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Abstract

This study examined the relationship between alexithymia, perceived stress, emotional schema, and

multimodal emotion recognition. Specifically, I looked at the relationship between alexithymia and

multimodal emotion recognition, perceived stress and multimodal emotion recognition, emotional

schema and multimodal emotion recognition, and perceived stress and emotional schema. 96 Hong

Kong participants (35 men and 61 women, mean age = 22.4) were invited to complete three self-

report scales (TAS-20, PSS-14 and LESS II) and a multimodal emotion recognition test (GERT-S).

Results showed that neither alexithymia nor emotional schemas predicted multimodal emotion

recognition, while perceived stress was positively correlated with multimodal emotion recognition.

Furthermore, there was a significant and positive relationship between alexithymia and perceived

stress, perceived stress and emotional schemas, and alexithymia and emotional schemas. These

results are consistent with the hypothesis that perceived stress can positively predict maladaptive

emotional schemas. The current findings suggest that alexithymic individuals may have intact

multimodal emotion recognition ability, perceived stress has a positive impact on multimodal

emotion recognition, and emotional schemas have no effect on multimodal emotion recognition. The

lack of an effect of emotional schemas on emotional recognition may reflect that emotional schemas

may only affect people’s perception of emotions but not the sensitivity to recognize them. On the

other hand, greater perceived stress may induce more maladaptive emotion schemas. The present

findings provide insights to future research about emotion recognition and factors that are related to

it.
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撮要

是次研究想探討述情障礙、感知壓⼒、情緒圖式及多模態情緒辨識之間的關係，並着

⼿探討四⽅⾯: (1)述情障礙和多模態情緒辨識的關係、(2)感知壓⼒和多模態情緒辨

識的關係、(3)情緒圖式和多模態情緒辨識的關係以及 (4)感知壓⼒和情緒圖式的關

係。是次研究共有 96位參與者 (61女 35男)應邀參與研究，參與者平均年齡為 22.4

歲﹔參與者被邀請於網上填寫 3份量表及進⾏⼀個測試，當中包括多倫多述情量表、

壓⼒知覺量表、雷希情緒圖式量表 II及⽇內⽡情緒辨識能⼒測試。結果表明，述情

障礙及感知壓⼒不能預測多模態情緒辨識，⽽感知壓⼒就能夠正⾯預測多模態情緒辨

識。除此之外，更發現述情障礙和感知壓⼒之間、感知壓⼒和情緒圖式之間，以及述

情障礙和情緒圖式之間有着明顯的正⾯關係。是次研究的結果與我們第四個假設⼀致，

並與其他假設不⼀致。主要結論包括: (1)具述情障礙的個體可能有健全的多模態情緒

辨識能⼒、(2)感知壓⼒對多模態情緒辨識有正⾯影響、(3)情緒圖式可能只會影響個

體的情緒感知⽽不會影響個體對別⼈情緒的敏感度，以及 (4)越⼤感知壓⼒越能誘導

更多不健康的情緒圖式。是次發現能夠為未來與情緒辨識及其影響因素相關的研究提

供新⽅向，是次研究將會就着結果進⾏討論及建議未來研究⽅向。
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CHAPTER ONE

Introduction

Background and Objective

In daily life, during conversation, we may “feel” someone’s emotion. For example,

we simply “feel” someone’s sadness and know they are sad. In common sense, we all have

emotions and we can have different emotions under different circumstances. However, how

do we perceive emotion? Nowadays, evidence from psychological research suggests that we

have inborn emotion recognition abilities which can be strengthened with experience.

“Emotion” has aroused psychologists’ interest long ago in the research field, however, it is

hard to be studied. Nevertheless, emotion-related topics are worth studying because of their

importance in people’s social life.

Nowadays, people are using messaging apps or social media to communicate more

often than before, which puts them into a situation where face-to-face emotional

communication has become less important. When we are texting someone, we may just send

an emoji to that person to express our emotion with a single tap. However, humans are social

animals in nature, and we need social relations and communication even under the Era of

technology and years of pandemic. Because of the change in the way people communicate

and understand emotions, new research is needed to understand the implications of such a

change such as factors that impact emotion recognition ability.

Alexithymia is highly related to emotion recognition. Alexithymia is suggested to be a

personality trait that refers to the inability to describe and identify emotions. People with

alexithymia have difficulty in identifying and describing emotions experienced by themselves.

It is found that alexithymia is positively associated with impaired facial and auditory emtoion

recognition (Jongen et al., 2014; Ola & Gullon-Scott, 2020; Wang et al., 2021). Although it

was found that alexithymia is negatively correlated with the total emotion recognition score
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over dynamic emotional stimuli which was measured by the Emotion Recognition

Assessment in Multiple modalities (ERAM) (the total score contained the scores from video

only, audio only and video-audio items) (Laukka et al., 2021), it is still unclear about the

relationship between alexithymia and multimodal emotion recognition as the score from

video-audio items was not used solely in the study. It provides us a room to study the

relationship between alexithymia and multimodal emotion recognition.

One of the social factors that can impact emotion recognition ability is stress.

Research in the western countries shows mixed findings on what impact stress has on

emotion recognition ability. There are studies that show that stress negatively impacts

emotion recognition (Hänggi, 2004), stress enhances the recognition accuracy of certain

emotions such as happiness but show no effects over the recognition of disgust (Barel &

Cohen, 2018). Interestingly, a study conducted in Hong Kong found that perceived stress

impairs disgust facial emotion recognition (Chen et al., 2017). It seems that there is no

consensus about how stress may affect facial emotion recognition. However, it is clear that

stress does affect emotion recognition. On the other hand, it was found that stress impair

auditory emotional recognition such as impaired emotional recognition of prosody of anger

and happiness (Paulmann et al., 2016). Since most previous research studied the effect of

stress on unimodal emotion recognition only, it is unclear how stress may affect multimodal

emotion recognition. Therefore, it is crucial to investigate the stress effect over people’s

multimodal emotion recognition.

Other than stress, another factor that may influence emotional recognition is

emotional schema. Schema is a cognitive concept stored in our brain to help us interpret

information, which affects how we view different things cognitively in terms of memory

(Brewer & Nakamura, 1984). When we are young, we may be told that something with two

wings that fly in the sky is a bird. Afterward, when we see a plane flying in the sky, we may
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recall this memory and may think that it is a bird as it has two wings and is flying in the sky

as well. This kind of impression-like memory is schema. Schema can affect our emotion

recognition such as caregiving schema enhances facial emotion recognition regardless of the

facial appearance-based inferences and early maladaptive schema (e.g. abandonment)

predicts impaired reocgnition of facial happiness (Colonnello et al., 2019; Csukly et al.,

2011). However, little is known about the effect of emotional schema over emotion

recognition. Research has demonstrated that emotional schema may be related to emotion

recognition. According to Leahy (2002), “simplistic view of emotion” is one of the emotional

schemas that one can’t understand the presence of complicated feelings and have a low level

of emotional awareness. This is reflected by items like “When I have conflicting feelings

about someone, I get upset or confused”. It was found that higher emotional awareness

positively predicts better emotion recognition (Wright et al., 2018). In the study of Castro et

al. (2015), it was found that parent’s belief about emotions influences their children’s

emotion recognition in a problem-solving discussion setting is related to children’s emotion

recognition. In their study, children and their parents were invited to watch several video

clips, and report the emotions they felt and judge what the others felt during watching

different video clips. The results showed that parent’s belief that “emotions are dangerous”

significantly and positively predicted children’s recognition of parent’s emotions. It was

discussed that children learn their parent’s emotional beliefs, which then affects the

development of their emotion recognition skills. In the study of Hagan et al. (2020), it was

found that teachers’ belief that “children’s anger was valuable in the school setting” was

significantly and positively correlated with teachers’ recognition accuracy over children’s

anger expressions, while their belief that “children’s anger was harmful” didn’t predict their

recognition accuracy over children’s anger expressions. According to Leahy (2002), “guilt” is

an emotional schema that one should not have certain feelings. It relates to the teacher’s
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belief in the study of Hagan et al. (2020) semantically as both share a similar value that

“should or shouldn’t have certain emotion”. However, none of these research have directly

used emotional schema as the predictor variable to predict emotion recognition. Therefore, it

is important to study the relationship between emotional schema and multimodal emotion

recognition.

Apart from studying emotion recognition, it is crucial to study the relationship

between stress and emotional schema. Stress is related to emotional schema. It is suggested

that interpersonal schemas can predict stress generation, thus predicting depressive symptoms

(Eberhart et al., 2011). This study partially supported the diathesis-stress model and promoted

the model to the understanding of depression’s etiology. Is it also possible that emotional

schema can predict stress level as well? It is found that emotion schema has an indirect

impact on post-traumatic stress symptoms through emotion regulation (Mazloom et al., 2016).

Moreover, it is found that coping styles are related to emotional schemas such as the

emotional schema “higher values” negatively predicted emotion-focused coping (Bayazi et al.,

2014). Also, it was found that emotional schema is related to certain mental disorders as well

such as the emotional schema “numbness” negatively predicted depression (Bayazi et al.,

2014; Leahy, 2002). By the diathesis-stress model, it is suggested stress may be a predictor of

mental disorder (Zuckerman, 1999). However, it is still unclear about the relationship

between stress and emotional schema and it is worth studying.

In light of the research gaps and study motivations mentioned, this research would

study the relationship between emotional schema, perceived stress, alexithymia and

multimodal emotion recognition ability.

Research Questions

1. What is the relationship between perceived stress and multimodal emotion recognition?
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2. What is the relationship between emotional schemas and multimodal emotion

recognition?

3. What is the relationship between alexithymia and multimodal emotion recognition?

4. What is the relationship between perceived stress and emotional schema?
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CHAPTER TWO

Literature Review

Emotion

Physiological Response

Emotion involves physical response. Singer and Schachter (1962) define emotion as

"a state of physiological arousal and of cognition appropriate to this state of arousal".

Through autochthonous neural structures, our brains actively generate and maintain arousal

(Jones, 2003). Physiological arousal is the biological activation of our brain and body that

indicates our body wakefulness such as increased electroencephalogram (EEG) activity and

heart beat rate. High arousal emotion includes joy and anger, and low arousal emotion

includes calmness and sadness (Lim, 2016). For example, if we are burnt by hot water, we

will pull back our hand immediately and may scream. In the process, we felt pain firstly, and

felt angry after that. Hence, our body aroused and we pulled off our hands.

Theories of Emotion

Two-factors Theory of Emotion. According to Schachter’s two-factors theory of

emotion (Manstead & Wagner, 1981), an individual firstly has a physiological arousal.

Afterward, they label it with a particular emotion and feel the emotion as a consequence. The

labelling requires the individual’s interpretation and past experience about different levels of

arousal and different emotions, and it presumes that a physiological arousal precedes the

production of emotion. It reflects that the same physiological arousal can be labelled with

different emotions by different people due to subjective interpretation of different levels of

arousal.

Appraisal Theory. A lot of appraisal theorists propose that there is a cognitive

appraisal that precedes the production of a single emotion or multiple emotions. It is believed

that people’s emotions arise from their perception and understanding of the circumstances
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around them or their imagined circumstances (Ellsworth & Scherer, 2003). It means that an

individual’s appraisal of circumstances changes their emotions elicited (Scherer, 1984).

Appraisal of the environment varies with the past experience and cognitive inference of an

individual, which explain why people may have different emotions or the same emotion with

different intensity in the same situation. For example, people who are close to the dead

person in a relationship tend to cry harder at a funeral. People who are less intimate to the

dead person may still feel sadness, but not that intense like them.

Expression of Emotion

In this study, emotion recognition will be studied and thus understanding how

emotion is expressed is important. In our daily lives, there are mutiple ways to express

emotion.

Facial Expression

We express emotion through facial expression in daily life. Emotion is agreed to be

largely universal with only little cultural differences between places (Elfenbein & Ambady,

2003), even though there is no fixed relationship between facial expression of emotion and its

meaning because of cultural differences (Ekman, 1992; Lim, 2016). In the study of Ekman et

al. (1987), photographs of different facial expressions were shown to participants in random

order and participants were asked to judge the emotion of the facial expression from one of

seven emotions provided, by rating the intensity of any emotion they perceived. It was

reported that people of different cultural backgrounds tend to label the same expression with

the same emotion without any discussion or interaction with each other. At the same time, it

was also found that secondary strongest rated emotions were made by the participants for

disgust, anger and fear expressions, but not for happy expressions and also very few for either

surprise or sadness expressions.

Vocal Expression
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The voice or tone of the word itself can express emotion. Emotional prosody is a set

of speech acoustic parameters directly influenced by emotions such as segment, pause

duration and mean amplitude (Belin et al., 2004). Non-speech interjections such as laugh and

cry are also the auditory equivalent of facial emotional expressions. In the study of Bryant

and Barrett (2008), it was found that Amazonian Ecuador-born Shuar hunter horticulturalists

were able to reliably identify angry, happy, sad and fearful vocalizations produced by

American-born English speakers by matching spoken utterances of emotions to pictured

facial expressions of emotions. It suggests that vocal expressions of basic emotion categories

present themselves in a similar way across quite different cultures which demonstrates the

universality of vocal emotion recognition in adolescents.

Gesture Expression

Gesture is regarded as a way to express emotions. Emotional body gesture is an

element of body language which is an important type of human social behavior (Noroozi et

al., 2018). In the study of Kipp and Martin (2009), it was found that handedness is strongly

correlated with emotion categories where hostile correlates with right hand and relaxed

correlates with left hand. The result demonstrated positive correlations between left hand and

high pleasure, and right hand and low pleasure. It was found that ready-to-attack gesture with

forward directed movement discriminates irritation and hot anger from panic, fear and

anxiety (Dael et al., 2012; Frijda, 1986). In the study of Balomenos et al., (2004), different

gestures with different amplitudes were found to be related to some emotions such as high

frequency hand clapping related to joy and lifting hand at low speed related to disgust.

Posture Expression

Posture is another body language that is used to express emotions. It has been

considered as an expressive medium for the personality of oneself and as a channel of

conveying certain types of information such as emotion to others (Kudoh & Matsumoto,
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1985). Ekman (1965) suggested that postures could be used to communicate gross types of

emotions such as like and dislike. In the study of Kapoor et al. (2007), a relationship between

a “pre-frustration” state and postural movement was found in a computer-based tutoring

environment. Atkinson et al. (2004) demonstrated that basic emotions are readily

recognizable from body movements even when static body postural information is minimised

by using point-light displays. It was found that either full-light or point-light displays can

convey recognizable emotional information. Also, static displays of body posture were less

efficient than dynamic displays in conveying emotional information.

Emotion Recognition

In this study, emotion recognition will be studied and thus understanding how

emotion is recognized is important. In our daily lives, there are mutiple ways to recognize

emotion.

Facial Emotion Recognition

We recognize emotions from facial expressions. Our brain has areas for recognizing

emotions and research shows that different brain areas are required to recognize different

emotions. It is found that the right anterior cingulate cortex and left anterior insula are both

specifically involved in producing disgusted emotion and experiencing disgusted emotions

from observing others’ disgust (Wicker et al., 2003). Damage to brain areas that are required

for emotion recognition can impair an individual’s performance of facial emotion recognition.

It was found that participants with difficulty in facial emotion recognition might be confused

with different emotions when they were asked to judge an emotion with options provided

such as confusing disgust with anger (Calder & Young, 2005). Moreover, neural structures

for facial expression recognition are distinctive from other brain mechanisms. It was found

that brain injury in humans can produce selective impairments in the recognition of facial

identity or facial expression (Calder & Young, 2005).
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Vocal Emotion Recognition

Apart from facial expression, voice has been proven to be containing affective

information for people to communicate with and understand each other (Scherer, 1995). Our

brain has certain areas for processing vocal sound including the auditory cortex which is

selective to human voice (Belin et al., 2000; Belin et al., 2004). Studies demonstrated the

greater activation of the right inferior prefrontal cortex and right temporal lobe when attention

is paid to emotional prosody (Buchanan et al., 2000; George et al., 1996; Mitchell et al., 2003;

Wildgruber et al., 2002). It was found that amygdala and anterior insula were found to be

involved in non-verbal and verbal vocal emotion recognition (Morris et al., 1999; Phillips et

al., 1998). On the other hand, higher accuracy is shown in vocal emotional recognition when

recognizing vocal emotion in native language, and the phenomenon is universal. In the study

of Chronaki et al. (2018), a large improvement in vocal emotion recognition occurs when

doing the native language version of vocal emotion recognition task during adolescence,

while vocal recognition of anger didn’t improve with age for the non-native languages

version of task. Adolescents recognized sad and angry voices more accurately compared to

fear and happiness. The results support the in-group advantage for more accurate vocal

recognition of emotion when listening to native language.

Gesture Emotion Recognition

Gesture emotion recognition is barely being studied, but there is evidence that it is

inborn within us. In the study of Prochnow et al. (2013), it was found that there was bilateral

activation of the thalamus, inferior frontal gyrus (IFG) and inferior temporal gyrus (ITG)

during the advanced stages of gesture observation. Moreover, the right premotor cortex, the

left dorsal medial frontal cortex (DMFC), the right precuneus as well as the left postcentral

gyrus were activated during affective gesture observation. In the study of Gallagher and Frith

(2004), it was found that the right superior temporal sulcus is activated by the recognition of
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expressive gestures (which convey emotional information) during watching videos of people

miming expressive gestures compared to watching a null video of people posing in a neutral

position.

Posture Emotion Recognition

Posture emotion recognition is another important component in identifying others’

emotions. In the study of Jastorff et al. (2015), it was found that posture emotion recognition

involves a network that consists predominantly of neural regions located within the salience

network and the default mode network. Also, there is significant classification of emotional

posture shown within the action observation network (AON). Posture was found to be less

effective in conveying fear emotion than facial expressions during the recognition task due to

the ambiguity of body expression in the study of Stekelenburg and Gelder (2004). It was

suggested that the absence of facial expression makes the body expression providing weak

cues about related emotion. Also, an inversion effect was shown for body expressions as well,

which suggests that posture and facial emotion recognition may rely on a similar neural

mechanism.

Alexithymia

Alexithymia refers to an individual having a difficulty to identify and describe one’s

own emotion, demonstrating a certain style of interpersonal relationships and lacking fantasy

life (Lesser, 1981). Alexithymia is found to be related to emotion recognition. In the study of

Jongen et al. (2014), it was found that healthy subjects with high degree of alexithymia

demonstrated significantly lower emotion recognition scores and relatively less activity in

some brain areas associated with alexithymia (anterior cingulate cortex) and the facial

perception’s extended system concerned with the aspects of emotion (insula, striatum,

amygdala). Wang et al (2021) demonstrated that alexithymic individuals have impaired

auditory emotion recognition but intact emotional multisensory integration (integrate
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emotional information from multiple channels). However, Cortes (2013) demonstrated that

high and average alexithymia groups recognize emotions less accurately than the low level

group visually, but there are no group differences in the bimodal (visual and voice) and

voice-only tasks between all groups. In the study of Laukka et al. (2021), Emotion

Recognition Assessment in Multiple Modalities (ERAM) was used to test the emotion

recognition accuracy (ERA) of participants. It contained 12 emotions and trials with different

conditions including video only, video with audio and audio only. The total score of ERAM

contains the scores from video only, audio only and video-audio items. It was found that the

total score of ERAM is negatively correlated with alexithymia, either when the test was done

in the laboratory or online. However, it is unclear about the relationship between alexithymia

and multimodal emotion recognition. In the study of Ola and Gullon-Scott (2020), 125

female participants were asked to conduct a questionnaire (measured alexithymia and autism

spectrum condition (ASC)) and a short version of Geneva Emotion Recognition Test (GERT-

S) online. It was found that people with higher alexithymia and either higher or lower ASC

severity were positively correlated with poorer facial emotion recognition accuracy but not

recognition speed (Ola & Gullon-Scott, 2020). It was reasoned that in the alexithymic and

autistic population, having greater difficulty in externally oriented thinking (EOT) and

identifying one’s own feelings is strongly related to lower facial emotion recognition

accuracy. Although the article stated the GERT-S as a facial emotion recognition (FER) test,

it is actually a multimodal emotion recognition test and this article provides insight for the

relationship between alexithymia and multimodal emotion recognition. However, it is still

unclear about the relationship between alexithymia and multimodal emotion recognition as

the sample population included female participants only.

Perceived Stress
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Stress is a kind of non-specific response of our body to any demand when we lose our

equilibrium (Fink, 2010; Selye, 1956). Stress can affect emotion recognition. Paulmann et al.

(2016) demonstrated that stressed participants performed worse in an emotional prosody

recognition task (less accurately detected the emotional tone of the speakers) than non-

stressed participants. Stressed participants had impaired auditory emotion recognition of

anger, disgust, fear and happiness while they had better performance in recognizing

neutralness and surprise. In the same study, it was also found that negative emotions

expressed by stressed speakers are generally less accurately recognized than the same

emotions expressed by non-stressed speakers. In the study of Hänggi (2004), control group,

support group and stress group were asked to do an Internet-based visual facial emotion

recognition task. Negative feedback was given to the participants in the stress group during

the experiment. It was found that stressful people performed poorly in the emotion

recognition task. A similar result was found in the study of Herridge et al. (2004) where low-

hostile men were stressed by ice-cold water, and recognized facial expressions poorer than

non-stressed participants. A study conducted in Hong Kong was examining the relationship

between Internet addiction and deficits in facial expression recognition, and the mediating

role of perceived stress (the stress scale included stressful experiences college students

commonly have) within this relationship (Chen et al., 2017). Morphing facial expressions

were used to test the facial expression recognition threshold (FERT) of participants when

recognizing different facial expressions. Threshold refers to the emotional strength expressed

by a facial expression and higher threshold is needed to recognize a facial expression refers to

an individual having more difficulty in recognizing a facial expression. The study

demonstrated a positive correlation between perceived stress and FERT when recognizing

disgust, sadness and surprise facial expressions. However, not all studies showed that stress

impair emotion recognition. Barel and Cohen (2018) found that stressful people performed
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well in recognizing happiness, surprise, neutralness and anger facial expressions. On the

other hand, they had decreased performance in recognizing fear facial expression and

performed normally in recognizing sadness and disgust facial expression. In the study of

Bland et al. (2022), the impact of social isolation due to Covid-19 upon social and emotional

cognition was examined. It was found that reduced contact with friends during Covid-19

social isolation (CSI) predicted better recognition of sad expressions. Although the research

was about CSI, it was suggested that social isolation predicted stress level in the same paper

which provided us insight about the impact of stress upon emotion recognition.

Interestingly, there is barely any study about the relationship between perceived stress

and multimodal emotion recognition. Therefore, it will be beneficial to study it.

Emotional Schemas

We have different concepts and interpretations about emotions. According to Leahy

(2002), emotional schema is our interpretation of our emotions and our strategies against

unpleasant emotions. According to Leahy’s (2002) cognitive model of emotional processing,

the concept of cognitive priming is involved in the generating of emotional schemas. Our

emotional schemas are influenced and shaped by our past experiences. When certain

emotions are bonded with negative experiences, negative beliefs will then be produced

against the emotions. For example, men were not allowed to cry in the Chinese tradition as

Chinese think that crying indicates fragileness and crying men might lose their faces due to

this reason. Therefore, when a Chinese man feels sad, they tend to feel shameful and not to

accept such feelings. Or, in the study of Sirota et al. (2018), medical students with

maladaptive rules about one’s emotional experiences tend to suppress their emotions

including negative emotions. They believe that expressing emotions is wrong and shameful

due to the ethical standards in the medical community. According to Leahy’s study (2002),

the emotional schema in these two cases is also called “guilt”. However, this schema may
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affect an individual’s interpersonal relationship where they may hide their true feelings from

others. This kind of emotional schema is badly affecting the functioning of an individual and

will be stated as maladaptive emotional schema for the research purpose in this study. One of

the emotional schemas is rumination (Leahy, 2002). Rumination is related to greater

depression and anxiety (Nolen-Hoeksema, 2000; Papageorgiou & Wells, 2001). It is found to

be highly associated with the beliefs that are related to uncontrollability and harm such as

“ruminating is uncontrollable” and “ruminating makes me feel physically ill” (Papageorgiou

& Wells, 2001). People with depression, anxiety, somatization or obsessive-compulsive signs

are even reported to hold maladaptive emotional schemas automatically and more intensively

in their minds where they pathologize their emotions (Sirota et al., 2018). For the research

purpose of this study, when an emotional schema is adaptive, it faciliates an individual’s

functioning. For example, in the study of Leahy (2002), it was suggested that emotional

schema “validation by others” is related to less “guilt”. Holding greater “validation by others”

in mind allows an individual to express their feelings as they think that there are receptive

audiences for their emotions. It can greatly reduce anxiety or depression. Also, it can help an

individual to accept their feelings and bring them interpersonal benefits (Rime et al., 1991).

Emotional Schema is related to emotion recognition. According to Leahy (2002),

“simplistic view of emotion” is one of the emotional schemas that an individual can’t

understand the meaning of complicated feelings and isn't aware of their emotions. In contrast,

a less “simplistic view of emotion” refers to higher awareness of one’s emotions. It was

found that higher emotional awareness is positively correlated with emotion recognition

performance (Wright et al., 2018). In the study of Castro et al. (2015), it was demonstrated

that a parent's belief (emotions influences their children’s emotion recognition) in a problem-

solving discussion setting is related to their children’s emotion recognition. In this study,

parents and their children were invited to watch several videos. After that, they were asked to
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report the emotions they felt and judge what the others felt during watching different videos.

The results showed that a parent’s belief “emotions are dangerous” significantly and

positively predicted children’s recognition of parent’s emotions. It was discussed that

children learn their parent’s emotional beliefs, which then affects the development of their

emotion recognition skills. However, in the same study, the parent’s emotional belief

“emotions are valuable” couldn’t predict their children’s recognition of parent’s emotions. In

the study of Hagan et al. (2020), teachers were asked to complete an online survey that

included the measure of teachers’ beliefs about anger and an emotion recognition task. It was

found that teachers’ belief that “children’s anger was valuable in the school setting” was

significantly and positively correlated with teachers’ recognition accuracy over children’s

anger expressions, while their belief that “children’s anger was harmful” didn’t predict their

recognition accuracy over children’s anger expressions. However, it is unclear about the

relationship between an individual’s emotional schemas and their multimodal emotion

recognition.

Emotional schema is related to perceived stress as well. In the study of Rogers et al.

(2006), the relationship between paranormal belief, coping strategies and emotional

intelligence was examined. It was found that mood regulation, emotional (re)appraisal and

emotion utilization were significantly and positively correlated with active-cognitive coping

and active-behavioural coping. In short, higher emotional intelligence (ability to manage

emotion), higher tendency of using effective coping strategies to cope with stress. The

influence of emotional schema on stress management is further supported by other studies.

Bayazi et al. (2014) found that intellectual emotional schemas are positively correlated with

task-focused coping style, the emotional schema “blame” is negatively correlated with task-

focused coping style and the emotional schema “higher values” is negatively correlated with

emotion-focused coping. Also, it was found that emotional schema is related to certain
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mental disorders as well such as the emotional schema “numbness” negatively predicted

depression and “”blame” positively predicted anxiety (Bayazi et al., 2014; Leahy, 2002). By

the diathesis-stress model, it is suggested stress may be a predictor of mental disorders

including depression and anxiety (Zuckerman, 1999). The study of Mazloom et al. (2016) has

further assessed the relationship between emotional schemas and stress. It examined the

impacts of the emotional schema, emotion regulation and metacognition in the prediction of

post-traumatic stress (PTS) symptoms. It was found that emotional schema has an indirect

impact on PTS symptoms through emotion regulation, but emotional schema itself has no

relationship with PTS symptoms (r = -.16, p = ns). Moreover, it is still unclear about the

relationship between stress and emotional schema.

Experimental Settings and Demographic Information

The research questions of this study are (1) what is the relationship between

alexithymia and multimodal emotion recognition, (2) what is the relationship between

perceived stress and multimodal emotion recognition, (3) what is the relationship between

emotional schemas and multimodal emotion recognition, and (4) what is the relationship

between perceived stress and emotional schema. After reviewing a series of literatures, it

would be rational to have the following hypotheses:

1. Alexithymia predicts lower multimodal emotion recognition.

2. Higher perceived stress predicts lower multimodal emotion recognition.

3. More maladaptive emotional schemas predict lower lower multimodal emotion

recognition.

4. Higher perceived stress predicts more maladaptive emotional schemas.

To study the research questions and test out the hypotheses, three scales (measuring

alexithymia, perceived stress and emotional schemas respectively) and a multimodal emotion

recognition test will be used, and a correlational study will be done over the relationship
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between these four variables in this research. However, different emotion recognition tests

may have different outcomes due to different experimental settings such as the race and

cultural backgrounds of emotion portrayers in a test. On the other hand, emotion recognition

is a cognitive ability where there may be clear ability differences between genders and ages.

To have better control over the experimental design of this study and understanding over the

effect of biological factors upon emotion recognition, literature review was done over

experimental settings and demographic information.

Race and Cultural Background

It is inferred that people with different cultural backgrounds may have different

learned display rules of negative emotions. According to the study of Matsumoto and Ekman

(1989), it was found that the Japanese had lower average intensity ratings than the Americans

for all emotions except disgusted emotion, regardless of the gender or culture of the poser. It

was interpreted that Japanese have a strict display rule of negative emotions that displaying or

understanding negative emotions may be disruptive to social harmony where they tend to

obey the collectivism of society. It’s a kind of emotional schema due to cultural background

(Leahy, 2002). It suggests a value for studying emotion recognition-related topics in Hong

Kong as cultural background may play a role in cultivating emotional schema. But overall

speaking, there were no cultural differences due to uncertainty or politeness in judging people

of different genders and foreigners in the study. It was considered as a cross-cultural

consistency in recognizing emotions. It suggests that using facial expressions of different

cultural backgrounds and gender may not impede the performance of an individual in

recognizing facial emotions.

It is still not clear about the race effect over facial emotion recognition performance as

some studies have found that people of the same race group may have different or similar

accuracy in recognizing facial emotions either for their own race and other races (Segal et al.,
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2019). It could be due to either the race or cultural effect. Overally speaking, it is commonly

agreed that expression of emotion is largely universal with subtle differences across cultures

(Elfenbein & Ambady, 2003). Based on this, we would not assume the race of facial

expression posers and the race of the observers have an explicit impact over observers’

performance of facial emotion recognition.

In-group advantage has been discussed in different studies for a long time. Studies

showed that in-group advantage does exist in vocal emotion recognition where individuals of

a culture can recognize the vocal emotion of their own language more accurately than other

language (Chronaki et al., 2018; Elfenbein & Ambady, 2002; Pell et al., 2009). It prompts us

to avoid any linguistic cue when doing the emotion recognition task in this study to reduce

language or cultural bias.

It is argued that some other languages like English are superior to others in their

emotional vocabulary. It is found that people recognized anger, fear, and sadness more

accurately in English than in Hindi (Matsumoto & Assar, 1992). To reduce the bias, we

would make the questionnaires or tests in this study to be bilingual, which are English and

Traditional Chinese. Also, it suggests that meaningless language or prosody should be used

instead of any kind of official language or meaningless prosody in the emotion recognition

task of this study.

Emotion Portrayals

Different types of emotion portrayal were adopted by a lot of emotion recognition

studies. In the study of Scherer and Scherer (2011), black and white static facial expressions

of emotions and vocal recordings were used to examine participants’ emotion recognition

ability. However, the photographs were produced over thirty years ago. The displays may not

be up-to-date for assessing emotion recognition ability nowadays. The static photograph

didn’t reflect the authenticity of emotion recognition in real life, as coloured and dynamic
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facial expressions are encountered instead. The facial stimuli and vocal recordings were

presented distinctively to collect participants’ facial and vocal emotion recognition ability

respectively, in which the unimodal stimuli may not reflect the most realistic situation in real

life as people are encountering multimodal emotion portrayals simultaneously most of the

time such as encountering facial expression and voice at the same time. In the study of

Nowicki and Duke (1994), Diagnostic Analysis of Nonverbal Accuracy (DANVA) was

designed to assess individual differences in the accurate receiving and sending of nonverbal

social information. Distinctive subtests of receptive gestures, facial expressions, postures and

paralanguage, and, expressive gestures, facial expressions and paralanguage were used in the

study. Although different modalities of emotion recognition were measured, they were not

measured together but instead they were measured distinctively. Again, the unimodal

emotion portrayals and static photographs may not reflect the most realistic situation in real

life. For both of the studies, only few emotions were adopted which limited the extent of

assessment and could not test individuals’ detailed emotion discrimination ability.

To assess emotion recognition ability more ecologically and validly, the multimodal

emotion recognition test was developed. In the study of Bänziger et al. (2009), multimodal

emotion portrayals were used to test the multimodal emotion recognition ability of

individuals. “Audio only”, “audio/video”, “still picture” and “video only” subtests of 30

emotion portrayals which in total 120 stimuli, were presented to participants in random order.

The results showed that participants were more sensitive to and recognized emotions more

accurately for the audio/video mode, while they performed worse for the other modes. It

demonstrated the significance of including a massive amount of emotion categories and

several communication modalities in tests of emotional sensitivity for assessing detailed and

true recognition of emotional expressions, and gaining better comprehension of the

underlying skills. Schlegel et al. (2014) have proposed another multimodal emotion
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recognition ability test called Geneva Emotion Recognition Test (GERT), which adopted

short audio-video clips as the multimodal, dynamic and coloured stimuli of emotion

recognition tasks. The stimuli were produced by Bänziger et al. (2012) which ensured the

novelty of stimuli in GERT. It has high reliability and construct-related evidence for validity

which are the gender and age differences shown among the results. Schlegel and Scherer

(2016) have later proposed a short version of GERT (GERT-S), where it was shown that it is

a unidimensional test with good internal consistency. Also, it has high construct validity

where it is significantly positively correlated with other emotion recognition ability tests with

emotional management and emotion understanding tests, and with cognitive ability.

Therefore, GERT-S will be adopted to test out participants’ multimodal emotion recognition

abilities in this study.

Gender

Women have been said to have better emotion identification and recognition abilit

than men. In the study of Hall (1978), female advantage was shown in decoding nonverbal

communication, especially among visual-plus-auditory studies, which could not be explained

by luck. In the study of Schlegel et al. (2014), women tended to have significantly better

scores in recognizing pride, fear and despair, and a small but significant advantage in the total

test score. In the study of Demenescu et al. (2014), females performed more accurately than

males in vocal emotion recognition and this gender difference occured in older and middle-

aged participants. In the study of Wingenbach et al. (2018), females performed more

accurately and faster in facial emotion recognition than males and faster in recognising facial

emotions correctly. The female advantage in detecting facial expressions of others was

unaffected by emotion categories and expression intensity levels used in the study. It seems

that there is a biological advantage for women in identifying and recognizing emotions. Since
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the phenomenon is well known across studies, gender differences are presumed in this study

as well.

Age

Studies show that emotion recognition ability varies with age. In the study of

Montagne et al. (2007), people at average 31.3 age had better facial emotion recognition

performance than those at average 58.3 age. In the study of Demenescu et al. (2014), older

participants performed less accurately in recognizing emotions across both irrespective and

modalities of emotion than middle-aged or younger participants. In the study of Mill et al.

(2009), older participants performed less accurately in emotion recognition in general. Both

vocal and facial expressions revealed an age-related decline in the recognition of anger and

sadness starting at about age 30. Interestingly, particpants in the age group of 51 to 60

recognized contempt and neutral facial expressions better than younger and older age groups.

In the study of Passarotti et al. (2009), it was found that the facial emotion recognition ability

at around age 14 is immaturer that that at around age 30, which was indicated by the reduced

recruitment of both the pregenual and dorsal right anterior cingulate cortex (ACC). It

suggests that there is a developmental difference of facial emotion recognition between

people from high schools and colleges. Studies reflect that college students can perform

better in emotion recognition tasks, thus providing more accurate data for this study. At the

same time, emotion recognition ability starts to drop after reaching a certain age in general

and the performance of different emotion recognition may vary with age due to other factors.

After reviewing related literature, it is assumed that people of different ages have different

emotion recognition ability levels.
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CHAPTER THREE

Methodology

Participants

260 Participants were recruited from Hong Kong by convenient and snowball

sampling methods through social media and instant messaging apps. The sample consisted of

35 men and 61 women, with a mean age of 22.4 (SD = 4.53). 89 participants have an

associate or bachelor’s degree and 7 participants have a master degree from local universities

as their highest educational levels.

Recruitment of Participants

Recruitment of participants was made through social media and instant messaging

apps from the 24th of February to the 9th of March. The test package included a Qualtrics

questionnaire and a multimodal emotion recognition test. 260 participants accepted the

invitation and provided a response but only 200 of them participated in both the questionnaire

and test. During the recruitment period, 17 participants were contacted to retake and complete

both the questionnaire and test, and 34 participants were contacted to retake and complete the

test through email. 3 data were found to be incompleted data in which the participants

skipped several items in the questionnaire, and one participant was found to have the test

completed only but not for the questionnaire. These data were excluded from the analysis.

Finally, only 96 samples were considered as completed data. The first 72 samples conducted

the test without a progress bar and the latter 24 samples conducted it with a progress bar. The

reason behind there was such a difference was because data were initially collected without a

progress bar. However, more and more participants complained that the test was too long and

repetitive, where they might even be confused if it was their device issues. After the

researcher conducted further literature review about the effect of progress bar over cognitive
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task, a progress bar was then added to the test to let new participants know their progress

when conducting the test.

Measures

We will go through the translation procedures and measures used in this study in the

following sections. A questionnaire that consisted of three scales (a scale that measures

alexithymia, and perceived stress scale, and a scale that measures emotional schema) and a

multimodal emotion recognition ability test were conducted on two different platforms. The

questionnaire was conducted on Qualtrics while the test was conducted on Limesurvey.

Demographic Information

In the first part of the questionnaire, demographic information was collected from the

participants. Demographic information collected including gender, age, university,

educational level and email address. Email address was used to match the data between the

questionnaire and the test.

Alexithymia

The Toronto Alexithymia Scale-20 (TAS-20) consisted of 20 items and was adopted

to measure alexithymia of the participants (Bagby et al., 1994). It has five positive items, and

all items are scored on a five-point Likert scale (5= strongly agree, 1 = strongly disagree).

Chen and Hang (2003) have developed the Chinese version of TAS-20 which the back-

translation was approved by the author of TAS-20 Dr. Taylor. Although they didn’t report the

reliability, it was validated via confirmatory factor analysis (TAS-20 was broken down into 3

factors including factor 1 “difficulty identifying feelings”, factor 2 “difficulty describing

feelings” and factor 3 “externally-oriented thinking”. The correlation between factor 1 and 2

was .910, correlation between factor 1 and 3 was .546, correlation between factor 2 and 3

was .564; p < .01). TAS-20 scores are obtained by reversing the scores on the five positive

items (e.g., 1=5, 2=4, 3=3, etc.) and summing across all 20 items. Items 4, 5, 10, 18, and 19
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are positive. The test-retest reliability of TAS-20 with a sample of 72 undergraduate students

is .77 (p < 0.01). Its internal consistency is sufficiently high (Cronbach’s alpha = 0.81) with

another group of sample (965 undergraduate students), (Cronbach’s alpha = .80) with the 72

students sample and (Cronbach’s alpha = .83) with a sample group of 218 psychiatric out-

patients. According to Carnovale et al. (2021), it is recommended to use a single total score

of TAS-20 but not its subscale scores. Therefore, the total score will be assessed instead of

the subscale scores of TAS-20 in this study.

Perceived Stress Level

The Perceived Stress Scale-14 consisted of 14 items (PSS-14) and was adopted to

measure the perceived stress level of the participants during the past month (Cohen et al.,

1983). It has seven negative and seven positive items, and all items are scored on a five-point

Likert scale (4 = very often, 0 = never). Leung et al. (2010) have developed the Chinese

version of PSS-14. PSS-14 scores are obtained by reversing the scores on the seven positive

items (e.g., 0 = 4, 1 = 3, 2 = 2, etc.) and summing across all 14 items. Items 13, 10, 9, 7, 6, 5

and 4 are positive. Cronbach’s alpha reliability for PSS-14 is .84, .85 and .86 in each of the

three samples.

Emotion Schema

The Leahy Emotional Schemas Scale II (LESS II) consisted of 28 items and was

adopted to measure the emotional schema of the participants during the past month (Leahy,

2012; Suh et al., 2019). It has eight positive and twenty negative items, and all items are

scored on a six-point Likert scale (6 = very true of me, 1 = very untrue of me). LESS II scores

are obtained by reversing the scores on the eight positive items (e.g. 6 = 1, 5 = 2, 4= 3, 3 = 4,

etc.) and summing across all 28 items. Items 4, 6, 14, 15, 19, 24, 25 and 26 are positive.

Cronbach’s alpha value for LESS II is .893.

Multimodal Emotion Recognition Ability
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The short version of the Geneva Emotion Recognition Test (GERT-S) was adopted to

measure the multimodal emotion recognition ability of the participants (Schlegel & Scherer,

2016). The test has multiple language versions including English and Chinese. It consists of

forty-two colour video clips with sound (duration 1 to 3 seconds) where ten professional

French-Swiss actors (five female and five male) express fourteen different emotions with

pseudolinguistic sentences (meaningless syllables) and nonverbally. In the test, participants

are instructed to watch all clips and judge the emotion of the actor or actress in each clip.

After the introduction of the test, participants are shown a list of 14 emotions and their

definitions. After the instruction section, they are given several example clips to get a sense

about how the test is going to be like and they enter the real test section. During the test, after

each clip, participants are asked to pick which of the fourteen emotions describes best the

emotion the actress or actor intended to express (for a demo version and more details, see

https://shorturl.at/cdDHT). Participants’ responses are scored as incorrect (0) or correct (1),

yielding a total average GERT-S score that can range from 0 to 1. All items’ scores are

summed up into a total GERT-S score (for GERT-S scoring instruction, see

https://shorturl.at/gsGW5). All the clips used were from the database of the Geneva

Multimodal Emotion Portrayals (GEMEP) (Bänziger et al., 2012).

Translation

The English and Chinese versions of the Toronto Alexithymia Scale-20 (TAS-20) and

the Perceived Stress Scale-14 (PSS-14) were designed and validated by different scholars.

The English and Chinese versions of the short version of the Geneva Emotion Recognition

Test (GERT-S) were designed and validated by its research team.

The English version of the Leahy Emotional Schema Scale II (LESS II) was designed

and validated by its research team. It was forward-translated into Chinese by the first

bilingual helper whose mother language is Chinese and who is proficient in English (studying
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in the Chinese University of Hong Kong and majoring Psychology). The translated

questionnaire of emotional schemas was then presented to the second bilingual helper whose

mother language is Chinese and who is proficient in English (studying in Britain, majoring in

Psychology and currently investigating an emotion-related topic for the final year thesis), and

she was invited to back-translate the questionnaire from Chinese to English. The researcher

compared and did the final examination upon both the original questionnaire and the back-

translated manuscript, compared forward and back-translated items and fine-tuned the less

appropriate wordings to minimise the potential incongruity between the meaning of items of

themake sure the items in the Chinese and original questionnaire have the same meanings.

The items were kept fine-tuning until there was no inconsistency in meaning of items and to

finalize the questionnaire.

Procedures

Before collecting any data, several pilot studies were conducted and feedback was

collected from the pilot testers. After collecting their feedback, minor adjustments were done

over the Chinese translation of LESS II. After that, the researcher started collecting data for

the study through the Internet. Participants were shown an informed consent form and were

requested to agree to the form before participating into the study. Once they agreed to

participate in the study, they were requested to complete a Qualtrics questionnaire which

included the TAS-20, the PSS-14 and the LESS II. After that, they were requested to take a

short break and then complete the GERT-S.

The first 72 samples conducted the test without a progress bar and the latter 24

samples conducted it with a progress bar. The reason behind there was such a difference was

because data were initially collected without a progress bar. However, more and more

participants complained that the test was too long and repetitive, where they might even be

confused if it was their device issues. After the researcher conducted further literature review
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about the effect of progress bar over cognitive task, a progress bar was then added to the test

to let new participants know their progress when conducting the test.
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CHAPTER FOUR

Results

Reliability Analysis

The Cronbach’s Alpha of TAS-20, PSS-14, LESS II was .841, .875 and .807 with the

96 Hong Kong sample participants respectively in this study. The Cronbach’s Alpha of

GERT-S was .543 with the 96 Hong Kong sample participants in this study. As the

Cronbach’s Alphas of TAS-20, PSS-14, LESS II were higher than .7, they had a high

reliability in the whole sample of this study. However, the Cronbach’s Alphas of GERT was

lower than .7, it had a low reliability in the whole sample of this study.

Descriptive Statistics

Table 1

Descriptive statistics of participants’ ages

Gender N Mean Median SD Minimum Maximum

Age Male 35 22.0 22 2.52 18 29

Female 61 22.6 22 5.36 18 57

Note. Table 1 shows the descriptive statistics of the ages of the participants in this study.

Statistics include the sample size, mean, median, standard deviation, minimum and maximum.

The sample population of participants’ age is shown in Table 1. The mean age for the

whole sample was 22.4.
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Table 2

Descriptive statistics of participants in TAS-20

Gender Category N Mean Median SD Minimum Maximum

TAS-20 Male Normal 23 34.9 33 8.97 19 51

Possible 7 54.7 53 3.25 52 60

Alexithymia 5 62.6 62 1.95 61 66

Female Normal 52 40.5 41 6.62 28 51

Possible 6 54.3 54 1.97 52 57

Alexithymia 3 66 65 2.65 64 69

Note. Table 2 shows the descriptive statistics of the total score of the Toronto Alexithymia

Scale-20 (TAS-20). Statistics include the sample size, mean, median, standard deviation,

minimum and maximum. For the column of category, Normal, Possible and Alexithymia

represent no alexithymia, possible alexithymia and alexithymia. Normal is the total score that

is between 20 to 51, Possible is the total score that is between 52 to 60 and Alexithymia is the

total score that is between 61 to 100.

The sample population of TAS-20 is shown in Table 2. The distribution of the three

groups (normal, possible alexithymia and alexithymia group) either in both male and female

was not balanced. The total score range of TAS-20 of the whole sample population was

within 19 and 69.
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Table 3

Descriptive statistics of participants in PSS-14

Gender Stress Level N Mean Median SD Minimum Maximum

PSS-14 Male Low 13 19.4 19 5.42 9 26

High 22 36.2 35.5 5.69 29 47

Female Low 28 22.6 24 5.17 11 28

High 33 35.7 35 5.09 29 48

Note. Table 3 shows the descriptive statistics of the total score of the Perceived Stress Scale-

14 (PSS-14). Statistics include the sample size, mean, median, standard deviation, minimum

and maximum. In this study, there are two perceived stress level groups including low and

high levels. High level is the total score that is between 0 to 28 and high level is the total

score that is between 29 to 56.

The sample population of PSS-14 is shown in Table 3. The low and high stress group

sizes either in the male or female sample population are fairly balanced. The total score range

of PSS-14 of the whole sample population was within 9 and 48.
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Table 4

Descriptive statistics of participants in LESS II

Gender Adaptiveness N Mean Median SD Minimum Maximum

LESS II Male Adaptive 25 81.4 83 11.21 57 96

Maladaptive 10 110.2 109.5 7.97 100 122

Female Adaptive 40 79.2 79.5 10.81 58 97

Maladaptive 21 104.2 104 4.94 99 117

Note. Table 4 shows the descriptive statistics of the total score of the Leahy Emotional

Schema Scale II (LESS II). Statistics include the sample size, mean, median, standard

deviation, minimum and maximum. In this study, there are two types of emotional schemas

including adaptive and maladaptive emotional schemas. Adaptive emotional schemas are the

total score that is between 28 to 98 and maladaptive emotional schemas are the total score

that is between 99 to 168.

The sample population of LESS II is shown in Table 4. The adaptive and maladaptive

emotional schemas group sizes either in the male or female sample population are moderately

balanced. The total score range of LESS II of the whole sample population was within 57 and

117.
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Table 5

Descriptive statistics of participants in GERT-S

Gender Ability Level N Mean Median SD Minimum Maximum

GERT-S Male Low 29 15 16 3.54 8 21

High 6 23 23 0.894 22 24

Female Low 49 17.2 18 2.942 10 21

High 12 23.8 24 1.267 22 26

Note. Table 5 shows the descriptive statistics of the total score of the short version of the

Geneva Emotion Recognition Test (GERT-S). Statistics include the sample size, mean,

median, standard deviation, minimum and maximum. In this study, there are two ability

levels including low and high levels. Low level is the total score that is between 0 to 21 and

high level is the total score that is between 22-42.

The sample population of GERT-S is shown in Table 4. The low-high ability level

group size proportion was similar in the male and female sample population as it was around

4:1. The total score range of GERT-S of the whole sample was within 8 and 26.
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Table 6

Correlation between alexithymia, perceived stress, emotional schemas and multimodal

emotion recognition

TAS-20 PSS-14 LESS II GERT-S

TAS-20 r -

p -

PSS-14 r 0.381 -

p < .001 -

LESS II r 0.599 0.492 -

p < .001 < .001 -

GERT-S r -0.02 0.225 0.109 -

p 0.846 0.027 0.288 -

Note. Table 6 shows the correlation coefficient between the total scores of TAS-20, PSS-14,

LESS II and GERT-S. Higher score of LESS II means more maladaptive emotional schemas.

p refers to Pearson’s value and r refers to correlation coefficient.

Examination of Scales

To examine the relationship between alexithymia, stress, emotional schema, and

emotional recognition ability, a correlation analysis was conducted between the total scores

of TAS-20, PSS-14, LESS II and GERT-S. Table 6 showed the correlation coefficients

between them. Analysis showed that there is a significant and moderate positive relationship

between the total scores of TAS-20 and PSS-14 (r = .381, p = < .001). Second, there is a
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significant and strong positive relationship between the total scores of TAS-20 and LESS II (r

= .599, p = < .001). Third, there is a significant and strong positive correlation between the

total scores of PSS-14 and LESS II (r = .492, p = <.001). It indicates that TAS-20, PSS-14

and LESS II are highly and positively correlated with each other. Fourth, there is no

relationship between the total scores of TAS-20 and GERT-S (r = -.02, p = .846). Fifth, there

is a significant and weak positive relationship between the total scores of PSS-14 and GERT-

S (r = .225, p = .027 < .05). Sixth, there is no relationship between LESS II and GERT-S (r

= .109, p = .288). It indicates that PSS-14 is the only effective predictor of GERT-S among

the three scales. Although TAS-20 and LESS II are positively correlated with PSS-14, they

cannot predict GERT-S.
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Table 7

Correlation between alexithymia, perceived stress, emotional schemas and 14 emotions

Am Jo Sur Dis Sad Des Re An Ag Pl Fe Ir In Pr

TA r .1 -.013 -.117 .105 .191 -.019 .057 -.084 .064 -.112 -.119 .09 -.128 -.049

p .334 .904 .258 .309 .063 .854 .581 .415 .538 .277 .249 .382 .212 .634

PS r .268 .088 .063 .14 .224 -.15 .071 .001 .211 -.012 .143 .096 -.069 .05

p .008 .395 .545 .173 .028 .144 .494 .995 .039 .905 .166 .353 .507 .63

LE r .2 -.027 .177 .126 .211 -.026 .017 .057 -.048 -.007 .147 .099 -.188 -.153

p .051 .794 .084 .221 .039 .801 .868 .584 .646 .944 .153 .335 .067 .135

Note. Table 8 shows the correlation coefficient between the total score of TAS-20, the total

score of PSS-14, the total score of LESS II and the average score of the 14 emotions of

GERT-S. p refers to Pearson’s value and r refers to correlation coefficient. “TA” is TAS-20,

“PS” is PSS-14, “LE” is LESS II, “Am” is amusement, “Jo” is joy, “Sur” is surprise, “Dis” is

disgust, “Sad” is sadness, “Des” is despair, “Re” is relief, “An” is anxiety, “Ag” is anger, “Pl”

is pleasure, “Fe” is fear, “Ir” is irritation, “In” is interested and “Pr” is pride.

To understand more about the relationship between 14 emotions in GERT-S,

alexithymia, emotional schemas and perceived stress, a correlation analysis was conducted

between the average score of 14 emotions’ blocks, the total score of PSS-14 and LESS II.

Overall speaking, there is no relationship between 11 emotions and PSS-14, and, 13 emotions

and LESS II. First, table 8 indicates that there is a really significant and weak positive

relationship between the average score of “amusement” blocks and the total scores of PSS-14
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(r = .268, p = .008 < .01). Second, it indicates that there is a significant and weak positive

relationship between the average score of “sadness” blocks and the total scores of PSS-14,

and, the average score of “anger” blocks and the total scores of PSS-14 (p < .05). Third, it

indicates that there is a significant and weak positive relationship between the average score

of “sadness” blocks and the total scores of LESS II (r = .211, p = .039 < .05).

Table 8

Correlation between perceived stress and 14 dimensions of emotional schemas

Inv Inc Gu Lo Du NA Ru Bl De LC LE Nu OR Si

PS r .276 .333 .315 .522 .43 .425 .474 .382 .019 .127 .185 -.075 -.105 .001

p .007 <.001 0.002 < .001 < .001 < .001 < .001 < .001 .854 .218 .072 .468 0.31 .995

Note. Table 7 shows the correlation coefficient between the total score of PSS-14 and the

average score of the 14 dimensions of LESS II. “PS” is PSS-14, “Inv” is invalidation, “Inc” is

incomprehensibility, “Gu” is guilt, “Lo” is loss of control, “Du” is duration, “NA” is non-

acceptance of feeling, “Ru” is rumination, “Bl” is blame, “De” is devalued, “LC” is low

consensus, “LE” is low expression, “Nu” is numbness, “OR” is overly rational and “Si” is

simplistic view of emotion.

To understand more about the relationship between emotional schemas and perceived

stress, a correlation analysis was conducted between the total scores of PSS-14 and the

average score of 14 dimensions of emotional schemas. There is a really significant and

positive relationship between the total score of PSS-14 and the average score of different

dimensions of emotional schemas including incomprehensibility, loss of conotrol, duration,
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non-acceptance of feeling, rumination and blame (p < .001). There is also a significant and

positive relationship between PSS-14 and invalidation (p = .007 < .01), and, PSS-14 and guilt

(p = .002 < .005).
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CHAPTER FIVE

Discussion

Discussion and Implications

In this study, we studied how alexithymia, stress, and emotional schema are related to

the ability to recognize emotion. Specifically, the research questions of this study are (1) what

is the relationship between alexithymia and multimodal emotion recognition, (2) what is the

relationship between perceived stress and multimodal emotion recognition, (3) what is the

relationship between emotional schemas and multimodal emotion recognition, and (4) what is

the relationship between perceived stress and emotional schema. As I mentioned in earlier

chapters, my hypotheses were:

1. Alexithymia predicts better multimodal emotion recognition.

2. Higher perceived stress predicts better multimodal emotion recognition.

3. More maladaptive emotional schemas predict better multimodal emotion recognition.

4. Higher perceived stress predicts more maladaptive emotional schemas.

To resolve the research questions, three scales (TAS-20, PSS-14 and LESS II) and a

multimodal emotion recognition test (GERT-S) were used to assess participants’ alexithymia,

perceived stress, emotional schemas and multimodal emotion recognition abilities.

First, the present findings demonstrated that alexithymia was not correlated with

multimodal emotion recognition ability (see Table 6). It was inconsistent with our hypothesis.

Generally speaking, previous research has demonstrated that alexithymia is negatively

correlated with facial and auditory emotion recognition (Jongen et al. 2014; Ola & Gullon-

Scott, 2020; Wang et al, 2021). However, this negative relationship between alexithymia and

emotion recognition was not found in this study. I believe that this lack of an effect might be

related to our use of a multimodal test. When participants recognized emotions multimodally

instead of unimodally, they might be able to collect more emotional information to recognize
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emotions by combining facial expression, voice, gesture and posture information. Therefore,

three groups of participants with different levels of alexithymia could recognize emotions

with good performance, minimizing the differences in recognition rate between three groups.

Alternatively, it might be just like some research reported that alexithymic individuals may

have impaired auditory emotion recognition but intact emotional multisensory integration

(eMSI) (Wang et al, 2021), which allowed alexithymic participants in this study to integrate

emotional information from multiple channels. Wang et al. (2021) suggested that alexithymic

individuals with impaired emotion recognition ability may have stronger eMSI to compensate

for the impaired ability (hyper-integration hypothesis). This provides us insights that

alexithymic participants might have impaired multimodal emotion recognition ability but

intact emotional multisensory integration, and the impacts of these aspects canceled each

other out in this study (even having low sensitivity towards others’ emotions, still, tried to

gather and integrate all the emotional information from all channels together and figure out

what emotions were expressed by the portrayers). Thus, resulting in no relationship between

alexithymia and multimodal emotion recognition ability. One explanation could be that

alexithymic individuals have intact gesture and posture emotion recognition ability. Since

previous research only suggested that alexithymic individuals possibly have impaired facial

and auditory emotion recognition, it might be possible that the alexithymic participants in this

study had intact gesture or posture emotion recognition ability which compensated for their

impaired facial or auditory emotion recognition, thus resulting in no relationship between

alexithymia and multimodal emotion recognition. Further study may be needed to examine

the gesture and posture emotion recognition ability of alexithymic individuals. On the other

hand, it was found that alexithymia is negatively correlated with multimodal emotion

recognition with female sample population in the study of Ola and Gullon-Scott (2020), even

when GERT-S was used in the study as well. One of the reasons why similar results were not
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obtained in this study could be that participants were instructed to watch the videos once with

headphones in their study, while participants were not limited in the number of watching the

videos and were not instructed to wear headphones or not in this study.

Second, the present findings demonstrated that perceived stress is positively

correlated with multimodal emotion recognition (see Table 6). It was inconsistent with our

hypothesis. In general, previous research has demonstrated inconsistent results where

perceived stress can have either positive or negative effects over unimodal emotion

recognition, depending on what emotion it was (Barel & Cohen, 2018). Most of them showed

that higher perceived stress predicts worse auditory and facial emotion recognition (Chen et

al., 2017; Hänggi, 2004; Herridge et al., 2004; Paulmann et al., 2016). However, be mindful

that results of stress induction and PSS-14 may be associated with emotion recognition

differently because they were measuring stress in different time frames and intensities.

Perceived stress was induced instead of being measured by self-report in most of the previous

studies (Barel & Cohen, 2018; Hänggi, 2004; Herridge et al., 2004). In this study, perceived

stress was measured through PSS-14, which is a self-report scale that measures the perceived

stress of an individual in their last month. Fight-or-flight response occurs when an individual

is confronted with extreme stress in an immediate situation (Goligorsky, 2001), which was

proven to be related to emotion recognition such as better recognition of fear emotion (Del-

Ben et al., 2008). However, it could only be induced by immediate extreme stress and PSS-14

might not be able to elicit a similar response as it reflected participants’ stress level in the

past instead of their immediate stress level. Further study may need to be conducted over the

relationship between different timing and intensities of perceived stress and multimodal

emotion recognition. Or simply, further study may need to be conducted over the relationship

between induced stress and multimodal emotion recognition. Apart from discussing the

inconsistency between our results and previous research, it is important to notice the
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consistent results as well. In this study, perceived stress was positively correlated with

“amusement”, “sadness” and “anger” while there was no relationship between perceived

stress and other 11 emotions (see table 7). It still supported the study of Barel and Cohen

(2018) and Bland et al. (2022).

Third, the present findings demonstrated that emotional schemas can’t predict

multimodal emotion recognition (see Table 6). It was inconsistent with our hypothesis. One

explanation for the result could be that the impact of emotional schemas was small and was

undermined by the relatively high emotional recognition skill of participants. In this study,

participants at mean age 22.4 were recruited and all of them had at least bachelor’s degree or

higher degree. It was rational to assume that they had more mature emotion recognition

ability than people at young age physiologically and had enough interpersonal experiences, in

which they have developed high level emotion recognition skills that canceled out the

negative impact of their maladaptive emotional schemas. On the other hand, another possible

perspective was that emotional schemas may only affect an individual’s perception of

emotions but exert no effect on their sensitivity towards others’ emotions. According to

Leahy (2002), LESS was designed for self-report assessment of emotional schemas and

emotional schemas reflect how emotions are experienced by an individual and their strategies

to overcome unpleasant emotion by her definition. LESS II was later developed as a brief

version of LESS (Leahy, 2012; Suh et al., 2019). By Leahy’s (2002) definition, LESS II

might only assess participants’ perceptions of emotions and how they expressed emotions

such as suppressing and accepting negative emotions. It suggests that participants might have

maladaptive emotional schemas but not impaired multimodal emotion recognition ability.

Further study may need to be done over the relationship between emotional schemas and

unimodal emotional recognition to clarify this possibility. Also, it might be that participants

in this study didn’t have to encounter a real interpersonal experience, thus not executing any
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strategy against emotions when they conducted the GERT-S. Although the GERT-S as a

multimodal emotion recognition ability test was more realistic than any general unimodal

emotion recognition ability test, it was just a test to participants where they didn’t feel the

stress they might have to encounter daily in interpersonal relationships. Participants might not

need to execute any plan to deal with unpleasant emotions because they might not have any

unpleasant emotions or unpleasant emotions that were strong enough to activate their

emotional schemas in this study. Another simple interpretation for the result could be that the

study allowed participants to watch the videos multiple times, which greatly canceled out the

impact of emotional schemas upon multimodal emotion recognition. Further study may need

to be done to replicate the same study but with a different setting where participants are only

allowed to watch the videos once.

Fourth, the present findings demonstrated that perceived stress is significantly and

positively correlated with maladaptive emotional schemas (see Table 6). It was consistent

with our hypothesis. Indeed, emotional schemas construct the perception of emotions of an

individual, which affects how they deal with negative emotions. Adaptive emotional schemas

help manage unpleasant emotions better, and vice versa (Leahy, 2002). Stress may be

produced if unpleasant emotions are not well-handled. For example, if an individual feels

guilty about their negative emotions and inhibits their negative emotions, stronger thoughts

and emotions may be induced, thus making them more stressful (Leahy, 2002). My findings

demonstrated that perceived stress was significantly and positively correlated with 8

emotional schemas including “invalidation”, “incomprehensibility”, “guilt”, “loss of control”,

“duration”, “non-acceptance of feeling”, “rumination” and “blame”. Part of them support

previous research such as higher stress is related to stronger emotional schema “blame”

which support the study of Bayazi et al. (2014) and part of them provide new insights to

future research such as stress is not related to “devalued” which provides new insight to the
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study of Bayazi et al. (2014). Also, in light of the relationship between perceived stress and

maladaptive emotional schemas, and perceived stress and multimodal emotion recognition

observed in this study, further study may focus on examining whether perceived stress is the

mediator in the relationship between emotional schemas and multimodal emotion recognition

or not.

Other than the results answering the research questions and hypotheses, there were

other interesting findings as well. The present findings demonstrated that alexithymia is

significantly and positively correlated with perceived stress and maladaptive emotional

schemas (see Table 6). It is not surprising because alexithymia refers to the difficulty to

identify and describe one’s own emotion. Certain emotional schemas can induce a similar

impact onto an individual. For example, according to Leahy (2002), holding a strong

emotional schema of “demand for rationality” may inhibit the self-understanding of an

individual that follow from not allowing oneself experiences emotion while holding strong

emotional schema “simplistic view of emotions” make it hard for an individual to understand

the meaning of complicated emotions and one can have complicated emotions. These are the

example maladaptive emotional schemas that can make it harder for an individual to identify

and describe one’s emotions. For the positive relationship between alexithymia and perceived

stress, it might be due to the stress-alexithymia hypothesis (Martin & Pihl, 1985). This

hypothesis has been proposed for a long time and it was suggested that alexithymic

characteristics impact an individual's response to a stressful circumstance in a way that is

favourable to develop stress-related disorders such as posttraumatic stress disorder (PTSD)

(Sánchez et al., 2001). It was found that people with PTSD might have alexithymia in the

study of Frewen et al. (2008). Regarding the relationships between alexithmia and perceived

stress, and alexithymia and emotional schemas, further study may need to be done over the

relationships to examine whether they are mediators in the relationships or not. Also, further
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research may need to be conducted to see if perceived stress is a moderator in the relationship

between alexithymia and multimodal emotion recognition.

Limitations

A correlational study was conducted to examine the relationship between four

variables. Considering all the scales, test used in this study and the research design, there are

several confounding and inevitable limitations that need to be concerned in this study.

Sample Size

In this study, 260 participants were recruited and only 96 participants were valid

samples. The male-and-female proportion was also not balanced enough (35 men and 61

women) (see Table 1) where more male participants could be recruited. Because of limited

sample size, the difficulty of dividing groups (different conditions for different variables)

became explicit such as there were only three alexithymic participants among the female

sample population (see Table 2). It greatly reduced the reliability and validity of the study.

Reliability and Validity of Instrumentation

In this study, the Chinese version of LESS II was translated and back-translated by

two helpers with Psychology-related knowledge background in this study. However, it was

not validated through validation study and approved by the original author of the scale (Dr.

Leahy). This might reduce the validity of the Chinese version of LESS II in this study. On the

other hand, the GERT-S had a low reliability in 96 sample populations of this study. This

might be due to cultural differences where Hong Kong people were recruited in this study. In

that case, the issue was inevitable.

Experimental Control

Due to the pandemic situation, this study had to be conducted online. Participants

were recruited to participate in this study online, and all the scales and test had to be done on

their own devices. Although participants were informed to do the GERT-S on a computer,
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they might use other devices to do it such as smartphones and iPad. The Limesurvey version

of GERT-S has slight differences in interface when it was on computer and other devices.

Participants who did the GERT-S on smartphones could watch the video and pick an emotion

option on the same page, while those who did GERT-S on the computer could not. On the

other hand, although participants were told to take a short break before conducting the

GERT-S in the consent form, they might do the test immediately after completing three

scales. This could affect the results as fatigue and mental fatigue might exert impact onto

their emotion recognition performance. Also, due to the pandemic situation, participants were

able to conduct the three scales and test in wherever they wanted. The environment of the

experiment was not controlled in this study.

Future Study

After discussing the results of this study, there are several aspects that need to be

concerned in the future research. First, future researchers may need to examine the

moderation effect of gender upon the relationship between alexithymia and multimodal

emotion recognition. The study of Ola and Gullon-Scott (2020) recruited 125 female

participants only to examine the relationship between alexithymia and multimodal emotion

recognition with TAS-20 and GERT-S. The current study complemented Ola and Gullon-

Scott’s study by recruiting both male and female participants to examine the relationship.

However, our result couldn’t explain the effect of male participants on the relationship and

future researchers may want to assess the relationship with male participants only to clarify it.

Also, further study may be needed to examine the gesture and posture emotion recognition

ability of alexithymic individuals.

Second, future research may need to examine how the use of induced and perceived

stress measurement may have impacts on the relationship between stress and emotion

recognition. In previous studies, it was common to use stressors to induce stress onto
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participants to create a stress group and control group, then examine the relationship between

perceived stress and emotion recognition. In this study, a perceived stress self-report scale

(PSS-14) was used instead to assess participants’ stress level which was used to examine the

relationship between perceived stress and multimodal emotion recognition. After discussing

the results in this study, it may be necessary to examine the relationship between different

timing and intensities of perceived stress and multimodal emotion recognition. Alternatively,

further study on multimodel emotion recognition may simply be conducted by inducing stress.

Third, future research may need to examine the relationship between emotional

schemas and unimodal emotional recognition. In previous research, there was barely any

research about the relationship between emotional schemas and emotion recognition.

Although previous research provides us insights that emotional schema may be related to

emotion recognition (Castro et al., 2015; Hagan et al., 2020; Wright et al., 2018), the results

in this study demonstrated that there was no direct relationship between emotional schemas

and multimodal emotion recognition. On the other hand, further study may need to be done to

replicate the same study but with a different setting where participants are only allowed to

watch the videos once. It might be due to the fact that participants were allowed to watch the

videos in the GERT-S multiple times which might greatly reduce the individual differences in

multimodal emotion recognition performance and reduce the impact of emotional schemas

upon multimodal emotion recognition. Future researchers may want to replicate the same

study but in a lab setting and limit the frequency of watching videos of participants when

doing the GERT-S.

Fourth, further study may need to be conducted to see if there is any moderator to the

relationship between emotional schemas and perceived stress that can influence the valence

of stress effect to the relationship (positive or negative impact). Also, regarding the

relationship between perceived stress and maladaptive emotional schemas, and perceived
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stress and multimodal emotion recognition, further study may need to be done over the

relationships to examine whether perceived stress is the moderator in the relationship

between emotional schemas and multimodal emotion recognition or not.

Fifth, future researchers may need to examine the mediation effect of alexithmia,

perceived stress and emotional schemas in the relationships between alexithmia and

perceived stress, and alexithymia and emotional schemas. In this study, it was found that

there is a significant and positive relationship between alexithmia and perceived stress, and

alexithymia and emotional schemas. Previous studies evidented the two relationships,

however, no clear studies about the mediation effect of each factor in the relationships. The

suggestion here will facilitate researchers’ understanding of the effect of alexithymia on

perceived stress and emotional schemas. Also, further research may need to be conducted to

see if perceived stress is a moderator in the relationship between alexithymia and multimodal

emotion recognition.

Conclusion

In summary, this study examined the relationship between alexithymia, perceived

stress, emotional schema and multimodal emotion recognition. In this study, three self-report

scales (TAS-20, PSS-14 and LESS II) and a multimodal emotion recognition test (GERT-S)

were used to examine the relationship and explore new insights for the research questions.

For the results part, it was found that both alexithymia and emotional schemas couldn’t

predict multimodal emotion recognition, while perceived positively predicted multimodal

emotion recognition. At the same time, there was a significant and positive relationship

between alexithymia and perceived stress, perceived stress and emotional schemas, and

alexithymia and emotional schemas. The results in this study were consistent with the fourth

hypothesis, and were inconsistent with the other hypotheses. Major implications are that

alexithymic individuals may have intact multimodal emotion recognition ability, perceived
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stress has positive impact over multimodal emotion recognition, emotional schemas may

influence an individual’s perception of emotions only but not sensitivity towards other’s

emotions and greater perceived stress may induce more maladaptive emotion schemas.

Limitations of this study include the limited sample size of this study, lack of reliability and

validity of instrumentation, and lack of experimental control such as couldn’t control

participants’ procedures during the GERT-S and the experimental environment. Future

studies that need to be conducted including the moderation effect of gender upon the

relationship between alexithymia and multimodal emotion recognition, the relationship

between different timing and intensities of perceived stress and multimodal emotion

recognition (or the relationship between induced stress and multimodal emotion recognition),

the relationship between emotional schemas and unimodal emotional recognition, the same

study but participants are only allowed to watch the videos of GERT-S once, to examine the

moderator in the relationship between emotional schemas and perceived stress, and etc.



58

References

Atkinson, A. P., Dittrich, W. H., Gemmell, A. J., & Young, A. W. (2004). Emotion

perception from dynamic and static body expressions in point-light and full-light

displays. Perception, 33(6), 717–746. https://doi.org/10.1068/p5096

Bagby, R. M., Parker, J. D., & Taylor, G. J. (1994). The twenty-item Toronto Alexithymia

Scale—I. Item selection and cross-validation of the factor structure. Journal of

Psychosomatic Research, 38(1), 23-32. https://doi.org/10.1016/0022-3999

(94)90005-1

Balomenos, T., Raouzaiou, A., Ioannou, S., Drosopoulos, A., Karpouzis, K., & Kollias, S.

(2004). Emotion analysis in man-machine interaction systems. In S. Benigo, & H.

Bourlard (Ed.), Machine learning for multimodal interaction (pp. 318-328). Springer.

https://doi.org/10.1007/978-3-540-30568-2_27

Bänziger, T., Grandjean, D., & Scherer, K. R. (2009). Emotion recognition from expressions

in face, voice, and body: The Multimodal Emotion Recognition Test (MERT).

Emotion, 9(5), 691. https://doi.org/10.1037/a0017088

Bänziger, T., Mortillaro, M., & Scherer, K. R. (2012). Introducing the Geneva Multimodal

expression corpus for experimental research on emotion perception. Emotion, 12(5),

1161–1179. https://doi.org/10.1037/a0025827

Barel, E., & Cohen, A. (2018). Effects of acute psychosocial stress on facial emotion

recognition. Psychology, 9(3), 403-412. http://doi.org/10.4236/psych.2018.93025

Bayazi, M. H., Gohari, Z., Hojjat, S. K., & Behrad, A. (2014). Relationship between

emotional schemas and anxiety, depression and coping stress styles in patients with

coronary artery disease. Journal of North Khorasan University of Medical Sciences,

5(5), 1091-1098. http://doi.org/10.29252/jnkums.5.5.S5.1091

Belin, P., Fecteau, S., & Bedard, C. (2004). Thinking the voice: neural correlates of voice

https://psycnet.apa.org/doi/10.1037/a0025827


59

perception. Trends in Cognitive Sciences, 8(3), 129-135. https://doi.org/10.1016/

j.tics.2004.01.008

Belin, P., Zatorre, R. J., Lafaille, P., Ahad, P., & Pike, B. (2000). Voice-selective areas in

human auditory cortex. Nature, 403(6767), 309-312. https://doi.org/10.1038/

35002078

Bland, A. R., Roiser, J. P., Mehta, M. A., Sahakian, B. J., Robbins, T. W., & Elliott, R.

(2022). The impact of COVID-19 social isolation on aspects of emotional and social

cognition. Cognition and Emotion, 36(1), 49-58. https://doi.org/10.1080/02699931.

2021.1892593

Brewer, W. F., & Nakamura, G. V. (1984). The nature and functions of schemas. Center for

the Study of Reading Technical Report. https://www.ideals.illinois.edu/

bitstream/handle/2142/17542/ctrstreadtechrepv01984i00325_opt.pdf?s

Bryant, G., & Barrett, H. C. (2008). Vocal emotion recognition across disparate cultures.

Journal of Cognition and Culture, 8(1-2), 135-148. https://doi.org/10.1163/

156770908X289242

Buchanan, T. W., Lutz, K., Mirzazade, S., Specht, K., Shah, N. J., Zilles, K., & Jäncke, L.

(2000). Recognition of emotional prosody and verbal components of spoken

language: An fMRI study. Cognitive Brain Research, 9(3), 227-238.

https://doi.org/10.1016/S0926-6410(99)00060-9

Calder, A. J., & Young, A. W. (2005). Understanding the recognition of facial identity and

facial expression. Nature Reviews Neuroscience, 6(8), 641-651. https://doi.org/10.10

38/nrn1724

Carnovale, M., Taylor, G. J., Parker, J. D. A., Sanches, M., & Bagby, R. M. (2021). A

bifactor analysis of the 20-item Toronto Alexithymia Scale: Further support for a

general alexithymia factor. Psychological Assessment, 33(7), 619–628.



60

https://doi.org/10.1037/pas0001000

Castro, V. L., Halberstadt, A. G., Lozada, F. T., & Craig, A. B. (2015). Parents'

emotion‐related beliefs, behaviours, and skills predict children's recognition of

emotion. Infant and child development, 24(1), 1-22. https://doi.org/10.1002/icd.1868

Chen, Z., Poon, K. T., & Cheng, C. (2017). Deficits in recognizing disgust facial expressions

and Internet addiction: Perceived stress as a mediator. Psychiatry Research, 254,

211-217. https://doi.org/10.1016/j.psychres.2017.04.057

Chronaki, G., Wigelsworth, M., Pell, M. D., & Kotz, S. A. (2018). The development of

cross-cultural recognition of vocal emotion during childhood and adolescence.

Scientific Reports, 8(1), 1-17. https://doi.org/10.1038/s41598-018-26889-1

Cohen, S., Kamarck, T., & Mermelstein, R. (1983). A global measure of perceived stress.

Journal of Health and Social Behavior, 385-396. https://doi.org/10.2307/2136404

Colonnello, V., Mattarozzi, K., & Russo, P. M. (2019). Emotion recognition in medical

students: Effects of facial appearance and care schema activation. Medical Education,

53(2), 195-205. https://doi.org/10.1111/medu.13760

Cortes, D. S. (2013). The influence of alexithymia and sex in the recognition of

emotions from visual, auditory, and bimodal cues. http://urn.kb.se/resolve?urn=urn

:nbn:se:su:diva-98519

Csukly, G., Telek, R., Filipovits, D., Takács, B., Unoka, Z., & Simon, L. (2011). What is the

relationship between the recognition of emotions and core beliefs: Associations

between the recognition of emotions in facial expressions and the maladaptive

schemas in depressed patients. Journal of Behavior Therapy and Experimental

Psychiatry, 42(1), 129-137. https://doi.org/10.1016/j.jbtep.2010.08.003

Dael, N., Mortillaro, M., & Scherer, K. R. (2012). Emotion expression in body action and

posture. Emotion, 12(5), 1085–1101. https://doi.org/10.1037/a0025737



61

Del-Ben, C. M., Ferreira, C. A. Q., Alves-Neto, W. C., & Graeff, F. G. (2008). Serotonergic

modulation of face-emotion recognition. Brazilian Journal of Medical and Biological

Research, 41, 263-269. https://doi.org/10.1590/S0100-879X2008000400002

Demenescu, L. R., Mathiak, K. A., & Mathiak, K. (2014). Age-and gender-related variations

of emotion recognition in pseudowords and faces. Experimental Aging Research,

40(2), 187-207. https://doi.org/10.1080/0361073X.2014.882210

Eberhart, N. K., Auerbach, R. P., Bigda-Peyton, J., & Abela, J. R. (2011). Maladaptive

schemas and depression: Tests of stress generation and diathesis-stress models.

Journal of Social and Clinical Psychology, 30(1), 75-104. https://doi.org/10.1521/jscp.

2011.30.1.75

Ekman, P. (1965). Communication through nonverbal behavior: A source of information

about an interpersonal relationship. In S. Tomkins, & C. Izard (Eds.), Affect,

cognition, and personality. Springer.

Ekman, P. (1992). Facial Expressions of Emotion: New Findings, New Questions.

Psychological Science, 3(1), 34–38. https://doi.org/10.1111/j.1467-9280.

1992.tb00253.x

Ekman, P., Friesen, W. V., O'Sullivan, M., Chan, A., Diacoyanni-Tarlatzis, I., Heider, K.,

Krause, R., LeCompte, W. A., Pitcairn, T., Ricci-Bitti, P. E., Scherer, K., Tomita, M.,

& Tzavaras, A. (1987). Universals and cultural differences in the judgments of facial

expressions of emotion. Journal of Personality and Social Psychology, 53(4),

712–717. https://doi.org/10.1037/0022-3514.53.4.712

Elfenbein, H. A., & Ambady, N. (2002). On the universality and cultural specificity of

emotion recognition: A meta-analysis. Psychological bulletin, 128(2), 203.

https://doi.org/10.1037/0033-2909.128.2.203

Elfenbein, H. A., & Ambady, N. (2003). Universals and Cultural Differences in Recognizing



62

Emotions. Current Directions in Psychological Science, 12(5), 159–164.

https://doi.org/10.1111/1467-8721.01252

Ellsworth, P. C., & Scherer, K. R. (2003). Appraisal processes in emotion. In R. J. Davidson,

K. R. Scherer, & H. H. Goldsmith (Eds.), Handbook of affective sciences (pp.

572–595). Oxford University Press.

Fink, G. (2010). Stress: Definition and history. Stress Science: Neuroendocrinology, 3(9),

3-14.

Frewen, P. A., Lanius, R. A., Dozois, D. J. A., Neufeld, R. W. J., Pain, C., Hopper, J. W.,

Densmore, M., & Stevens, T. K. (2008). Clinical and neural correlates of alexithymia

in posttraumatic stress disorder. Journal of Abnormal Psychology, 117(1), 171–181.

https://doi.org/10.1037/0021-843X.117.1.171

Frijda, N. H. (1986). The emotions. Cambridge University Press.

Gallagher, H. L., & Frith, C. D. (2004). Dissociable neural pathways for the perception and

recognition of expressive and instrumental gestures. Neuropsychologia, 42(13),

1725-1736. https://doi.org/10.1016/j.neuropsychologia.2004.05.006

George, M. S., Parekh, P. I., Rosinsky, N., Ketter, T. A., Kimbrell, T. A., Heilman, K. M.,

Herscovitch, P., & Post, R. M. (1996). Understanding emotional prosody activates

right hemisphere regions. Archives of Neurology, 53(7), 665-670.

http://doi.org/10.1001/archneur.1996.00550070103017

Goligorsky, M. S. (2001). The concept of cellular “fight-or-flight” reaction to stress.

American Journal of Physiology-Renal Physiology. https://doi.org/10.1152/ajprenal.

2001.280.4.F551

Hagan, C. A., Halberstadt, A. G., Cooke, A. N., & Garner, P. W. (2020). Teachers’ beliefs

about children’s anger and skill in recognizing children’s anger expressions. Frontiers

in Psychology, 11, 474. https://doi.org/10.3389/fpsyg.2020.00474



63

Hall, J. A. (1978). Gender effects in decoding nonverbal cues. Psychological Bulletin, 85(4),

845–857. https://doi.org/10.1037/0033-2909.85.4.845

Hänggi, Y. (2004). Stress and emotion recognition: An internet experiment using stress

induction. Swiss Journal of Psychology, 63(2), 113–125. https://doi.org/10.1024/

1421-0185.63.2.113

Herridge, M. L., Harrison, D. W., Mollet, G. A., & Shenal, B. V. (2004). Hostility and facial

affect recognition: Effects of a cold pressor stressor on accuracy and cardiovascular

reactivity. Brain and Cognition, 55(3), 564-571. https://doi.org/10.1016/j.bandc.

2004.04.004

Jastorff, J., Huang, Y. A., Giese, M. A., & Vandenbulcke, M. (2015). Common neural

correlates of emotion perception in humans. Human Brain Mapping, 36(10),

4184–4201. https://doi.org/10.1002/hbm.22910

Jones, B. E. (2003). Arousal systems. Front Biosci, 8(5), 438-51.

Jongen, S., Axmacher, N., Kremers, N. A., Hoffmann, H., Limbrecht-Ecklundt, K., Traue, H.

C., & Kessler, H. (2014). An investigation of facial emotion recognition impairments

in alexithymia and its neural correlates. Behavioural Brain Research, 271, 129-139.

https://doi.org/10.1016/j.bbr.2014.05.069

Kapoor, A., Burleson, W., & Picard, R. W. (2007). Automatic prediction of frustration.

International Journal of Human-Computer Studies, 65(8), 724-736. https://doi.org/

10.1016/j.ijhcs.2007.02.003

Kipp, M., & Martin, J. C. (2009). Gesture and emotion: Can basic gestural form

features discriminate emotions? 2009 3rd International Conference on Affective

Computing and Intelligent Interaction and Workshops, 1-8. http://doi.org/10.11

09/ACII.2009.5349544

Kudoh, T., & Matsumoto, D. (1985). Cross-cultural examination of the semantic dimensions



64

of body postures. Journal of Personality and Social Psychology, 48(6), 1440–1446.

https://doi.org/10.1037/0022-3514.48.6.1440

Laukka, P., Bänziger, T., Israelsson, A., Cortes, D. S., Tornberg, C., Scherer, K. R., &

Fischer, H. (2021). Investigating individual differences in emotion recognition ability

using the ERAM test. Acta Psychologica, 220, 103422. https://doi.org/10.1016/j.act

psy.2021.103422

Leahy, R. L. (2002). A model of emotional schemas. Cognitive and Behavioral Practice,

9(3), 177-190.

Leahy, R. L. (2012). Leahy Emotional Schema Scale II (LESS II). Unpublished manuscript.

Leung, D. Y., Lam, T. H., & Chan, S. S. (2010). Three versions of Perceived Stress Scale:

Validation in a sample of Chinese cardiac patients who smoke. BMC Public Health,

10(1), 1-7. https://doi.org/10.1186/1471-2458-10-513

Lesser, I. M. (1981). A review of the alexithymia concept. Psychosomatic Medicine, 43(6),

531–543. https://doi.org/10.1097/00006842-198112000-00009

Lim, N. (2016). Cultural differences in emotion: Differences in emotional arousal level

between the east and the west. Integrative Medicine Research, 5(2), 105-109.

https://doi.org/10.1016/j.imr.2016.03.004

Manstead, A. S., & Wagner, H. L. (1981). Arousal, cognition and emotion: An appraisal of

two-factor theory. Current Psychological Reviews, 1(1), 35-54. https://doi.org/10.10

07/BF02979253

Martin, J. B., & Pihl, R. O. (1985). The stress-alexithymia hypothesis: Theoretical and

empirical considerations. Psychotherapy and Psychosomatics, 43(4), 169-176.

https://doi.org/10.1159/000287876

Matsumoto, D., & Assar, M. (1992). The effects of language on judgments of universal facial

expressions of emotion. Journal of Nonverbal Behavior, 16(2), 85-99.



65

https://doi.org/10.1007/BF00990324

Matsumoto, D., & Ekman, P. (1989). American-Japanese cultural differences in intensity

ratings of facial expressions of emotion. Motivation and Emotion, 13(2), 143-157.

https://doi.org/10.1007/BF00992959

Mazloom, M., Yaghubi, H., & Mohammadkhani, S. (2016). Post-traumatic stress symptom,

metacognition, emotional schema and emotion regulation: A structural equation

model. Personality and Individual Differences, 88, 94-98. https://doi.org/10.1016/

j.paid.2015.08.053

Mill, A., Allik, J., Realo, A., & Valk, R. (2009). Age-related differences in emotion

recognition ability: A cross-sectional study. Emotion, 9(5), 619–630. https://doi.org/

10.1037/a0016562

Mitchell, R. L., Elliott, R., Barry, M., Cruttenden, A., & Woodruff, P. W. (2003). The neural

response to emotional prosody, as revealed by functional magnetic resonance

imaging. Neuropsychologia, 41(10), 1410-1421. https://doi.org/10.1016/S0028

-3932(03)00017-4

Montagne, B., Kessels, R. P. C., De Haan, E. H. F., & Perrett, D. I. (2007). The Emotion

Recognition Task: A paradigm to measure the perception of facial emotional

expressions at different intensities. Perceptual and Motor Skills, 104(2), 589–598.

https://doi.org/10.2466/pms.104.2.589-598

Morris, J. S., Scott, S. K., & Dolan, R. J. (1999). Saying it with feeling: Neural responses to

emotional vocalizations. Neuropsychologia, 37(10), 1155-1163. https://doi.org/10.101

6/S0028-3932(99)00015-9

Nolen-Hoeksema, S. (2000). The role of rumination in depressive disorders and mixed

anxiety/depressive symptoms. Journal of Abnormal Psychology, 109(3), 504–511.

https://doi.org/10.1037/0021-843X.109.3.504



66

Noroozi, F., Corneanu, C. A., Kamińska, D., Sapiński, T., Escalera, S., & Anbarjafari, G.

(2018). Survey on emotional body gesture recognition. IEEE transactions on affective

computing, 12(2), 505-523. http://doi.org/10.1109/TAFFC.2018.2874986

Nowicki, S., & Duke, M. P. (1994). Individual differences in the nonverbal communication

of affect: The diagnostic analysis of nonverbal accuracy scale. Journal of Nonverbal

behavior, 18(1), 9-35. https://doi.org/10.1007/BF02169077

Ola, L., & Gullon-Scott, F. (2020). Facial emotion recognition in autistic adult females

correlates with alexithymia, not autism. Autism, 24(8), 2021–2034.

https://doi.org/10.1177/1362361320932727

Papageorgiou, C., & Wells, A. (2001). Metacognitive beliefs about rumination in recurrent

major depression. Cognitive and Behavioral Practice, 8(2), 160-164.

https://doi.org/10.1016/S1077-7229(01)80021-3

Passarotti, A. M., Sweeney, J. A., & Pavuluri, M. N. (2009). Neural correlates of incidental

and directed facial emotion processing in adolescents and adults. Social Cognitive and

Affective Neuroscience, 4(4), 387-398. https://doi.org/10.1093/scan/nsp029

Paulmann, S., Furnes, D., Bøkenes, A. M., & Cozzolino, P. J. (2016). How psychological

stress affects emotional prosody. Plos One, 11(11). https://doi.org/10.1371/journal.

pone.0165022

Pell, M. D., Paulmann, S., Dara, C., Alasseri, A., & Kotz, S. A. (2009). Factors in the

recognition of vocally expressed emotions: A comparison of four languages. Journal

of Phonetics, 37(4), 417-435. https://doi.org/10.1016/j.wocn.2009.07.005

Phillips, M. L., Young, A. W., Scott, S. K., Calder, A. J., Andrew, C., Giampietro, V.,

Williams, S. C. R., Bullmore, E. T., Brammer, M., & Gray, J. A. (1998). Neural

responses to facial and vocal expressions of fear and disgust. Proceedings of the

Royal Society B: Biological Sciences, 265(1408). https://doi.org/10.1098/rspb.



67

1998.0506

Prochnow, D., Höing, B., Kleiser, R., Lindenberg, R., Wittsack, H. J., Schäfer, R., Franz, M.,

& Seitz, R. J. (2013). The neural correlates of affect reading: An fMRI study on faces

and gestures. Behavioural Brain Research, 237, 270-277. https://doi.org/10.1016/

j.bbr.2012.08.050

Rime, B., Mesquita, B., Boca, S., & Philippot, R. (1991). Beyond the emotional event: Six

studies on the social sharing of emotion. Cognition and Emotion, 5, 435-465.

https://doi.org/10.1080/02699939108411052

Rogers, P., Qualter, P., Phelps, G., & Gardner, K. (2006). Belief in the paranormal, coping

and emotional intelligence. Personality and individual differences, 41(6), 1089-1105.

https://doi.org/10.1016/j.paid.2006.04.014

Sánchez, F. M., Soria, B. O., & García, M. A. (2001). Subjective and autonomic stress

responses in alexithymia. Psicothema, 13(1), 57-62.

Scherer, K. R. (1984). On the nature and function of emotion: A component process

approach. Approaches to Emotion, 2293(317), 31.

Scherer, K. R. (1995). Expression of emotion in voice and music. Journal of Voice, 9(3),

235-248. https://doi.org/10.1016/S0892-1997(05)80231-0

Scherer, K. R., & Scherer, U. (2011). Assessing the ability to recognize facial and vocal

expressions of emotion: Construction and validation of the Emotion Recognition

Index. Journal of Nonverbal Behavior, 35(4), 305-326. https://doi.org/10.1007/s109

19-011-0115-4

Schlegel, K., Grandjean, D., & Scherer, K. R. (2014). Introducing the Geneva Emotion

Recognition Test: An example of Rasch-based test development. Psychological

Assessment, 26(2), 666. https://doi.org/10.1037/a0035246

Schlegel, K., & Scherer, K. R. (2016). Introducing a short version of the Geneva Emotion



68

Recognition Test (GERT-S): Psychometric properties and construct validation.

Behavior Research Methods, 48(4), 1383-1392. https://doi.org/10.3758/

s13428-015-0646-4

Segal, S. C., Reyes, B. N., Gobin, K. C., & Moulson, M. C. (2019). Children’s recognition of

emotion expressed by own-race versus other-race faces. Journal of Experimental

Child psychology, 182, 102-113. https://doi.org/10.1016/j.jecp.2019.01.009

Selye, H. (1956). What is stress? Metabolism, 5(5), 525-530.

Schachter, S., & Singer, J. (1962). Cognitive, social, and physiological determinants of

emotional state. Psychological Review, 69(5), 379–399. https://doi.org/10.1037/

h0046234

Sirota, N. A., Moskovchenko, D. V., Yaltonsky, V. M., & Yaltonskaya, A. V. (2018). The

role of emotional schemas in anxiety and depression among Russian medical students.

Psychology in Russia: State of the art, 11 (4), 130-143. https://doi.org/10.11621/

pir.2018.0409

Stekelenburg, J. J., & Gelder, B. D. (2004). The neural correlates of perceiving human

bodies: An ERP study on the body-inversion effect. Neuroreport, 15(5), 777-780.

https://journals.lww.com/neuroreport/Abstract/2004/04090/The_neural_correlates_of

_perceiving_human_bodies_.7.aspx

Suh, J. W., Lee, H. J., Yoo, N., Min, H., Seo, D. G., & Choi, K. H. (2019). A brief version of

the Leahy Emotional Schema Scale: A validation study. International Journal of

Cognitive Therapy, 12(1), 38-54. https://doi.org/10.1007/s41811-018-0039-4

Wang, Z., Chen, M., Goerlich, K. S., Aleman, A., Xu, P., & Luo, Y. (2021). Deficient

auditory emotion processing but intact emotional multisensory integration in

alexithymia. Psychophysiology, 58(6), e13806. https://doi.org/10.1111/psyp.13806

Wicker, B., Keysers, C., Plailly, J., Royet, J. P., Gallese, V., & Rizzolatti, G. (2003). Both of



69

us disgusted in my insula: The common neural basis of seeing and feeling disgust.

Neuron, 40(3), 655-664. https://doi.org/10.1016/S0896-6273(03)00679-2

Wildgruber, D., Pihan, H., Ackermann, H., Erb, M., & Grodd, W. (2002). Dynamic brain

activation during processing of emotional intonation: influence of acoustic

parameters, emotional valence, and sex. Neuroimage, 15(4), 856-869.

https://doi.org/10.1006/nimg.2001.0998

Wingenbach, T. S., Ashwin, C., & Brosnan, M. (2018). Sex differences in facial emotion

recognition across varying expression intensity levels from videos. PLOS ONE, 13(1),

e0190634. https://doi.org/10.1371/journal.pone.0190634

Wright, R., Riedel, R., Sechrest, L., Lane, R. D., & Smith, R. (2018). Sex differences in

emotion recognition ability: The mediating role of trait emotional awareness.

Motivation and Emotion, 42, 149-160. https://doi.org/10.1007/s11031-017-9648-0

Zuckerman, M. (1999). Diathesis-stress models. Vulnerability to Psychopathology: A

Biosocial Model, 3–23. https://doi.org/10.1037/10316-001



70

Appendices

Page

Appendix A Consent form for participants 72

Appendix B Demographic Survey 74

Appendix C Toronto Alexithymia Scale-20 75

Appendix D Perceived Stress Scale-14 78

Appendix E Leahy Emotional Schema Scale II 81

Appendix F Short Version of Geneva Emotion 85

Recognition Test (Examples of Instruction)

(English Version)

Appendix G Short Version of Geneva Emotion 87

Recognition Test (Examples of Instruction)

(Chinese Version)

Appendix H Short Version of Geneva Emotion 89

Recognition Test (Examples of Videos)



71

Appendix A

Consent form for participants



72



73

Appendix B

Demographic Survey



74

Appendix C

Toronto Alexithymia Scale-20



75



76



77

Appendix D

Perceived Stress Scale-14



78



79



80

Appendix E

Leahy Emotional Schema Scale II



81



82



83



84

Appendix F

Short Version of Geneva Emotion Recognition Test (Examples of Instruction)

(English Version)



85



86

Appendix G

Short Version of Geneva Emotion Recognition Test (Examples of Instruction)

(Chinese Version)



87



88

Appendix H

Short Version of Geneva Emotion Recognition Test (Examples of Videos)


