if the faces had 

direct gaze. Individuals scoring low in social anxiety did not show this effect. This result is consistent with 

the idea that social anxiety is associated with heightened sensitivity to cues signaling an upcoming, 

negative social interaction. 

Another anxiety-related condition that might be expected to be related to atypical processing of 

facial cues is anxiety sensitivity (AS). AS has been described as a belief that anxiety symptoms can be 

harmful or life-threatening, and consists of physical, cognitive, and social concerns (e.g., the belief that 

one’s behavior or anxiety symptoms might be negatively evaluated by others) (Reiss, 1997; Taylor et al., 

2007). In an fMRI study by Ball et al. (2012), viewers were presented with an angry, fearful, or happy face, 

and instructed to choose one of two labels that best matched the facial expression. The results suggested 

that those who scored high on AS took longer to respond to fearful facial expressions, and had lower 

accuracy when classifying angry, fearful, and happy faces, compared to those who scored low on AS. To my 
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knowledge, no studies have examined how AS might be related to gaze-by-expression interactions; 

however, a relationship seems likely given that AS can accompany anxiety-related conditions such as 

generalized anxiety disorder (GAD) and social anxiety (Deacon, & Abramowitz, 2006; Rector et al., 2007; 

Rodriguez et al., 2004) that (as noted above) influence how the gaze-cueing effect and the cone of direct 

gaze vary across different facial expressions. 

Personality Traits That may Influence the Gaze-by-Expression Interaction 

Certain personality traits have been linked to atypicalities in the processing of salient stimuli. One 

of these is sensory processing sensitivity (SPS). Aron et al. (2012) describe SPS as a genetic trait and note 

that individuals scoring high (vs. low) on SPS are more sensitive to both positive and negative stimuli in 

their environment. They go on to state that SPS is also characterized by: (a) directing attention inward 

during new and unique situations; (b) experiencing a wider range of sensory cues; (c) processing the 

entirety of a given stimulus, making connections to both past and possible future encounters; and (d) 

experiencing more intense emotional reactions to sensory stimulation, which shapes one’s future 

responses to similar events. 

SPS can be measured using the Highly Sensitive Person Scale (HSPS; Aron, & Aron, 1997). In a 

recent fMRI study, Acevedo et al. (2014) found that those with higher HSPS scores showed stronger neural 

activation in brain regions associated with empathy when evaluating happy and sad (vs. neutral) facial 

expressions of their partner, and when evaluating happy (vs. neutral) expressions of a stranger. Thus, 

expressively valenced faces evoked stronger reactions than neutral faces in those who scored high (vs. low) 

on the HSPS.  

Behavioural research examining links between SPS and the processing of expressive faces is limited. 

In an unpublished Master’s thesis, Rothenbücher (2017) had participants complete an online survey that 

included the HSPS and the Adult Temperament Questionnaire (ATQ), along with other measures. 

Participants then completed a spatial cueing task in which a face cue (neutral, happy, sad, or angry) validly 
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or invalidly cued the location of an upcoming target. Regardless of their scores on the HSPS, participants 

had faster RTs when the cue was an expressively happy face, when compared to any of the other facial 

stimuli. It is important to note, however, that gaze was not manipulated in this study; all faces looked 

“straight ahead” but, as they were presented peripherally, they would not have appeared to be “looking 

at” the participants. To my knowledge, no research on SPS has examined sensitivity to gaze cues, or to the 

interaction between gaze and expression processing. What we do know, however, is that SPS is related to 

certain negative outcomes, including anxiety (Jakobson & Rigby, 2021) and social phobia (Neal et al., 2002) 

that (as noted earlier) appear to influence the processing and integration of expression and gaze cues. 

Another potentially relevant personality trait is alexithymia. Alexithymia is a personality trait 

characterized by an externally oriented thinking style (EOT) that limits one’s ability to turn attention 

inward, and with difficulties identifying and describing one’s own feelings (DIF and DDF, respectively) that 

limit emotional appraisal (Nemiah et al., 1976; Preece et al., 2017). It is also associated with problems 

understanding other people’s facial expressions and feelings (e.g., Grynberg et al., 2012; Luminet & 

Zamariola, 2018)—effects that may reflect atypical embodiment (e.g., Cook et al., 2013; Demers & Koven, 

2015; Grynberg et al., 2012). It is not known if alexithymia is associated with atypicalities in processing 

gaze, or in gaze-by-expression interactions; however, this seems likely given that it is positively associated 

with depression and anxiety (Suslow & Donges, 2017), social anxiety (Dalbudak et al., 2013), AS (Devine et 

al., 1999; Mueller, & Alpers, 2006), and SPS (Jakobson & Rigby, 2021; Rigby et al., 2020). 

The Present Study 

The overarching goal of the present study was to investigate individual differences in gaze and 

expression processing in faces conveying threat cues. Processing of fearful expressions paired with averted 

and angry expressions paired with direct gaze were of particular interest, given that the former would 

strongly signal the presence of an environmental threat to be avoided if possible and the latter a self-

directed threat that might, potentially, need to be confronted. Thus, I conducted an experiment in which 
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young adults made both gaze judgments (looking at me vs. looking away) and expression judgments (anger 

vs. fear) about centrally presented faces that remained on the screen for very short periods of time. In 

addition to completing the perceptual tasks, participants completed self-report measures assessing 

anxiety-related problems and personality traits.  

Consistent with past research, I predicted that participants scoring high on anxiety would show 

heightened sensitivity overall when viewing threatening stimulus faces (see Fox et al., 2007) and that those 

scoring high on social anxiety would be especially sensitive to direct gaze paired with threatening 

expressions, as these may indicate an upcoming, negative social interaction (see Li et al., 2017; Roelofs et 

al., 2010; Schulze et al., 2013). I also expected to see that both AS and SPS would be linked to atypicalities 

in how these stimuli were processed, given that both are characterized by heightened sensitivity and an 

increased risk for anxiety and social anxiety (Deacon, & Abramowitz, 2006; Jakobson & Rigby, 2021; Neal et 

al., 2002; Rector et al., 2007; Rodriguez et al., 2004). I anticipated, however, that some differences in the 

relationships I observed might be evident, given that AS and SPS are distinct from one another and from 

both GAD and social anxiety. Finally, I anticipated that EOT and problems with emotional appraisal 

(DIF/DDF) might relate to task performance in different ways, given their distinct roles in emotion 

processing and regulation (Preece et al., 2017). By including measures of AS, SPS, and alexithymia I was 

able to extend the existing research on these dispositional traits. 

Another novel aspect of my research is that participants completed both a gaze judgment task and 

an expression judgment task. Past research has generally focused on only one of these at a time, but I 

theorized that the relationships between expression and gaze processing may vary somewhat depending 

on the nature of the task one is completing. As such, the results of the present study were expected to 

further the literature by providing novel insights into links between anxiety-related and personality traits, 

and how they relate to gaze processing, expression processing, and gaze-by-expression interactions.  
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Method 

Participants 

This study included a convenience sample of undergraduate students recruited from an 

Introduction to Psychology subject pool at the University of Manitoba. Only those students who had 

previously completed a pre-screening survey that included the Toronto Alexithymia Scale (TAS-20; Bagby et 

al., 1994), the Highly Sensitive Person Scale (HSPS; Aron, & Aron, 1997), and the Anxiety Sensitivity Index 

(ASI-3; Taylor et al., 2007), and who agreed to release their scores on these measures, were invited to take 

part in the present investigation.  

There were a total of 83 respondents in this online study. However, nine cases were excluded from 

all analyses for several reasons. First, two participants completed the study twice, so their second attempts 

were excluded. Next, seven participants were excluded from all analyses because their performance in the 

experimental tasks suggested that they were not putting in optimal effort. In particular, when completing 

the gaze and expression tasks these individuals produced long strings of trials where they made 

anticipatory responses (responded in less than 0.2 s) and/or unusually long responses (greater than 2.5 s). 

After exclusions, I was left with a sample of N = 74 (49 females; Mage = 20.5 years, SD = 4.6). Participants 

gave informed consent and were compensated for their time with credit towards a research participation 

requirement in their Introduction to Psychology course.  

General Procedure 

Data collection for the present study was completed online. After informed consent was obtained, 

participants completed questionnaire measures of mood, anxiety, and social anxiety administered via the 

Qualtrics survey platform. Once completed, they were transferred to the Pavlovia server 

(https://pavlovia.org/) to complete the experimental gaze and expression judgment tasks, which were run 

in counterbalanced order. They were then debriefed. Participants were tested individually. The testing 

protocol was approved by the Psychology/Sociology Research Ethics Board at the University of Manitoba.  



FACTORS RELATED TO THE GAZE-BY-EXPRESSION INTERACTION 11 

Questionnaire Measures Administered as Part of the Pre-Screening Survey 

Toronto Alexithymia Scale (TAS-20). The TAS-20 (Bagby et al., 1994) consists of 20 items 

corresponding to three subscales; (a) DIF (7 items); (b) DDF (5 items); and (c) EOT (8 items). Responses are 

scored on a 5-point Likert scale, ranging from 1 = strongly disagree to 5 = strongly agree. Of the 20 items, 

five are reverse scored. Participants’ scores were summed to equal a total score (which can range from 

20—100) and three subscale scores. Traditionally, total scores ≤ 51 signify lexithymia, total scores ≥ 61 

signify alexithymia, and total scores falling between this range (52—60) are classified as borderline (Parker 

et al., 2003), although more recently the scale developers have discouraged the use of these cut-offs and 

instead recommend treating scores as continuous variables (Bagby et al., 2020). Based on current data, the 

internal consistency of the scale was very good (α = .840). 

Highly Sensitive Person Scale. The HSPS consists of 27 items. Responses are scored on a 7-point 

Likert scale, ranging from 1 = not at all to 7 = extremely. Lionetti et al., (2018) argue that the trait is 

continuously represented in the general population. They identified three categories of individuals: those 

whose scores on the HSPS are ≤ 30th percentile are known as dandelions; those whose scores are between 

the 31st and 69th percentiles are known as tulips; and those whose scores are ≥ 70th percentile are known as 

orchids. The orchid subgroup is considered to display SPS. Based on current data, the internal consistency 

of the HSPS scale was very good (α = .840). 

Anxiety Sensitivity Index (ASI-3). The ASI-3 (Taylor et al., 2007) consists of 18 items that 

correspond to three subscales (physical, cognitive, and social concerns), each having 6 items. Responses 

are scored on a 5-point Likert scale, ranging from 0 = very little to 4 = very much. Participants’ scores were 

summed to equal a total score (which could range from 0—72). Higher scores represent more 

endorsement of AS-related symptoms. Only the total score was examined in the current study as it was 

strongly correlated with each subscale score, r ≥ .798. Based on current data, the internal consistency of 

the scale was α = .891. 
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Measures Collected as Part of the Current Study 

 Liebowitz Social Anxiety Scale (LSAS). In the self-report version of the LSAS (Liebowitz, 1987) 

individuals indicate how much fear they would feel in each of 24 social/performance situations (rating 1), 

and how often they would try to avoid these situations (rating 2). Both sets of ratings are scored on a 4-

point Likert scale, ranging from 0 = none to 3 = severe for fear/anxiety; and ranging from 0 = never to 3 = 

usually for avoidance. Scores on both sets of ratings are then summed to yield a total score and two 

subscale scores, with higher scores representing greater social anxiety. Only total scores were used in the 

present study as these were highly correlated with both fear and avoidance subscale scores, r ≥ .961. Based 

on current data, the internal consistency of the scale was excellent (α = .957). 

 Depression Anxiety Stress Scale (DASS-21). The DASS-21 (Lovibond, & Lovibond, 1995) consists of 

21 items split evenly across three subscales; (a) depression; (b) anxiety; and (c) stress. Responses are 

scored on a 4-point Likert scale, ranging from 0 = did not apply to me at all to 3 = applied to me very much 

or most of the time. Participants’ scores were summed on each respective subscale to yield a score that 

could range from 0—21, with higher scores indicating greater endorsement. The focus of the present study 

was on the anxiety subscale. Based on current data, the internal consistency of the anxiety subscale was 

very good, (α = .832). 

Gaze and Expression Judgment Tasks  

 The stimuli were created from 8 full-face, high resolution digital photographs of two males and two 

females, each displaying two different threat-related expressions (angry, fearful). Stimuli for each of the 

two expressions were single frames from videos in the Amsterdam Dynamic Facial Expression Set (ADFES; 

van der Schalk et al., 2011) showing the apex of the expression. Models were North-European and filmed in 

colour facing forward with gaze directed straight ahead. To create averted gaze stimuli, the images were 

edited with Procreate® software. Two copies of each image were modified by editing the iris and sclera of 

the right and left eyes so that gaze was shifted rightward by either 3 pixels (3R; slightly rightward) or 6 
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pixels (6R; strongly rightward). Once this was done, a copy of the edited eye region was flipped horizontally 

and pasted over the corresponding region of the image to create stimuli with gaze shifted leftward by 

either 3 pixels (3L; slightly leftward) or 6 pixels (6L; strongly leftward) (see Figure 1). The stimuli measured 

720 x 576 pixels, however the exact sizing varied depending upon the resolution settings on participants’ 

monitors.  

Participants were told that the tasks they were to complete assess how people process faces, and 

that they would be viewing a series of faces presented centrally and one at a time and would have to 

decide as quickly and as accurately as possible whether the person was looking at them or away (the gaze 

task) or whether the expression on the face was angry or fearful (the expression task). The experiment was 

created using PsychoPy Builder interface (Peirce et al., 2019) and output to a PsychoJS experiment (Bridges 

et al., 2020). 

 

Figure 1 

Sample Stimulus Set Showing Different Gaze Directions in a Face Displaying Fear 

 

Note: Original image (direct gaze) from van der Schalk et al. (2011); reproduced with permission. 

 

Before each task, eight practice trials were administered to ensure that the participant understood 

the task; these trials featured face stimuli not included in the experimental task. Each of the practice trials 

started with a fixation cross in the center of the screen for 500 ms, followed by a stimulus face presented in 

the center of the screen. The stimulus face was visible for 100 ms before disappearing, at which point the 
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participant indicated, as quickly and accurately as possible, the gaze direction of the stimulus face (gaze 

task), or the expression on the face (expression task). Responses were registered via a key press (with key 

assignment being counter-balanced dependent upon the order of the task). Following each practice trial, 

the participant was given feedback (correct or incorrect) on their performance.  

Once the practice trials for a particular task were completed, the participant began the 

experimental task. The procedure for the task was the same as that used in the practice trials, but this time 

no feedback was provided informing the participant whether they were correct or incorrect. After each 

response, the fixation cross reappeared and then the next trial began. Each task was administered in a 

single block of trials in which each stimulus face was presented three times, for a total of 120 trials (4 

models X 5 gaze directions X 2 expressions X 3 repetitions). The order of trials within a task was randomized 

for each participant, and the two tasks were run in counterbalanced order and separated by a 30 second 

rest period. 

Results 

Questionnaires 

Participants’ scores on the personality and anxiety-related measures covered a large range (shown 

in Table 1), suggesting diverse endorsement of personality and anxiety-related features. Mean scores for 

the total sample (N = 74) on the TAS-20 and the HSPS were comparable to those seen in previous research 

involving a local university sample (Jakobson, & Rigby, 2021). The mean score for the LSAS fell in the 

moderate social anxiety range (Liebowitz, 1987), the mean score for the DASS-21 Anxiety subscale fell in 

the normal range (Lovibond & Lovibond, 1995), and the mean score for the ASI-3 fell in the low AS range 

(Taylor et al., 2007).  

Significant correlations were found between scores on many of the personality and anxiety-based 

questionnaires (shown in Table 2). HSPS scores were related to problems with emotional appraisal (DIF and 

DDF) but not with EOT. Although this is consistent with findings from Jakobson and Rigby (2021), it is 
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important to note that these authors also reported a negative correlation between EOT and scores on a 

supplementary measure of SPS (tapping into orienting sensitivity), which was not administered in the 

present study. Interestingly, total scores on the anxiety and AS measures were also correlated with 

problems related to emotional appraisal (DIF and/or DDF) but not with EOT. In contrast, social anxiety (as 

measured by the LSAS) was unrelated to any of the TAS measures. Finally, all of the anxiety-related 

measures were positively correlated with one another and with SPS.  

 

Table 1 

Descriptive Statistics of Personality and Anxiety-Related Measures 

Task Minimum Maximum M SD 

TAS-20 Total 28 78 53.1 11.8 

DIF 7 31 18.5 6.0 

DDF 6 25 15.4 4.7 

EOT 10 28 19.3 4.2 

HSPS Total 3 6 4.2 0.8 

LSAS Total 12 119 58.1 26.5 

DASS-21 Anxiety 0 18 5.6 4.7 

ASI-3 Total 3 61 22.1 13.0 

  

Note. Descriptive statistics based on N = 74 for the Toronto Alexithymia Scale (TAS) and its subscales 

[Difficulty Identifying Feelings (DIF), Difficulty Describing Feelings (DDF) and Externally Oriented Thinking 

(EOT)], the Highly Sensitivity Person Scale (HSPS), the Liebowitz Social Anxiety Scale (LSAS), the Anxiety 

subscale from the 21-item Depression Anxiety Stress Scale (DASS-21), and the Anxiety Sensitivity Index 

(ASI-3). 
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Table 2 

Relationships Between Questionnaire Measures  

 

Note. Pearson correlations and bias corrected 95% confidence intervals (shown in square brackets) are 

based on N = 74. Bootstrap results are based on 1000 bootstrap samples. Relationships are shown between 

scores on the Toronto Alexithymia Scale (TAS) and its subscales [Difficulty Identifying Feelings (DIF), 

Difficulty Describing Feelings (DDF) and Externally Oriented Thinking (EOT)] and total scores on the Highly 

Sensitivity Person Scale (HSPS), the Liebowitz Social Anxiety Scale (LSAS), the Anxiety subscale from the 21-

item Depression Anxiety Stress Scale (DASS-21), and the Anxiety Sensitivity Index (ASI-3). 

* Bias corrected confidence interval does not include zero. 

 

Performance on the Experimental Tasks 

Data Cleaning and Statistical Analysis 

Examination of participants’ performance on the experimental tasks revealed that some 

participants performed well on one of the tasks, but not on the other. For the gaze task, five participants 

were excluded because their overall percentage of errors was extremely high (≥ 79.2%) suggesting that 

they either had a strong bias to say the eyes were looking at them, or that they misread the instructions 

TAS
total DIF DDF EOT HSPS

DASS21 
Anxiety LSAS ASI-3

TAS - .878* .852* .601* .373* .251* .186 .445*
total
DIF - .686* .264* .514* .301* .169 .552*
DDF - .289* .295* .084 .238 .330*
EOT - -.021 .181 .014 .088
HSPS - .285* .280* .624*

DASS21 - .262* .535*
Anxiety

LSAS - .292*
ASI-3 -



FACTORS RELATED TO THE GAZE-BY-EXPRESSION INTERACTION 17 

and switched key assignment. An additional two participants were excluded due to producing a large 

number of anticipatory responses. This left a final sample size of N = 67 for the gaze task (44 females; Mage 

= 20.3 years, SD = 4.6). Two of these participants were dropped from analyses of the median correct 

response time (RT) data, as they scored zero correct in one condition. 

For the expression task, three participants were excluded as they produced a large number of 

anticipatory responses. Then, four participants were excluded from analyses as their performance was 

below chance for a large portion of conditions. Finally, an additional participant was excluded because they 

did not complete all of the trials. This resulted in a final sample of N = 66 for the expression task (44 

females; Mage = 20.5 years, SD = 4.7). 

 Preliminary analyses suggested that differences in how participants responded to male and female 

stimulus faces were fairly subtle. Given this, when extracting the values for accuracy and median correct 

RT, the data were collapsed across male and female stimulus faces. This meant that scores in a given 

condition were based on up to 12 trials (two female and two male faces, each shown three times).  

Data relating to gaze or expression classifications and median correct RTs in each task were 

analyzed using a series of 2 (Order: Gaze Task First, Expression Task First) X 2 (Expression: Anger, Fear) X 5 

(Gaze: 6L, 3L, 0, 3R, 6R) mixed analysis of variance (ANOVA) tests, with order of task administration as the 

between subjects variable and expression and gaze as repeated measures. Greenhouse-Geisser 

adjustments were made to the degrees of freedom, as needed. Significant main effects and interactions 

were followed up with pairwise comparisons and tests of simple main effects, using Bonferroni corrections 

(see figure notes for details on significant contrasts).  

I had originally planned to use a regression-based approach to test links between the self-report 

measures and performance on each task. Based on an initial power analysis run in G*Power, detecting a 

medium effect in a hierarchical linear regression with  = .05 and  = .80 would require a sample of N = 85. 

My initial sample was close to this (N = 83); however, because the ANOVAs described below suggested that 
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the relationships between the variables changed depending on task order, I felt it was important to explore 

them in each group separately. The sizes of the groups were therefore quite small (n = 31 to 35), so I 

performed exploratory correlation analyses rather than regressions. The results of the correlation analyses 

should be interpreted with caution due to the large number that were run, and the small sample sizes per 

group. The significant results that are mentioned in the text are summarized in Table 3 (Gaze Task) and 

Table 4 (Expression Task). In these tables I report Pearson correlation coefficients; these were considered 

significant if the bias corrected bootstrap confidence intervals did not include zero. Bootstrap results were 

based on 1000 bootstrap samples.  

Gaze Task 

The dependent variable in the first ANOVA was how many times the viewer said that the eyes were 

“looking at me” (LAM). This response is correct only when a stimulus face is paired with direct gaze. When 

LAM responses are made for any other gaze position it means the viewer has mistaken averted for direct 

gaze; people who make more of these errors have a wider cone of gaze. I observed main effects of gaze 

and expression that had to be interpreted in light of a significant Gaze X Expression interaction [F(3.4, 

220.8) = 9.01, p < .001, ɳp
2 = .122]. Tests of simple main effects on the interaction (shown in Figure 2) 

revealed that participants generally made fewer LAM responses for faces with slightly rightward gaze when 

the face looked frightened vs. angry; however, this pattern was weakest in those scoring high on DDF (see 

Table 3). This suggests that individuals scoring high on DDF show less well-differentiated responses to 

angry and fearful faces, possibly due to their having more difficulty with mental state attribution. 

Interestingly, I also found that those who scored high (vs. low) on SPS were more likely to make LAM 

responses when viewing fearful faces, but not with angry faces. This could suggest they are more likely to 

feel that people are frightened of them, or that frightened people are looking to them for support.  
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Figure 2 

Mean Number of “Looking at Me” Responses as a Function of Facial Expression and Gaze Position 

  

Note. Mean number of “looking at me” responses (SE shown) for faces displaying each expression. 

Simple main effects of gaze showed the following patterns: (a) Anger: 6L, 6R < 3L, 3R < 0; (b) fear: 6L, 

6R < 3R < 3L < 0. Significant contrasts p < .001 in all cases.  

*** p < .001 for the simple main effect of expression at each gaze position. 
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Table 3 

Relationships Between Performance in the Gaze Task and Personality/Anxiety-Related Variables 

 

Note. LAM: looking at me responses; RT: response time; Gaze First: gaze task completed first; EXP First: 

expression task completed first; DIF: difficulty identifying feelings; DDF: difficulty describing feelings; EOT: 

externally oriented thinking; HSPS: Highly Sensitive Person Scale; DASS21 Anxiety: Depression Anxiety 

Stress Scale (anxiety subscale); LSAS: Liebowitz Social Anxiety Scale; ASI-3: Anxiety Sensitivity Index. 

* Bias corrected confidence interval does not include zero. 

 

The LAM ANOVA also revealed a main effect of order [F(1, 65) = 4.19, p ≤ .045, ɳp
2 = .061] and a 

significant Gaze X Order interaction [F(2.6, 166.1) = 3.26, p ≤ .030, ɳp
2 = .048]. Overall, participants made 

more LAM responses when the gaze task followed the expression task than when it was completed first, 

but tests of simple main effects on the Order X Gaze interaction (shown in Figure 3) revealed that this  

effect was most obvious when they were processing faces with leftward and direct gaze. EOT was positively 

correlated with LAM responses in those who performed the gaze task second, regardless of the expression 

on the face (see Table 3). These correlations suggest that, when those scoring high on EOT are first 

“primed” to focus on the expression of the stimulus face, they engage in more self-referential threat 

assessment and adopt a wide cone of direct gaze. 

 

 

LAM Anger LAM Fear

LAM for faces with 
slightly rightward gaze 

(Fear minus Anger)
Full Sample Full Sample Full Sample Gaze First Exp First Gaze First Exp First Gaze First Exp First Gaze First Exp First

N = 66 N = 66 N = 66 n = 31 n = 35 n = 30 n = 34 n = 30 n = 34 n = 30 n = 34
DIF .117 .147 -.229 .246 .113 .268 .191 .307 .154 .262 .273
DDF .013 .035 -.262* .070 -.002 .234 .367* .315 .345* .166 .375*
EOT .137 .191 -.179 -.020 .392* .004 .141 .022 .137 -.052 .174
HSPS .185 .281* -.058 .233 .290 .071 .294 .071 .274 .110 .422*
DASS21 Anxiety .173 .292* -.136 .252 .202 .127 -.065 .078 -.066 .166 .065
LSAS -.066 -.036 -.015 -.068 -.033 .115 .109 .111 .129 .069 .169
ASI-3 .125 .286* -.270* .246 .196 .145 .113 .094 .118 .153 .243

LAM
RT slightly 

averted/direct gaze RT Anger RT Fear
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Figure 3 

Number of “Looking at Me” Responses as a Function of Task Order and Gaze Position 

 

Note. Mean number of “looking at me” responses (SE shown) when the gaze task was administered 

first vs. second. Simple main effects of gaze showed the following patterns: (a) Gaze task first: 6L, 6R 

< 3L, 3R < 0; (b) gaze task second: 6R < 6L < 3R < 3L < 0. Significant contrasts p ≤ .004 in all cases. 

* p < .05; ** p < .01 for the simple main effect of order at each gaze position.  

 

 The second ANOVA involved an analysis of median correct RT. I observed main effects of order, 

expression, and gaze along with several two-way interactions [F ≥ 4.50, p ≤ .038, ɳp
2 ≥ .067], but these had 

to be interpreted in light of a significant Order X Expression X Gaze [F(1.7, 109.5) = 3.66, p ≤ .035, ɳp
2= .055] 

interaction. Tests of simple main effects on the three-way interaction (shown in Figure 4) revealed several 

interesting findings.  

Among participants who completed the gaze task first there was a significant main effect of gaze 

[F(2.2, 65.2) = 10.33, p < .001, ɳp
2 = .256], with correct responses being fastest with strongly leftward gaze, 

followed by strongly rightward gaze, and then slightly averted or direct gaze, regardless of the expression 
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on the face. Taking more time to make judgments concerning gaze positions that fall at or near the cone of 

direct gaze makes sense, given how important it is to determine if another person is afraid or angry at you 

vs. at someone else. In this group, the average time taken to make judgments of slightly averted and direct 

gaze was not related to any individual difference variables.  

 

Figure 4 

Median Correct RT of Gaze Judgments as a Function of Task Order, Facial Expression, and Gaze Position 

 

Note. Median correct RT (SE shown) when the gaze task was administered first vs. when it followed 

the expression task. Correct responses were quicker when the gaze task was done first vs. second if 

gaze was left-averted regardless of expression. Gaze first: main effects of gaze: 0 = 3L = 3R; 6L < 6R < 

3R. Gaze second: (a) anger: 0 < 6L < 3R, 3L; 6R < 3R, 6L < 3L. (b) fear: 0, 6R, 3R < 3L; 6R < 6L <3L. 

Significant contrasts p ≤ .045 in all cases. 

tr p < .10; * p < .05; ** p < .001 for the simple main effect of expression at each gaze position. 
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Participants who completed the gaze task after the expression task needed more time to correctly 

judge leftward gaze than those who completed the gaze task first. In addition, when the gaze task was 

administered second, the Gaze X Expression interaction was significant [F(1.4, 47.4) = 4.40, p = .002, ɳp
2 = 

.118]. Tests of simple main effects revealed that participants who did the gaze task second needed more 

time to detect slightly averted leftward gaze than direct gaze, and that this effect was bigger when the face 

looked angry vs. afraid. These findings support the view that “priming” a viewer to attend to facial 

expressions (by having them complete an expression judgment task first) disproportionately slows 

processing of averted leftward gaze in angry faces in a subsequent gaze judgment task. Interestingly, 

among individuals who completed the gaze task second (but not first), those scoring high on SPS needed 

more time on average to correctly judge gaze in fearful faces, and those scoring high on DDF needed more 

time on average to correctly judge gaze in both angry faces and fearful faces (see Table 3).  

Expression Task 

The first ANOVA for the expression task was run on accuracy data. Here, I observed significant main 

effects of expression and gaze [F ≥ 2.98, p = .020, ɳp
2 ≥ .044], but these had to be interpreted in light 

of a significant Order X Expression X Gaze interaction [F(3.47, 222.31) = 11.58, p < .001, ɳp
2 = .153] 

(shown in Figure 5). Anger was judged more accurately with strongly leftward gaze, and less 

accurately with strongly rightward gaze, when the expression task was administered first than when 

it was administered second. In addition, the form of the gaze by expression interactions [F ≥ 5.49, p < 

.001, ɳp
2 ≥ .139] differed across task order. In those who completed the expression task first, fear 

and anger recognition were both high when gaze was leftward; however, anger was increasingly 

mistaken for fear as gaze shifted rightward, leading to a significant difference in accuracy for fear 

and anger recognition. In those who completed the expression task after the gaze task, this pattern 

was reversed. 
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Figure 5 

Accuracy of Expression Judgments as a Function of Task Order, Facial Expression, and Gaze Position 

 

Note. Mean accuracy (SE shown) when the expression task was administered first vs. when it 

followed the gaze task. Accuracy for judging anger was higher for 6L and lower for 6R when the 

expression task was first vs. second. Expression first: anger: 6R < 6L, 3L. Expression second: (a) anger: 

6L < 6R. (b) fear: 0, 3R < 6L. Significant contrasts p ≤ .05 in all cases. 

Tr p < .10; *** p < .001 for the simple main effect of expression at each gaze position. 

 

For median correct RT, I observed a significant Order X Expression X Gaze interaction [F(3.4, 219.1) 

= 10.67, p < .001, ɳp
2 = .143] (shown in Figure 6). When the expression task was administered first, 

participants were slower at correctly identifying fear than anger when gaze was strongly leftward. When 

the expression task was administered second, the participants were slower at correctly identifying fear 

than anger when gaze was strongly rightward. 
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Figure 6 

Median Correct RT as a Function of Task Order, Facial Expression, and Gaze Position 

 

Note. Median correct RT (SE shown) when the expression task was administered first vs. when it 

followed the gaze task. Order did not influence RT for any individual condition. Regardless of order, 

gaze position did not influence RT for either expression.  

Tr p < .10; * p < .05; ** p < .001; *** p = .001 for the simple main effect of expression at each gaze 

position. 

 

In summary, in the expression first condition, although participants required additional time 

to detect a fearful expression with strongly leftward gaze, they were equally accurate in their ability 

to discriminate between fear and anger. Interestingly, however, the correlation analysis showed 

that: (a) fear was recognized more accurately than anger in those scoring lower in anxiety or AS; and 

(b) participants with lower AS or fewer problems with emotional appraisal needed less time to make 
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their fear judgments (see Table 4). As gaze shifted rightward, correct detection of anger dropped 

overall. However, accuracy in fear recognition was found to be higher in those scoring low in social 

anxiety, SPS, or DIF. Together, these findings suggest that a range of anxiety-related problems, SPS, 

and difficulties with emotional appraisal are negatively associated with problems in fear processing 

when gaze is strongly averted.  

 

Table 4 

Relationships Between Performance in the Expression Task and Personality/Anxiety-Related Variables 

 

Note. LAM: looking at me responses; RT: response time; Gaze First: gaze task completed first; Exp First: 

expression task completed first; DIF: difficulty identifying feelings; DDF: difficulty describing feelings; EOT: 

externally oriented thinking; HSPS: Highly Sensitive Person Scale; DASS21 Anxiety: Depression Anxiety 

Stress Scale, Anxiety subscale; LSAS: Liebowitz Social Anxiety Scale; ASI-3: Anxiety Sensitivity Index. 

* Bias corrected confidence interval does not include zero. 

 

Individual difference variables showed different relationships to task performance when the 

expression task was done after the gaze task, suggesting that “priming” an individual to attend to gaze may 

have led participants to adopt a different processing strategy. Recall that it was when members of this 

group viewed faces with strongly rightward gaze that they discriminated between fear and anger well, 

Gaze First Exp First Gaze First Exp First Gaze First Exp First Gaze First Exp First
n = 31 n = 34 n = 31 n = 34 n = 31 n = 34 n = 31 n = 34

DIF -0.031 -.375* 0.119 -0.239 0.142 .389* -0.031 0.183
DDF 0.12 -0.056 -0.011 -0.103 0.246 .470* 0.113 0.221
EOT -0.188 -0.152 -0.072 -0.054 0.235 0.111 .482* -0.001
HSPS -0.019 -.448* 0.115 -0.318 -0.034 0.268 -0.222 0.273
DASS21 Anxiety -.381* -0.35* -0.061 -.640* 0.338* 0.221 0.286 0.233
LSAS -0.051 -.422* -0.037 -0.267 -0.081 0.212 -0.029 -0.011
ASI-3 -0.177 -0.239 -0.008 -.600* 0.172 .476* 0.05 .362*

Fear accuracy Fear minus anger Median RT fear Median RT gaze 
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although fear recognition took more time. With faces displaying strongly rightward gaze, accuracy in 

judging a fearful facial expression was better in those with low anxiety, and those scoring low on EOT 

needed less time to correctly identify fear than anger (see Table 4). Thus, anxiety and EOT were negatively 

associated with fear processing when gaze was strongly rightward. 

Comparability of Groups on Self-Report Measures 

 Because the results suggested that order had a large effect on performance, it was necessary to 

ensure that it was the order of task completion leading the change. As explained earlier, participants were 

randomly assigned to each group, but this does not necessarily ensure that the groups were comparable. 

As such, I investigated whether the two groups who completed each task differed on any of the self-report 

measures, including their scores on the depression and stress subscales of the DASS-21. In order to 

evaluate this, I conducted a series of independent samples t-tests and employed a Bonferroni correction to 

the alpha level. This analysis revealed that the two groups who completed each task had similar mean 

scores on all measures. This provides further support for the important effect that task order had on 

participants’ performance in the present study.  

Discussion 

To my knowledge, this is the first study to simultaneously explore how levels of alexithymia, SPS, 

anxiety, social anxiety, and anxiety sensitivity relate to one’s ability to process face stimuli expressing anger 

and fear paired with direct or averted gaze. The results of this preliminary investigation should be 

interpreted with caution. Nonetheless, a striking finding from the present study was that depending on 

task order, and thus what the participant was told to focus on (e.g., whether the gaze of the stimulus face 

was looking at or away from the viewer; whether the expression on the face was angry or fearful), different 

patterns emerged. The question is—what might be producing these order-related effects?  

Participants who completed the gaze task first were likely focusing in on the eye region, rather than 

attending to the whole face. As the majority of trials featured averted gaze stimuli, they may have been 
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predisposed to focus on environmental threat assessment (i.e., on determining if there seemed to be 

“something out there” that was making the person they were viewing feel threatened). This would strongly 

engage regions in the right hemisphere that are specialized for processing averted gaze and for attentional 

orienting across the visual field (Calder et al., 2007). These participants were both accurate and fast at 

detecting averted gaze in both angry and fearful faces, especially when gaze was leftward. The advantage 

for leftward gaze may be related to viewers’ general tendency to shift attention leftward—an effect known 

as “pseudoneglect,” which Tomer (2008) describes as a right hemisphere-based phenomenon. It is possible 

that pseudoneglect led viewers to perceive leftward gaze as appearing “more averted” than rightward 

gaze. Interestingly, when these same participants went on to complete the expression task, they 

increasingly mistook anger for fear as gaze shifted leftward. This might be because gaze that is perceived to 

be more strongly averted is more likely to trigger a general environmental threat assessment and increase 

avoidance motivation (Harmon-Jones et al., 2010) as opposed to a fine-grained analysis of different threat 

cues.  

In contrast to the above, participants who completed the expression task first were likely focusing 

on the whole face, rather than mainly attending to the eye region. Their emphasis would likely have shifted 

from being vigilant about possible environmental threats to mentalizing and assessing self-directed threats 

(e.g., is that person angry at me?). As the left hemisphere specializes in the coding of direct gaze (Hietanen 

et al., 2008), it is possible that this group may have shown greater recruitment of the left hemisphere than 

those who did the tasks in reverse order. This could explain why, when this group went on to do the gaze 

task, they made more LAM responses than those who did the gaze task first, especially for faces with 

leftward gaze. Results from a recent case study showed that, when areas in the right hemisphere that code 

averted gaze are damaged, leftward gaze is perceived as being more direct and rightward gaze appears 

more averted (Akiyama et al., 2006). If a similar thing happens when left hemisphere activation increases, 

this may be why, in the expression judgment task, viewers confused anger with fear more often in faces 
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with rightward gaze; these faces may have more strongly triggered right hemisphere systems engaged in 

processing averted gaze cues that support environmental threat assessment.   

Some interesting preliminary findings emerged when considering how participants responded to 

faces displaying fear. In the expression task, participants generally recognized fear well regardless of task 

order or gaze position. This is consistent with that of Bindemann et al. (2008), who reported that 

participants were able to recognize fear equally accurately regardless of gaze position (with the exception 

of when gaze was slightly left averted). Campbell et al. (2017) went on to show that gaze direction does not 

affect the recognition of happiness, disgust, or fear. These findings make sense as these types of 

expressions do not signal the same type of imminent threat to oneself as an angry face does. (For example, 

seeing an individual looking at or away from you with a happy expression would elicit a different feeling 

than seeing an angry individual looking at you.) Interestingly, when participants in the present study 

completed the expression task first and were “primed” to make mental state attributions, challenges with 

fear processing were seen to be linked with problems with emotional appraisal, anxiety, AS, social anxiety, 

and SPS. These traits were all positively correlated with one another (see Table 2). Future research would 

need a larger sample size in order to determine what might be a contributing factor that maintains the 

relationship between the variables. However, it seems likely that individuals scoring high on these 

characteristics may generally attempt to avoid possibly threatening situations that make them feel 

uncomfortable. 

In the gaze task, (a) accuracy in detecting slightly averted rightward gaze was higher (i.e., LAM 

responses were less frequent) when a face looked fearful than angry, regardless of task order; and (b) RT’s 

for leftward gaze were shorter for fearful than angry faces when the gaze task was administered after the 

expression task. These findings may suggest that the gaze is a stronger determinant of gaze cueing effects 

and joint attention in faces that look fearful (vs. angry). This fits with Bayless et al. (2011) who found larger 

gaze-cueing effects for surprise and fearful faces than for angry and happy ones. In the gaze task, 
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participants who scored high on EOT made more LAM responses overall, while those who scored high on 

DDF were more likely to mistake slightly rightward for direct gaze and needed more time to correctly make 

gaze judgments when the gaze task followed the expression task. These preliminary findings suggest that 

alexithymia is associated with impaired gaze processing. Interestingly, in a review by Frischen et al. (2007), 

the researchers comment that adults with autism (approximately 50 percent of whom have co-occurring 

alexithymia; Bird et al., 2011) do not show a gaze-cueing effect (see Ristic et al., 2005), and thus do not 

engage in joint attention. Future research should devote resources to investigating the neural bases of 

problems with gaze processing and joint attention in alexithymia, as this has not been comprehensively 

studied to date. One possibility is that these problems reflect atypicalities in gaze simulation. In Haxby and 

Gobbini’s (2011) model, areas involved in gaze simulation form part of the extended face processing 

system. 

When the expression on the stimulus face was angry, participants generally experienced a slightly 

wider and more symmetrical “cone of gaze” than if it was fearful (as seen in Figure 3). Interestingly, 

however, social anxiety was not related to making more LAM responses for faces displaying anger. This was 

somewhat unexpected given that Roelofs et al. (2010) found that socially anxious participants made faster 

push than pull responses to angry faces paired with direct gaze, suggesting that those with social anxiety 

experience heightened sensitivity to cues signaling an upcoming negative interaction. However, the 

present result is consistent with findings from Experiment 2 performed by Harbort et al. (2013). In this 

study, participants with social anxiety disorder and healthy controls moved the eyes of angry, neutral, and 

happy faces via a key press until they did not feel like they were being looked at. It was found that both 

groups displayed a widening of the cone of gaze when viewing angry faces.  

Participants scoring low (vs. high) in anxiety were better at recognizing fear than anger when gaze 

was strongly averted (although this was seen with leftward gaze when the expression task was completed 

first, and with rightward gaze when it was completed second). In contrast, in anxious participants fear 
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detection was not better than anger detection with averted gaze stimuli. An intriguing possibility is that 

this relates to problems with brain connectivity. In a study by Brambilla et al. (2012), they found that 

participants with GAD experienced deficits in white-matter connectivity, specifically in the right parietal 

lobe and the callosal splenium (which allows for transfer of visual information between the two 

hemispheres). Participants in the present study who scored high (vs. low) in AS also found it challenging to 

correctly identify fearful facial expressions when gaze was strongly left-averted. This may be mediated by 

anxiety, given the positive correlation that was seen between AS and anxiety; this could be tested using 

mediation analysis in a future study with a larger sample size.  

Several performance variables were associated with SPS. In a review completed by Aron et al. 

(2012), they note that those who are more sensitive or responsive to stimuli “pause to check” before 

deciding how best to respond. In the present study, participants who scored high on SPS took longer to 

correctly judge gaze direction in fearful faces. This effect could reflect a tendency to use a cautious 

approach when evaluating faces displaying fear. This is consistent with the findings discussed in the 

Introduction, where Acevedo et al. (2014) highlighted the same “pausing to check” behaviour of those 

scoring higher vs. lower on SPS. These researchers also found that participants who scored high on SPS 

activated a neural region of the brain where empathy is processed (i.e., the insula) when they were viewing 

happy and sad photos (vs. neutral) of their partner, and when viewing happy (vs. neutral) photos of a 

stranger. Interestingly, in a subsequent review conducted by Acevedo et al. (2018), they argue that those 

who score high on SPS experience an empathic response when viewing stimuli showing others in distress, 

suggesting increased self-referential processing. This might be why viewers in the present study who 

scored higher vs. lower on SPS were more likely to think that frightened faces were looking at them. More 

empathic people might be more inclined to infer that a frightened person is looking to them for support.  

In the present study, EOT was unrelated to HSPS scores, consistent with the findings of Jakobson 

and Rigby (2021). However, these researchers did find a negative association between EOT and orienting 
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sensitivity, as measured by the Adult Temperament Questionnaire—Short (Evans & Rothbart, 2007). This 

underscores the importance of including the orienting sensitivity subscale as a supplemental measure of 

SPS (Aron et al., 2012). In doing so, it may allow future researchers to uncover additional information 

regarding the relationship between the alexithymia subscales, SPS, and face processing. Overall, the finding 

that HSPS scores were related to several measures in our task suggest that future research should continue 

to explore links between SPS and the gaze-by-expression interaction, as there exists a lack of research 

dedicated to this topic. 

Strengths and Limitations 

The present study includes many strengths, such as having the same participants complete 

measures of several characteristics and perform two separate tasks, varying task order, and directly 

comparing performance on trials involving leftward and rightward gaze. As such, the results expand our 

understanding of the strategies individuals use to process gaze and expressions, and how personality and 

anxiety-related variables shape social perception.  

Despite its strengths, this research also includes limitations. As mentioned earlier, I was unable to 

achieve an adequate sample size that would have allowed for mediation modelling. As a result, a fairly 

large number of exploratory correlations were run, increasing the risk of Type 1 error. In addition, the 

stimuli used were not rated on intensity by the participants, and some participants may have been more 

aroused by the stimuli than others. The fact that key assignment varied with task order may have 

introduced a confound. Finally, as the study was completed online due to COVID-19 restrictions, it was 

impossible to ensure that participants were seated equidistant from their viewing screen, and that all 

stimuli were viewed in the same way (e.g., brightness, size of their monitor, refresh rate). In light of these 

limitations, replication is warranted. 
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Implications and Possible Future Directions 

The current study presents several findings future researchers may wish to consider. First, I found 

that performance in both the gaze and expression tasks was similar for angry and fearful faces when gaze 

was actually direct (i.e., at gaze position 0). I also found that links between individual difference variables 

and task performance were stronger with averted than direct gaze stimuli. The lack of effects seen with 

direct gaze stimuli is noteworthy, as it may explain why past studies into expression processing that have 

used only direct gaze stimuli have reported some inconsistent findings. Future researchers would be wise 

to assess the actual cone of gaze for individual participants. The present findings also suggest that, in 

addition to including averted gaze trials, future researchers should not collapse across leftward and 

rightward gaze trials to yield one “averted gaze” score. By doing so, they may miss information that 

explains the association between facial expression and gaze direction.  

Due to the sample size, as well as to the unequal numbers of male and female participants, this 

study did not assess the relationship between the sex of the viewer, or the sex of the stimulus faces, and 

gaze and/or expression processing. However, this would be interesting to explore as others have suggested 

that these variables may have an effect (Slepian et al., 2011; Soussignan et al., 2013). It would also be 

interesting to utilize additional facial expressions, such as happiness and sadness (see Radke et al., 2014) as 

opposed to only using faces that signal threat (anger and fear), as this may provide further insight into how 

those with depression and anxiety internalize and respond to expressively valenced faces with direct and 

averted gaze. In particular, it would be interesting to further explore how the self-referential positivity bias 

may influence the pattern of results by including more positive expressions. This is important as positive 

expressions have been generally understudied (Campos et al., 2013). 

Another interesting future direction would be to use faces showing different intensities of facial 

expressions to examine if differences in responding occur in accuracy and/or reaction time in those who 

are vs. are not alexithymic, as well as in those who are vs. are not anxious. Inclusion of micro-expressions 
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and mixed emotions, depicted in dynamic stimuli or “live” interactions, would be particularly informative. 

Regarding future analyses, researchers may wish to test mediation or moderation models to explore how 

relationships between particular variables change when considered as a part of larger models.  

Finally, as discussed in my Introduction, the conclusions that researchers draw appear to change 

depending on what is being measured (e.g., accuracy, RT, a neural response, or a physiological measure 

such as a change in muscle activity). It would then be fascinating to collect data on multiple measures 

simultaneously to further explore the relationships between different aspects of face processing and both 

anxiety-related and personality variables.   
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