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Abstract 

Empathy research has developed rapidly over the last few decades, yet very little research has 

examined the relationship between the people within these social interactions and their 

characteristics. This study aims to explore how familiarity influences cognitive and affective 

empathy for both familiar and unfamiliar dyads, as well as considering how psychopathy 

factors, time, and gender may affect empathy. Seventy Eight participants (39 dyads, 20 

familiar and 19 unfamiliar) from the general population retrospectively reported their dyad 

partners’ and their own perceived emotional intensity during four prompted conversations 

and their psychopathic traits (Psychopathic Personality Inventory - Revised - 40). Emotional 

intensity ratings and electrodermal activity during the conversations were correlated to obtain 

cognitive, self-reported affective, and physiological affective empathy coefficients. Results 

showed a significant difference between familiar and unfamiliar dyads for self-reported 

affective empathy and cognitive empathy. Unfamiliar dyad’s ability to empathise improved 

over the duration of the experiment. Self-centred impulsivity was negatively related to all 

types of empathy. Lastly, the study found no significant difference between male and female 

participants for all types of empathy. These results indicate that previous experience and time 

spent with someone can affect an individuals’ ability to empathise. Additionally, the results 

highlight the potential role of self-centred impulsivity in inhibiting the ability to connect with 

others.  
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Introduction 

Empathy sits at the heart of our human ability to connect, create relationships, and 

develop trust. Communities are based on our ability to empathise with one another, to share, 

connect and relate. Despite plenty of empathy research over the last 50 years, there is still 

much to know about this multifaceted skill. While research has looked in-depth at empathy 

and its association with psychopathy, very little research has looked more broadly at the 

relationship between the people within  everyday interactions. These relationships between 

individuals are fundamental elements in any interaction, it dictates what is appropriate and 

provides social guidelines for how humans behave. It then begs the question, does the 

relationship/familiarity between the individuals within the context of empathy matter? Or are 

we equally as skilled at empathising with everyone irrespective of their relationship to us? 

Furthermore, is this true for individuals high in psychopathic personality traits? This study 

aims to explore how familiarity influences cognitive and affective empathy over time for 

unfamiliar dyads (a group of two people). 

Defining Empathy 

Empathy is a crucial skill that we use both consciously and unconsciously. Empathy 

enables us to communicate with one another, share emotions, and work collectively as a 

society. It is unsurprising then that the term empathy has existed in literature since the early 

1900’s (Cooke, 2016; Modic & Schoessler, 2010). Empathy originated from the German 

word "Einfühlung", meaning "feeling into". However, over the last century, this has 

developed from describing one’s inner feelings into a term that describes one’s ability to 

understand the feelings of another (Cooke, 2016; Modic & Schoessler, 2010). Historically 

there has been no universally acknowledged definition of empathy; rather, individuals have 

conceptualised it to best suit their specific context and adapted it accordingly (Elliott et al., 
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2011; Segal et al., 2017). Zaki (2017) highlights this best when he comments on the word 

‘empathy’ becoming an umbrella term that some academics use instinctively, without giving 

much thought to what they are defining. He instead recognises that empathy is not a single 

component, but describes multiple different yet related processes (Zaki, 2017). Thisambiguity 

has culminated in a field with significant variability of terms and measures, each having a 

somewhat different conceptualisation of what empathy is, and how best to measure it (Gerdes 

et al., 2010; Segal et al., 2017). 

The lack of a collectively agreed-upon term across the discipline has impacted the 

body of literature we have today. This is highlighted best in psychology research as different 

understandings of empathy have resulted in a variety of different measures (Lanzoni, 2018; 

Palmer, 2018). A meta-analysis by Elliot et al., (2011) emphasised this when they discussed 

four different methods of measuring empathy and how this methodological variability would 

influence the results of the study, dependent on the method used. Elliot et al., (2011) reflected 

on the multidimensional nature of empathy and suggested the complexity of such a construct 

had allowed for a myriad of measures to be developed. This has become a practical issue for 

empathy research, as studies can differ significantly depending on the definition of empathy 

(Gerdes et al., 2010; Segal et al., 2017). As a result, our existing knowledge of empathy is 

complex due to the multiple different disciplines, conceptualisations, and methodological 

approaches that have endeavoured to better understand empathy. 

Here we will use an everyday example of a situation in which empathy can be 

utilised. Imagine a friend has just failed a test despite studying hard. A normal response 

would be feeling sad and slightly disappointed; you can understand how the friend is feeling, 

so you offer words of encouragement and support to help them. This interaction between 

friends allows for deeper trust and fosters stronger relationships as you share emotions with 

one another. It is common everyday interactions like this that led to empathy research 
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growing exponentially in the late 70’s early 80’s. Around this time academics began to 

recognise the importance of empathic interactions, and how communities are built on 

individuals having strong relationships with one another. Since then empathy research has 

expanded steadily and empathy has been implicated in a variety of different scopes within 

psychology (Zaki, 2017). As empathy research has grown over the decades, more is 

understood about the different facets and types of empathy. Today research and academics 

alike tend to adopt a model of empathy with two distinct facets: cognitive empathy and 

affective empathy (Jackson & Decety, 2004). Cognitive empathy is the ability to understand 

someone else’s mental state, whereas affective empathy is the emotional response to the state 

of another (Kalisch, 1973; Yu & Chou, 2018). Jackson and Decety (2004) summarise this 

model well by describing it as a system that requires both an understanding of another 

persons’ circumstances and the ability to share in the persons’ emotional experience. 

Research recognises the importance of theory of mind as being crucial in the mechanisms of 

empathy (Singer & Tusche, 2014; Völlm et al., 2006). The ability to separate yourself from 

others is essential to effectively empathise with those around you.    

Theory of mind is the ability to infer others mental states, this includes an individuals 

emotions, thoughts, and desires (Gallese, 2003). Theory of mind is crucial for social 

cognition as it enables individuals to predict behaviour, cooperate and demonstrate 

interpersonal sensitivity. Theory of mind has long been associated with empathy due to the 

shared mechanisms in which they both seek to understand others (Bzdok et al., 2012). Studies 

have demonstrated the neurological similarities these psychological concepts share through 

similar activation patterns within the brain (Bzdok et al., 2012; Ruby & Decety, 2004; Völlm 

et al., 2006). Areas of activation occur in the medial prefrontal cortex, temporoparietal 

junction and in the temporal poles; these regions are associated with decision making, 

processing auditory information, comprehension, and memory encoding, all of which are 
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important processes involved in empathy and theory of mind (Frith & Frith, 1999; Ruby & 

Decety, 2004; Völlm et al., 2006). Research examining individuals with brain injuries and 

autism spectrum disorder have observed deficits not only in individuals theory of mind but 

often in their ability to empathise too (Eyuboglu et al., 2018; Holopainen et al., 2019; 

Kraemer et al., 2012; Yeh & Tsai, 2014). Research by Holopainen et al., (2019) suggested 

that for children with autism, theory of mind training would be a useful intervention to 

improve empathetic ability. Research consistently demonstrates the strong association 

between theory of mind and empathy and the commonalities they share, not just as 

psychological concepts but also within the neural structures with the brain.   

As just previously acknowledged, empathy enables us to understand others internal 

states, which is referred to as state empathy (Lazarus, 1991). State empathy is the process in 

which we understand others (Lazarus, 1991). This differs from trait empathy, which is 

considered a stable characteristic of an individuals’ personality and reflects their ability to 

empathise (Litvack-Miller et al., 1997). [It is important to clarify that what is being 

conceptualised as empathy in this thesis, is indeed state empathy]. In this study we are 

examining how state empathy may change in different contexts. It’s important to distinguish 

between the two as state empathy examines how we understand others which sits at the core 

of this study.  

Aspects of Empathy 

The literature produced by the psychology discipline supports the two-component 

model of empathy and finds it is empirically grounded. Studies have provided evidence that 

affective empathy and cognitive empathy are often found to be mutually exclusive. For 

example, a study by Maurage et al., (2011) examined alcohol and its effect on the brain; they 

found that adults, when intoxicated, showed significantly lower emotional empathy, yet their 
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cognitive empathy remained consistent. Additionally, research with patients diagnosed with 

bipolar disorder revealed evidence of decreased cognitive empathy and increased affective 

empathy amongst patients (Shamay-Tsoory et al., 2009). As demonstrated, cognitive and 

affective empathy are well established independent components that ultimately contribute to 

our ability to share and understand others’ internal states (Zaki & Ochsner, 2012). 

Cognitive Empathy 

Cognitive empathy is an individuals’ ability to understand another person’s mental 

state (Kalisch, 1973; Yu & Chou, 2018). It is sometimes referred to as perspective taking or 

considered part of a broader concept: theory of mind (Davis, 1994). If we refer to the 

example used earlier, cognitive empathy will enable the friend to understand the other 

person’s mental state, knowing the friend is sad, upset, and worried due to failing their test. 

Research examining brain activity indicate that regions such as the medial prefrontal cortex, 

temporo-parietal junction and the precuneus are active during cognitive empathy tasks 

(Marsh, 2018; Singer & Lamm, 2009; Walter, 2012; Zaki et al., 2012). Cognitive empathy is 

a conscious process that is effortful and useful in everyday situations, such as understanding 

diverse perspectives, negotiating, and motivating individuals. Cognitive empathy is often 

evaluated in empathy research through a measure of empathic accuracy (van Donkersgoed et 

al., 2019).  

Empathic accuracy is described as the extent to which a person can accurately 

describe someone’s mind or understand someone’s thoughts (Mast & Ickes, 2007). A 

comprehensive methodology was developed by Ickes and Tooke (1988a) to measure 

empathic accuracy, called the empathic accuracy paradigm. The empathic accuracy paradigm 

sets up an event with two people: the perceiver and the subject. The perceiver is asked to 

report the thoughts of the subject after an interaction with them. The subject will describe 



EMPATHY BETWEEN DYADS - INTRODUCTION 6 

their thoughts during the interaction. The two descriptions are then matched to see how 

similar they are; this is usually done by an objective third party (Ickes & Tooke, 1988b). This 

procedure has been adapted and used in numerous empathy studies since and appears to be 

one of the most used methodologies (Rum & Perry, 2020). While cognitive empathy explores 

ones ability to understand someone’s mental state, this only encompasses one part of 

empathy, affective empathy is another important element to understand.  

Affective Empathy 

Affective empathy is a persons’ emotional response to the state of another (Kalisch, 

1973; Yu & Chou, 2018). Affective empathy is the most common term for the phenomena, 

but it can also be referred to as empathic concern or experience sharing (Davis, 1994; Zaki & 

Ochsner, 2012). It is a crucial element when developing stable relationships and impacts on 

our ability to connect with people around us (Zaki & Ochsner, 2012). Affective empathy is 

the emotional reaction in response to another state (Kerr-Gaffney et al., 2019). In the example 

of two friends used earlier, an affective empathy response would be to feel sad yourself after 

finding out your friend has failed. Neuroscience research has linked specific regions of the 

brain with affective empathy through neuroimaging techniques. Affective empathy has been 

associated with the anterior cingulate cortex, medial prefrontal cortex, anterior insula, and the 

amygdala (Marsh, 2018; Singer & Lamm, 2009; Walter, 2012; Zaki et al., 2012). Research 

suggests that affective empathy emerges early in human development. A study involving 

week old infants found that babies cried more in response to other infants’ cries when 

compared to silence or when listening to their own cries (Sagi & Hoffman, 1976). Similar 

findings suggest that affective empathy is a fundamental and instinctive response to others 

(Jacobson, 2009).  
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Affective empathy is typically measured in a range of self-report questionnaires or 

through emotion matching tasks (Lovett & Sheffield, 2007). The items used to measure 

affective empathy usually aim to examine the individuals’ emotional congruence with 

another persons’ emotions (Mazza et al., 2014). Questionnaires such as the Balanced 

Emotional Empathy Scale (Mehrabian, 1996), Affective and Cognitive Measure of Empathy 

(Vachon & Lynam, 2016) and the Interpersonal Reactivity Index (Davis, 1983) are 

commonly used in empathy research (Mazza et al., 2014). The Balanced Emotional Empathy 

Scale (Mehrabian, 1996) is a unidimensional measure of affective empathy, however the 

Interpersonal Reactivity Index (Davis, 1983) examines both cognitive and affective empathy. 

The ACME (Vachon & Lynam, 2016) goes one step further and includes subscales within the 

measure of cognitive empathy, affective dissonance (contradictory emotional response) and 

affective resonance (empathetic concern). These self-report questionnaires are explicit 

measures of empathy designed for adult populations. 

Empathy research has historically relied on explicit empathy measures that involve 

self-reports or direct questioning of participants; some examples are mentioned in the 

paragraph above. Implicit empathy is a measure of empathy that has not been attempted 

before, as it is notoriously difficult to measure an implicit response. There is currently a 

heavy reliance on participant candour, as researchers must trust the responses that 

participants provide are indeed the truth. Yet it is common knowledge that self-report 

measures can be unreliable as participants can manipulate their responses (Althubaiti, 2016). 

The manipulation of responses can be influenced by a myriad of internal and external factors, 

such as social desirability, misinterpretation of the question, and honesty (Althubaiti, 2016). 

Implicit empathy could offer an interesting insight into how people respond physiologically 

to emotional content. An implicit empathy measure would be particularly valuable as it could 

potentially demonstrate differences between groups of people, such as individuals high or 
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low on psychopathic personality traits. This would provide a deeper understanding of the 

mechanisms of empathy. 

Psychopathic Personality Traits 

Psychopathy is a personality construct characterised by traits such as impulsivity, 

antisocial behaviour, egocentricity, shallow affect, and callousness (Cleckley, 1941). 

Psychopathic personality traits and psychopathy are terms typically used interchangeably. 

Psychopathy traditionally has been considered a personality disorder (Coid, 1992). 

Neuroscience research suggests that abnormalities in the prefrontal and limbic systems, such 

as the amygdala and the cingulate gyrus are associated with psychopathy (Craig et al., 2009; 

Ling & Raine, 2018; Wahlund & Kristiansson, 2009). A review conducted by Kiehl (2006) 

examined behavioural and cognitive changes associated with psychopathy, and further 

implicated the brain structures mentioned above, with the addition of the parahippocampal 

gyrus. Researchers estimate that individuals deemed psychopathic make up 1% of the general 

population (Bird & Viding, 2014). These estimates are higher in specific populations, such as 

chief executive officers and incarcerated individuals (Babiak et al., 2010). Recent literature is 

stepping back from this disorder-based conceptualisation and moving towards the term 

psychopathic personality traits instead, representing the collection of traits and not requiring a 

diagnostic threshold to be met (De Brito et al., 2021; Viding et al., 2014). For the purposes of 

this thesis psychopathic personality traits is the terminology that will be used, as it reflects the 

dimensional characteristics of said traits.   

Psychopathic personality traits are strongly associated with criminal behaviour (Lee & 

Kim, 2020). This is unsurprising as these individuals often break social and legal norms 

within society. This consequently results in individuals high on psychopathic traits being 

caught and convicted of criminal acts, with many spending time being incarcerated. Estimates 
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within prison populations suggest that anywhere from 10% to 30% of the population are 

considered high in psychopathic personality traits (Hobson & Shines, 1998; Kiehl & 

Hoffman, 2011; Vaughn & DeLisi, 2008). With such a high concentration of people with 

psychopathic personality traits committing crime, it is unsurprising that psychopathic 

personality trait research has centred around elements of antisocial behaviour and other 

factors that may affect an individuals’ propensity to commit crime. 

In relatively recent literature, academics have begun to conceptualise psychopathy as 

a two or three factor model, this is evident in some of the assessment tools. There is a variety 

of tools currently used to measure psychopathic personality traits; the most commonly used 

tools are the Psychopathic Personality Inventory - Revised (PPI-R) developed by Lilienfeld 

and Andrews (1996), the Psychopathic Checklist-Revised (PCL-R) created by Hare (1980), 

and the Triarchic Psychopathy Measure (TriPM) developed by Patrick (2010).  Although all 

these measures assess psychopathic personality traits and are widely used, they are aimed at 

different populations. The PCL-R is a 20-item tool used primarily with incarcerated and 

forensic populations. It has two factors within the tool: factor one is concerned with 

interpersonal and effective elements of psychopathic personality traits, while factor two 

focuses on lifestyle and antisocial aspects (Pérez et al., 2015).  

The PPI-R is a 154 item self-report tool used to examine psychopathic traits within a 

general population sample. Three factors sit within the measure: fearless dominance, self-

centred impulsivity, and coldheartedness (Benning et al., 2003; Lilienfeld & Widows, 2005).  

Fearless dominance is considered to encompass social dominance, a lack of fear, heightened 

risk-taking behaviour, and an immunity to stress (Benning et al., 2003; Blickle & Genau-

Hagebölling, 2022; Seibert et al., 2011). Self-centred impulsivity incorporates diminished 

sensitivity to others, impulsive and disruptive behaviour, and often a general disregard of 

taking responsibility for one's own behaviour (Blickle & Genau-Hagebölling, 2022; Edens & 
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McDermott, 2010; Lilienfeld & Widows, 2005). Coldheartedness includes the absence of 

guilt, concern, or empathy, often interpreted as being cruel or callous (Blickle & Genau-

Hagebölling, 2022; Gaughan et al., 2009; Seibert et al., 2011). 

 The third measure aforementioned is the Triarchic Psychopathy Measure. It 

conceptualises psychopathy as encompassing three distinct but interrelated factors; boldness, 

disinhibition, and meanness (Evans & Tully, 2015; Patrick, 2010; Patrick et al., 2009; Somma 

et al., 2018). The triarchic measure examines psychopathy through a self-report 

questionnaire, similar to other measures in the field. However, it differs from the PCL-R and 

PPI-R as the TriPM has been validated and found to be reliable in both forensic and general 

populations (Sellbom & Phillips, 2013; van Dongen et al., 2017). While this is a point of 

difference between the measures, the TriPM is often compared to other measures of 

psychopathy, in particular, the PPI-R, due to the three conceptually similar factors (Patrick & 

Drislane, 2015; Patrick et al., 2009). Boldness is often compared to fearless dominance, 

disinhibition to self-centred impulsivity, and meanness to coldheartedness. Additionally, 

research has shown the measures are not only conceptually equitable but statistically too. The 

PPI-R and TriPM share substantial common variance and demonstrate strong statistical 

convergence (Drislane et al., 2014; Patrick & Drislane, 2015; Sellbom & Phillips, 2013). 

Both the TriPM and PPI-R contain 3 factors within their respective conceptualisations of 

psychopathy, however, the PPI-R expands further by acknowledging eight subfactors; 

impulsive nonconformity, blame externalization, machiavellian egocentricity, carefree 

nonplanfulness, stress immunity, social potency, fearlessness and coldheartedness 

The PPI-R is constructed of eight subfactors; these subfactors load onto two central 

factors that have been identified as fearless dominance and self-centred impulsivity, 

sometimes referred to as the interpersonal and behavioural factors (Benning et al., 2003; 

Lilienfeld & Widows, 2005; Seibert et al., 2011). The third factor; coldheartedness, 
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encompasses the eighth subfactor that does not load onto either of these original factors 

(Seibert et al., 2011). Coldheartedness is occasionally referred to as the affective factor. 

Many studies and theories have traditionally excluded coldheartedness from models, as it 

overlaps slightly with fearless dominance and self-centred impulsivity (Gaughan et al., 2009). 

However, it also encompasses conceptually unique variation that is integral to psychopathic 

personality traits as a whole (Berg et al., 2015; Gaughan et al., 2009).  

Collectively fearless dominance, self-centred impulsivity, and coldheartedness 

represent psychopathic personality traits. However, emerging research has shown these 

factors are likely to have distinct associations with external constructs and correlates as they 

represent specific aspects of psychopathy (Edens & McDermott, 2010; Testori et al., 2019; 

Warren & Clarbour, 2009). Research by Edens and McDermott (2010) examined fearless 

dominance and self-centred impulsivity independently with theoretically relevant correlations 

in a forensic inpatient sample. They found that self-centred impulsivity was positively 

associated with drug abuse, violence risk, antisocial behaviour, anger, and hostility (Edens & 

McDermott, 2010). Additionally, fearless dominance was negatively associated with 

anxiousness, depression, and anger, although positively associated with alcohol abuse. Edens 

and McDermott (2010) ultimately described fearless dominance and self-centred impulsivity 

as opposing characteristics grouped under a singular construct of psychopathy.  

As demonstrated by the growing pool of literature, the way we understand and 

conceptualise psychopathy as a unitary construct is evolving, and so too are the studies we 

see as a result. More recently we are seeing that studies no longer look exclusively at 

psychopathic trait total scores, but also examine the individual factors of psychopathic 

personality traits. This allows for a more in-depth investigation of these distinct elements of 

psychopathy, exploring how they affect or are associated with different correlates, such as 

emotions and empathy research. Studies such as Eisenbarth et al., (2018) find that the 
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different factors of psychopathy can have contradictory relationships to related concepts. 

These findings and similar results, such as Warren and Clarbour (2009), demonstrate the need 

for further research exploring the specific factors of psychopathic personality traits. 

Ultimately more knowledge about these specific factors will contribute to the 

conceptualisation of psychopathic personality traits as a whole (Sellbom & Drislane, 2021). 

Psychopathic Personality Traits and Empathy 

Reduced empathetic ability is repeatedly included in the description of psychopathic 

personality traits. Additionally, reduced empathy is often a criteria of tools that intend to 

measure psychopathic personality traits (Brook & Kosson, 2013; Lishner et al., 2012; Vitacco 

et al., 2019). The large majority of studies that focus on the relationship between empathy 

and psychopathic personality traits separate empathy into cognitive and affective 

components. Researchers have discovered that individuals high in psychopathic personality 

traits typically perform equally well on cognitive empathy tasks compared to those low on 

psychopathic personality traits (Sest & March, 2017). However, the literature surrounding 

affective empathy is mixed (Brook & Kosson, 2013). 

Despite the diverse literature within affective empathy research, multiple studies 

report that individuals who score high in psychopathic personality traits show a reduced 

ability to effectively empathise, meaning they do not experience the target persons’ emotion 

within themselves (Vitacco et al., 2019). Research conducted by Lishner et al., (2012) found 

in both community and forensic samples that there was no negative association between 

psychopathic personality traits and affective empathy. Conversely, Sest and March (2017) 

examined cyber trolling and found that individuals who scored highly in psychopathic trait 

measures did worse in affective empathy measures. Within the study these individuals were 

some of the most persistent cyber-trolls (Sest & March, 2017). The authors suggested that 
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individuals high in psychopathic traits could recognise negative emotions in victims, yet they 

were able to separate themselves from feeling these emotions, demonstrating a deficit in 

affective empathy. This deficit may enable them to distance themselves from the negative 

emotions their victims may be experiencing. However, despite the inconsistent findings and 

literature, the evidence tends to support an affective empathy impairment being present in 

individuals high in psychopathic personality traits. To better understand this association 

between affective empathy and psychopathic personality traits, some studies have turned to 

examine factor differences within psychopathy. 

The body of literature investigating the unique associations fearless dominance, self-

centred impulsivity, and coldheartedness have with related concepts such as empathy is  

relatively small. A meta-analysis explored fearless dominance and self-centred impulsivity 

relations to other psychological measures and found that empathy was negatively correlated 

to both factors, though effect sizes were considered small (Miller & Lynam, 2012). Research 

examining individual factors thus far have discovered that individuals high in fearless 

dominance have a reduced fear startle response and a reduction in physiological responding 

to unpleasant emotional stimuli (Benning et al., 2005). The research did not find a general 

reduction in physiological responding, so this effect is specific to adverse emotional states. 

For individuals high in fearless dominance, this difference in responding could potentially 

create a difference in their ability to empathise. If they are physiologically responding less to 

emotionally unpleasant stimuli, this difference could affect their ability to perceive, 

understand, and share in the other persons’ experience. Benning et al., (2005) also discovered 

that individuals high in self-centred impulsivity had lower overall skin conductance. This 

observed reduction in skin conductance during the study could reflect a decrease in arousal, 

expressing disinterest in what is happening around them. The lack of arousal demonstrated 

through low levels of physiological responding supports a level of disinterest in others during 
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emotional events. This implied disinterest is an important element that would affect an 

individuals’ ability to empathise effectively, particularly for affective empathy. 

Another element of self-centred impulsivity to consider that may influence empathy is 

the social aspect of interactions. Self-centred impulsivity is considered the socially deviant 

factor of psychopathic personality traits; this nonconformity may extend into basic 

behaviours demonstrated during interactions (Boll & Gamer, 2016). Subtle normative 

behaviours such as holding eye contact, asking questions, and providing congruent responses 

during a conversation may not be a priority for someone at ease with breaking social norms 

(Argyle & Dean, 1965). This deviation from traditional rules of social interactions may 

consequently cause confusion and negative feelings for the other person in the interaction, as 

they struggle to understand why their interaction partner is not responding in a normative 

manner. These elements of self-centred impulsivity highlight the deviant element of 

psychopathic personality traits and its effect on normal everyday interactions. 

Finally, coldheartedness is characterised by a lack of empathy, callousness and 

guiltlessness, representing a general disregard for others, paired with an empathy deficit 

(Seibert et al., 2011). Consequently, it is reasonable to infer individuals high in 

coldheartedness will struggle to empathise accurately with others.  The different factors of 

psychopathy demonstrate varying ways in which they affect an individual’s ability to 

empathise with others. It is interesting to consider how psychopathy factors also affect a 

person’s physiological responding at a biological level.  

A compelling element of neuroscience research is the associated brain regions where 

empathy and psychopathy overlap. As aforementioned, both empathy and psychopathy are 

associated with brain activity in the orbital frontal cortex, insula, amygdala and cingulate 

(Craig et al., 2009; Kiehl, 2006; Singer & Tusche, 2014; Zaki et al., 2012). The overlap in 

these shared spaces might illude to a physical cause occurring within brain functioning that 
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could explain why studies tend to see a reduction in affective empathy when an individual 

has higher psychopathic personality traits (Hirschtritt et al., 2018; Ling & Raine, 2018; Van 

Dongen, 2020). Brain imaging technology is still relatively new, so it is premature to make 

concreate statements about the mechanisms of these brain structures, but it is an exciting area 

for future research (Salmon et al., 2015; Schmitz et al., 2005). Studies in this area have been 

increasing due to recent technology advancement, which has allowed psychological 

phenomena to be observed and measured within physiological responding.   

Physiological Responding  

Emotional stimuli and psychopathic personality traits have been examined in depth 

over the last few decades, particularly within neuropsychology research, as the use of 

machinery such as fMRI and neurofeedback has become accessible. fMRI is functional 

magnetic resonance imaging, using changes in blood flow to measure brain activity (Glover, 

2011). Neurofeedback measures the brainwaves of an individual and allows in the moment 

feedback (Hampson et al., 2020). Studies such as Decety et al., (2013) used fMRI and 

observed activation deficits in multiple brain areas for people high in psychopathic 

personality traits regardless of the stimulus type, highlighting a selective impairment in 

processing facial cues of distress. Another study by Seara-Cardoso et al., (2015) used fMRI; 

their findings supported factor differences within psychopathic personality traits effecting 

neurological activity differently. The study found that individuals with higher affective-

interpersonal (emotional) psychopathic traits were associated with decreased neural 

responding to people in pain, though individuals high in lifestyle-antisocial (behavioural) 

psychopathic traits had the opposite experience, experiencing increased neural responding 

(Seara-Cardoso et al., 2015). These studies provide an insight into the physiological 

responding of people high in psychopathic personality traits but only in contexts of 
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responding to stimuli; this however is not representative of physiological responding in real 

world interactions. The logical next step for research in this area would be to examine 

physiological responses and psychopathic personality factors in a genuine interaction, with 

real people in various relationships and with authentic emotions. 

Relationships/Familiarity 

Our familiarity and closeness with any person is effectively based on our previous 

interactions and knowledge of them; familiarity being the perception of how well you believe 

you know someone (Segal et al., 2003). Closeness in this context is the subjective 

conceptualisation and perceptions of the quality of a relationship between people (Segal et 

al., 2003). Shared experiences, memories, values, and interests all accumulate to build a 

conceptual understanding of a person and their environment. These events help grow a 

relationship with someone and build expectations for future interactions (Hudson et al., 

1992). The nature of the relationship and the degree of familiarity we have with someone 

dictates our interactions and guides what is appropriate with each person. For example, it 

would be perfectly appropriate to discuss your past regrets and future goals with a partner or 

close friend. However, this type of intimate emotional information would be inappropriate 

with a stranger. Therefore, the familiarity and closeness we have with someone tends to lead 

to more opportunities to know them better and understand them as a person. It is logical to 

assume, then, that this knowledge we hold of people informs how we empathise with them, as 

we have this information to draw on and to guide us to better understand their thoughts and 

feelings. 

Similarly, being familiar with how someone traditionally shares emotional 

information, communicates, and behaves will make you more attentive to what they are 

expressing and their thoughts and feelings. Preston and de Waal (2002, p. 17) summarise this 
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well in their article by commenting ‘The more similar or familiar the subject and object, the 

more their representations will be similar, which in turn produces more state-matching, 

better accuracy’. Thus, being familiar or close with people you intend to empathise with 

appears to be of benefit, as you have this wealth of knowledge to draw on. 

If you expand upon the example used earlier, a girl failing a test, and now view it 

from two different perspectives, you can see how empathy would change based on your 

familiarity. As a friend, you would draw on background knowledge and perhaps remember 

that this test is crucial for her to graduate from college. The weight of failing this test would 

be even more significant, as you would understand the wider implications it would have on 

her life. Accordingly, your emotional reaction and cognitive understanding would differ from 

a stranger being told she failed. Consequently, a friend’s empathy is likely to be more 

accurate than a strangers because of the insight you have into their life.  

Empathising with a stranger would be a completely different experience as you would 

be severely limited in what information you have access to. Instead, one would rely on the 

contextual evidence present during the interaction to base the empathy on. More emphasis 

would be placed on the information occurring at the time, such as body language, verbal 

exchange, tone, facial expressions, and hand gestures. These examples highlight how 

interactions and subsequent behaviour largely depend on whom you are interacting with, 

what is appropriate, and the degree of familiarity. 

Non-verbal Communication 

To empathise and understand how a person is feeling, an individual uses multiple 

different communication elements to inform their knowledge; accordingly non-verbal 

information plays a large part. Reading emotions, understanding body language, 

differentiating facial expressions, and communicating non-verbally are all crucial for human 
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interactions. This area of non-verbal communication is referred to as kinesics (Birdwhistell, 

2011). We rely on the skills of deciphering physical communication to make inferences about 

the social interactions we have. Often, we depend on kinesics for confidence in what is being 

verbally communicated, looking for congruence between the verbal and physical information; 

this can be as simple as smiling and laughing when telling a funny story. Matsumoto et al., 

(2012) stated that 65% to 95% of all messages are conveyed non-verbally. This is a large 

percentage, particularly when considering most people listen to the verbal content of the 

speaker and rarely deliberately attend to other non-verbal aspects such as facial features, 

expressions, and body language. These non-verbal actions and behaviours ultimately inform 

our understanding of the people we interact with and their state, more than what can be 

verbally communicated alone. For all types of relationships whether familiar or strangers, 

non-verbal and verbal communication is essential for empathy as we draw on all our skills to 

relate to one another. 

Just as kinesics is implicated in empathy and how we collect information about a 

person, it is also linked to how individuals interpret relationships. For example, a study by 

Grahe and Bernieri (1999) found that participants were best at accurately perceiving 

familiarity between a dyad through visual (non-verbal) information, more so than visual and 

auditory information together. Similarly, Latif et al., (2014) found that observers of a 

conversation privy to just kinesics alone could accurately identify which pairs of people were 

friends or strangers based on their non-verbal communication. Additionally, the study found 

that dyads that were familiar to one another tended to mirror physical movement more so 

than strangers did (Latif et al., 2014). Latif et al., (2014) commented that these findings were 

consistent with similar results in Grahe and Bernieri (1999), suggesting that familiarity and 

good rapport resulted in behavioural coordination. Research shows us repeatedly that both 

verbal and non-verbal changes occur in behaviour based on familiarity, demonstrating an 
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observed difference between people who are familiar and unfamiliar to one another. 

However, little research has examined to see if these differences in communication alter other 

elements of interactions such as the ability to empathise (Mather & Yngvesson, 1980).  Our 

study attempts to examine this, and to explore whether we are better at accurately 

empathising with individuals we are familiar with in comparison to strangers/unfamiliar 

people. 

Gender  

Gender is a variable that has been consistently implicated in empathy research. 

Numerous empathy studies report significant differences between male and female 

participants, however it was found the majority of studies relied on self-report measures 

within their methodology (Baum et al., 2014; Benenson et al., 2021; Kessler & McLeod, 

1984). Interestingly it was reported that empathy studies that relied on physiological 

measures or third-party observations tend to find no significant gender differences (Eisenberg 

& Lennon, 1983; Hofmann et al., 2012). To add to this, recent research carried out by Löffler 

and Greitemeyer (2021) investigated the mechanisms behind these findings and discovered 

that contextual and cultural factors are more likely to be influencing empathy behaviours, 

more so than actual ability. Their study provided evidence to suggest that when activities 

were associated with the term ‘empathy’, the mere association with what is considered a 

typically feminine trait induced gender differences between participants in both self-reported 

measures and objective performance (Löffler & Greitemeyer, 2021).  These findings suggest 

that gender roles and the stereotypical feminine and masculine identities hold significant 

influence over behaviour and cognition. This then begs the question of whether we are seeing 

actual gender differences in empathy studies because there is indeed a difference between 
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female and male participants, or whether we are observing a societal representation of what is 

stereotypically expected when discussing empathy.  

Current Study 

Our study aims to examine if familiarity influences the relationship between 

psychopathy and affective empathy within a dyad interaction. Additionally, we will explore if 

there is an improvement in empathetic ability between unfamiliar dyads over time compared 

to dyads who are familiar with one another. Psychopathic personality traits was measured 

using the abbreviated version of the PPI-R (Eisenbarth et al., 2015), and factors such as 

fearless dominance, self-centred impulsivity, and coldheartedness were examined separately. 

Self-reported affective empathy was measured through self-report data during a moderated 

version of the dyadic interaction paradigm (Ickes & Tooke, 1988a). An additional measure of 

affective empathy was assessed through the physiological data collected by vests monitoring 

biological activity. Finally, cognitive empathy was measured using empathic accuracy, the 

similarity between the reported mental states of the target and those reported by the perceiver.  

Hypotheses 

1. Unfamiliar dyads will be associated with lower cognitive and affective empathy in 

comparison to dyads who are familiar with one another. 

2. Higher scores for coldheartedness and self-centred impulsivity factors of psychopathy 

will be associated with decreased affective empathy, whereas cognitive empathy will 

remain stable. 

3. For unfamiliar dyads, there will be an improvement in empathy as time increases. 

4. Female participants will generally perform better than male participants in all types 

of empathy. 
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Method 

This study was nested within a larger project and so where appropriate there are 

relevant supplementary details, otherwise only the methods used in the current analysis are 

described. This study was pre-registered on open science framework (https://osf.io/3zqan/).   

Participants 

One hundred and six adult participants from the wider Wellington community took 

part in this study. A total of 53 dyads (i.e., a group of two people). Thirteen dyads were not 

included in our analysis because there was missing data (refer to page 35 for additional 

detail). Additionally, one dyad was excluded from the study due to a missing consent form. 

Approximately half of the dyads included in the analysis were unfamiliar to one another (n = 

19) and half (n = 20) were familiar, having had an existing relationship prior to the study, 

e.g., friends, siblings, romantic partners. The primary data collection approach was 

distributing study advertisement flyers throughout supermarkets, community centres, and 

cafes in the suburbs of Wellington (see Appendix A). Participants were also recruited through 

social media and the Victoria University Psychology participant email list. The 

inclusion/exclusion criteria included 18 years or older and not pregnant (as the study may be 

stressful for participants and the equipment used is not meant for pregnant women) at the 

time, to partake in the study.  
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Table 1 

Frequencies of Dyad Gender Identity Combinations 

Gender Familiar Dyads 

n (%) 

Unfamiliar Dyads 

n (%) 

Total 

n (%) 

Female – Female 9 (45.00) 9 (47.37) 18 (46.15) 

Male – Male 0 (0) 0 (0) 0 (0) 

Female – Male 10 (50.00) 9 (47.37) 19 (48.72) 

Non-binary – Female 1 (5.00) 0 (0) 1 (2.64) 

Non-binary – Male 0 (0) 1 (5.26) 1 (2.64) 

Total 20 (51.28) 19 (48.72) 39 (100) 

Note. Percentages are calculated for each column/group 

 

Participants filled in a short demographic questionnaire (Appendix B) at the 

beginning of the study during which they self-reported their gender identity. The majority of 

participants identified as female (71.79%), a quarter identified as male (25.64%) and a further 

two participants identified as other, which they defined as non-binary (2.56%), reflected in 

Table 2. The average age was 27.96 years old (SD = 10.05), with a 52-year age range from 18 

to 70 years old (Table 3). Half (50.00%) of the participants identified as New Zealand 

European (Table 4), and 61.54% of participants recorded their occupation as a student. 
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Table 2 

Participant Gender Identity, Education and Profession 

Variables Unfamiliar  

(n = 38) 

Familiar  

(n = 40) 

Total  

(n = 78) 

Gender Identity n % n % n % 

Male 

Female 

Non-binary 

10 

27 

1 

25.31 

71.05 

2.63 

10 

29 

1 

25.00 

72.50 

2.50 

20 

56 

2 

25.64 

71.79 

2.56 

Education Level n % n % n % 

Secondary education or high school 

Vocational qualification 

Bachelor’s degree 

Master’s degree 

Other 

13 

2 

14 

7 

2 

34.21 

5.26 

36.84 

18.42 

5.26 

13 

2 

13 

9 

3 

32.50 

5.00 

32.50 

22.50 

7.50 

26 

4 

27 

16 

5 

33.33 

5.13 

34.62 

20.51 

6.41 

Profession n % n % n % 

Manager 

Professional 

Technician & associate professional 

Student 

Other 

2 

3 

3 

26 

4 

5.26 

7.89 

7.89 

68.42 

10.53 

1 

8 

2 

22 

7 

2.50 

20.00 

5.00 

55.00 

17.50 

3 

11 

5 

48 

11 

3.85 

14.10 

6.41 

61.54 

14.10 

 

 

Table 3 

Participant Age and Psychopathic Personality Inventory - Revised - 40 Scores 

Variables Unfamiliar (n = 38) Familiar (n = 40) Total (n = 78) 
 

M SD M SD M SD 

Age 27.97 10.71 27.95 9.51 27.96 10.05 

PPI-R-40 Total 88.43 11.77 88.08 8.45 88.25 10.12 

Fearless Dominance Subscale 37.54 7.93 37.78 5.80 37.66 6.86 

Self-Centred Impulsivity Subscale 30.62 5.49 29.90 5.55 30.25 5.50 

Coldheartedness Subscale 9.46 2.46 8.63 2.05 9.03 2.28 

 



EMPATHY BETWEEN DYADS - METHOD 24 

Of the 20 dyads who were familiar with one another, 7 were romantic partners, 11 

were friends, 1 dyad were siblings, and 1 dyad were flatmates. The time they had known one 

another was varied also, ranging from 1 month to 19 years (M = 4.01 years, SD = 5.54 years). 

 

Table 4 

Participant Ethnic Identity  

Ethnicity Unfamiliar (n = 38) Familiar (n = 40) Total (n = 78) 

Primary Ethnic Identity n % n % n % 

Māori 

Pasifika 

New Zealand European 

European 

Latino/Hispanic 

Middle Eastern 

African 

South Asian 

East Asian 

Other 

0 

0 

27 

4 

1 

0 

1 

3 

1 

1 

0 

0 

71.05 

10.53 

2.63 

0 

2.63 

7.89 

2.63 

2.63 

3 

1 

12 

8 

3 

3 

0 

6 

2 

2 

7.50 

2.50 

30.00 

20.00 

7.50 

7.50 

0 

15.00 

5.00 

5.00 

3 

1 

39 

12 

4 

3 

1 

9 

3 

3 

3.85 

1.28 

50.00 

15.38 

5.13 

3.85 

1.28 

11.54 

3.85 

3.85 

Secondary Ethnic Identity n % n % n % 

Pasifika 

New Zealand European 

European 

Latino/Hispanic 

Other 

No secondary ethnic identity 

0 

0 

2 

1 

0 

35 

0 

0 

5.26 

2.63 

0 

92.11 

1 

2 

0 

0 

1 

36 

2.50 

5.00 

0 

0 

2.50 

90.00 

1 

2 

2 

1 

1 

71 

1.28 

2.56 

2.56 

1.28 

1.28 

91.03 

 

The Victoria University of Wellington Human Ethics Committee approved the study 

(Ethics application number: 0000027455) on the 22nd of March 2019. An amendment was 

approved on the 17th of September 2020 with additional safety precautions, so that the study 

could continue operating during Covid-19 national alert level 2. However due to the changes 

in the alert levels, data for the study was only collected during alert level 1.  
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Participant Sharing Task 

The sharing task was designed to encourage participants to share personal experiences 

and emotions. It consisted of four short conversation prompts based on a study that examined 

closeness between dyads (Aron et al., 1997). There was an initial neutral trial prompt to 

confirm participants knew the procedure and experimenters could ensure that all the 

technology was working. An example of a negative prompt is “Describe a recent failure”; 

alternatively, a positive prompt example is “Talk about a major positive life event”. The 

following four prompts were used the most, each prompt was used for 26 of the dyads. 

• Talk about a major positive life event (positive) 

• Talk about a major negative life event (negative). 

• Talk about a major regret (negative). 

• Talk about a moment you are very proud of (positive). 

There were slightly different prompts with the first 13 dyads. These were changed as they 

were not typically conducive to conversation for the whole six minutes. ‘Describe a time you 

were bullied (negative)’ and ‘Describe something kind that has been done for you’ (positive) 

were used with 13 dyads. Other prompts such as ‘Describe a close friend (positive)’ and 

‘Describe a recent failure (negative)’, were both used nine times. Two prompts ‘Describe the 

best experience of lockdown (positive)’ and ‘Describe the worst experience of lockdown 

(negative)’ were used with four dyads briefly. 

Participants would read the prompt, discuss it for approximately six minutes, then 

complete the corresponding paperwork. The paperwork consisted of mental state ratings and 

perceived support needed by the dyad partner during the conversations. Participants were 

signalled when the six minutes was finished and to begin completing the paperwork when the 

studio lighting went from red to blue. This procedure was the same for all four prompts. The 
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four prompts typically alternated in valence, between negative to positive (two of each). The 

different valences were used to provoke a variety of emotional responses within the study.  

The four conversations that occurred throughout the sharing task were recorded from a 

camera in the corner of the studio, observing the task from a wide-angle view. 

Measures 

Cognitive Empathy Measure 

Cognitive empathy was assessed through a measure of empathic accuracy (Brook & 

Kosson, 2013; Mast & Ickes, 2007). Participants were taken to a computer where they were 

each presented with the sharing task video recordings (see Sharing Task), one for every 

prompted conversation they had earlier. They were asked to independently watch the videos 

and while doing so, rated the intensity of their emotions at the time of the conversation (not 

their current emotions). They indicated emotional intensity continuously throughout the 

whole video by moving a circular icon on a sliding scale below the video as it played (see 

Figure 1). Participants were then shown the same videos a second time, but were now asked 

to rate the perceived intensity of their partner’s emotions. By correlating one participants’ 

rating of their own emotional intensity with their dyad partners perceived emotional intensity, 

we were able to produce a measure of empathic accuracy. The use of empathic accuracy is 

standard practice in empathy research, with the measure being deemed reliable and 

repeatedly validated in a variety of samples (Laurent & Hodges, 2008; Marangoni et al., 

1995). The resulting value produced for cognitive empathy was a correlation coefficient, 

values closer to 1 indicate strong correlations, higher cognitive empathy as the two ratings are 

similar to one another. Whereas values closer to 0 indicate weak correlation and represent 

variation between ratings, indicating lower cognitive empathy (Cohen, 1988). 
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Figure 1 

Computer Screen Replication During Ratings Task 

 

Self-Reported Affective Empathy Measure 

Within the study there are two measures of affective empathy: explicit and implicit. 

The first measure was explicit affective empathy and is referred to as self-reported affective 

empathy in this study.  

Similar to the cognitive empathy measure, participants were presented with the 

sharing task videos and asked to rate their own and their dyad partners emotional intensity at 

the time of the conversations (as demonstrated in Figure 1). For self-reported affective 

empathy both dyad participants self-reported intensity of their own feelings was correlated. 

The correlation coefficient produced represents the relationship between the two scores. 

Higher values closer to 1 represent dyads who scored similarly in the emotional intensity 

ratings, lower correlation coefficients represent dyads with lower self-reported affective 

empathy, an example is illustrated in Figure 2.  

Not Intense at All Very Intense 
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This method  collects both target and perceiver information from participants which 

allows for multiple different empathy measures to be derived from self-reported ratings (Zaki 

et al., 2008). This method has been used multiple times before in similar studies examining 

empathy, furthermore it has been adapted to examine other topics such as pain (Rutgen et al., 

2015; Zaki et al., 2008, 2009). While to the best of my knowledge no studies have explicitly 

explored the statistical reliability of the method it is encouraging that adjacent areas of 

research are also using the method.  

 

Figure 2 

Self-reported Affective Empathy Coefficient of High vs Low Dyad 

Note. The y-axis represents participant’s ratings of emotional intensity during a conversation 

in the sharing task. The x-axis represents time across the conversation, which is 

approximately 6 minutes, with data for 127.7 frames per second. 

 

Physiological Affective Empathy Measure 

The second measure of affective empathy was implicit empathy and is referred to in 

this study as physiological affective empathy. It is an experimental measure of empathy, 

devised during this study. Autonomic nervous system activity was used as an indicator for 

emotional arousal, which in turn was used as a proxy for implicit affective empathy.  
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Physiological responding was measured through sensors attached to a wearable 

physiological recording vest; participants wore these Equivital vests during the sharing task. 

The Equivital vests are produced by ADInstruments, the sensors within the vests record 

physiological activity occurring within the body and transmit that to the sensory electronic 

module. The sensors record the individuals’ electrocardiography, skin temperature and 

breathing. As pictured in Figure 3 the sensors sit along the bottom of the vest and touch the 

individuals’ skin around their lower chest. This sensory module relays the data to a nearby 

computer wirelessly via the Bluetooth Dongle or the data can be downloaded directly from 

the module itself. The design of the vest allows for natural movement to occur while being 

monitored effectively from a distance.  

An additional attachment from ADInstruments allows for galvanic skin response 

sensors to be connected to the Equivital vest. In this study, we included galvanic skin 

response equipment to measure the electrical conductance of the skin. This was done by 

placing two dermal temperature patches on a participant’s non-dominant palm and 

connecting these patches through a small wire to the sensory module. To hold the patches and 

wire in place, a small Velcro strap sat around the participant’s hand.  

 

Figure 3 

Image of ADInstruments Equipment used in Data Collection 

Note. Items pictured are Equivital Vest, Lead, Bluetooth Dongle, Sensory Electronic Module, 

Galvanic Skin Response Sensor, Dermal Temperature Patch (ADInstruments, 2020) 
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To produce the physiological affective empathy value the participants’ physiological 

data from the sharing task, specifically galvanic skin response, was correlated with their dyad 

partners’ self-reported ratings of emotional intensity during the sharing task. The resulting 

values are used as an implicit affective empathy measure. The correlation coefficient 

produced will represent the relationship between the emotional intensity ratings and the 

physiological data of their partner.  

Psychopathic Personality Trait Measure 

The Psychopathic Personality Inventory - Revised - 40 (PPI-R-40) is a 40-item tool 

that measures psychopathic personality traits (Eisenbarth et al., 2015). It is a shortened 

version of the widely used PPI-R developed initially by Lilienfeld & Widows (Eisenbarth et 

al., 2015; Lilienfeld & Widows, 2005). This abbreviated format has been supported in the 

literature as being statistically similar to the longer PPI-R (Ruchensky et al., 2017).  

Subsequently within the academic community it is considered a short form substitute for the 

PPI-R (Ruchensky et al., 2017). In addition, it has been validated across different cultures, 

countries, languages, and data collection methods, ultimately demonstrating its reliability 

with high (~.90) cronbach alpha values (Eisenbarth et al., 2015; Ruchensky et al., 2017).  

The PPI-R-40 presents a statement such as “I do not let everyday hassles get on my 

nerves”. The respondent then uses a four-point Likert scale (1 = false, 2 = mostly false, 3 = 

mostly true, 4 = true) to indicate how much that statement refers to them. After the reverse 

coding of 17 items, an overall score can be derived from the sum of all the items as well as 

the three factors that specifically examine fearless dominance, self-centred impulsivity, and 

coldheartedness. 
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Factors scores of fearless dominance, self-centred impulsivity and coldheartedness 

were derived from factor specific items within the PPI-R-40. Fearless dominance is 

characterised by a lack of concern, social dominance, and an immunity to stress (Gaughan et 

al., 2009). Fearless dominance had a total of 15 items within the PPI-R-40, 7 of which were 

reverse coded. This allows for a minimum score of 15 and a maximum score of 80 for the 

factor total of fearless dominance. Self-centred impulsivity is summarised by egocentricity, a 

disregard for others and of traditional values, reckless nonconformity and a tendency to 

blame externally (Benning et al., 2003). Within the PPI-R-40 there were 15 items that 

represented self-centred impulsivity, a third of which were reverse coded. The total factor 

scores for self-centred impulsivity range from 15 to 80. Coldheartedness is characterised as 

being callous and possessing a lack of guilt (Berg et al., 2015). Five items within the PPI-R-

40 represent coldheartedness, all of which were reverse-coded and totalled to create a score 

range between 5 (minimum) and 20 (maximum). Five items within the PPI-R-40 do not come 

under any of the three factors.  

Procedure 

Data Collection 

Data was gathered by trained staff and a technical expert. Participants arrived at the 

Miramar Creative Centre, either as a familiar or unfamiliar dyad. For the unfamiliar dyads, 

two individuals had been allocated to the same time slot to participate. To ensure they were 

indeed strangers when participants were introduced, they were both asked if they knew one 

another. Participants in the familiar dyads brought along someone they knew with whom they 

participated. Once participants arrived, they read through information about the study and 

then provided informed consent (see Appendix C). Next, they filled in a short demographic 

questionnaire (Appendix B) and were shown through to the studio where the study was taking 



EMPATHY BETWEEN DYADS - METHOD 32 

place (see Appendix D). Experimenters then demonstrated to the participants how to wear the 

Equivital vest properly. Participants were also given a motion capture suit to wear over the 

top, this was a part of the larger project (see Appendix E). They were then escorted to the 

bathrooms where they put on both the vest and the suit. After participants were fitted out, 

they were asked to sit in silence and rest for approximately six minutes as a baseline 

measurement for the physiological measures was recorded. It took approximately an hour 

from the participants arrival until completing the baseline physiological recording, as much 

of the technology required timely set-up. 

Participants were then asked to share personal stories between themselves for the next 

section of the study. Each time they were given a positive or negative prompt to begin the 

conversation. They were instructed to interact normally during this exercise, letting the 

conversation develop naturally. Once the participants had discussed a prompt for 

approximately six minutes, they were prompted to complete the corresponding paperwork. 

The paperwork was a short questionnaire about their emotions and need for support during 

the conversation.  While participants were completing the task, the sensors in the Equivital 

vests were monitoring their physiological responses. After they completed the paperwork the 

conversation process was repeated another three times. By the end of the study participants 

had been prompted for four conversations and filled out four sets of paperwork.  

Once the participants had finished their final paperwork, researchers assisted with 

removing the monitoring equipment (Equivital vests and motion capture suits). Participants 

were then able to change back into their regular clothing. Participants had a short ten-minute 

break and were provided with a muesli bar to eat before the next part of the experiment 

began. 

Participants were then taken to an office space in the same building to complete tasks 

on a computer. They were sat at adjoining desks to one another but could not see each other 
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as a wall divider was in place. Participants were asked to watch the videos of their sharing 

exercise from earlier. While they were watching the four conversations, they were asked to 

rate their own emotion intensity on a scale presented on the computer screen below the video. 

Once this was done, they repeated this process again but now rating their dyad partners 

perceived emotional intensity at the time of the conversation. This took approximately 50 

minutes as each conversation was six minutes and the videos were watched twice. 

After this was finished, the participants completed two personality measures. The first 

scale was the Psychopathic Personality Inventory - Revised - 40 (Eisenbarth et al., 2015),  

and the second was the Interpersonal Reactivity Index (Davis, 1983), a multidimensional tool 

used to assess trait empathy (this was a part of the larger project and not used for the current 

study). These scales took approximately 10-15 minutes to complete. After this, participants 

were debriefed about the study by an experimenter and provided with a debriefing sheet (see 

Appendix F). They were then asked if they had any further questions, and each participant 

was provided with two $24 grocery vouchers and were thanked for participating in the study. 

 

Figure 4 

Timeline of Data Collection for a Dyad 

 

Changes to Procedure 

The study endeavoured to be consistent from the start; however, due to running an 

experiment this long and complex, elements were changed along the way. Additionally, the 

Time (minutes) 
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Coronavirus global pandemic significantly interrupted and lengthened data collection past 

what was expected, which resulted in additional changes. 

Experimenters changed during data collection. This was unavoidable as coronavirus 

and scheduling issues with the specialised equipment meant data collection was drawn out. 

While experimenters did change between four individuals, a detailed instruction book 

outlined the experiment in a step-by-step manner to keep data collection procedures 

consistent. The specialised equipment technician remained the same throughout all dyads and 

was able to intervene or correct if any adjustments to the experiment were made. As referred 

to earlier, prompts were changed in the first half of the study. The initial four original 

prompts were as follows: 

• Describe a close friend (positive). 

• Describe a recent failure (negative). 

• Describe a time you were bullied (negative). 

• Describe something kind that has been done for you (positive). 

As the experiment ran, experimenters observed that participants were often not filling the 

whole six minutes with conversation. Instead, they would stand in silence for the remainder 

of the time. Additionally, some of the conversations they were having were surface level and 

non-emotive. The prompts were intended to initiate emotive conversations. Consequently, the 

prompts were changed. Two prompts were used briefly with four dyads but were not used 

again as participants did not tend to discuss them for very long, they were ‘Describe the best 

experience of lockdown (positive)’ and ‘Describe the worst experience of lockdown 

(negative)’. The four prompts trialled after these worked well for their intended purpose: 

• Talk about a major positive life event (positive). 

• Talk about a major negative life event (negative). 

• Talk about a major regret (negative). 
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• Talk about a moment you are very proud of (positive). 

Missing Data 

The complex nature of the study and the technical equipment involved lead to there 

being missing data. To ensure correlations and planned analysis were not impacted by 

missing data, dyads were excluded if a significant amount of data was missing. If any 

demographic information, PPI-R-40 scores, or emotional intensity rating data were missing 

for either participant in a dyad; then the dyad was excluded from the study. The equipment 

used to record the physiological data was complex and sensitive to all the other equipment 

and devices working within the studio at the time, subsequently there were technical issues 

with the transmitting device during the experiments. As a result of this, there was 

occasionally missing physiological data at the end of conversations. As a way to combat this 

some dyads had slightly shorter conversations when necessary. However, if the conversation 

had to be shortened by more than 25% because of missing data, then the dyad was excluded 

from the study. The study had 53 dyads during data collection, which decreased to 39 dyads 

in the analysis, most of which were a result of incomplete or missing data. Listwise deletion 

was used in this study as it was assumed the data was missing completely at random as it was 

technology that was causing issues, not at all related to participants or any other variable in 

the study.  

Data Pre-processing  

The current study utilised four different types of data, emotional intensity ratings, 

personality inventories, demographics, and physiological responding data. Demographic 

information required data entry. The PPI-R-40 required initial data entry, reverse coding for 

specific items and factor totals to be calculated.  The emotional intensity ratings and 

physiological data required pre-processing before being ready for analysis. 
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The emotional intensity rating data processing involved ensuring that data was 

distinguishable between ratings of the self and ratings of the other (dyad partner), as well as 

between the four different conversations participants had. The physiological data (heart rate, 

electrocardiogram, and galvanic skin response) was visually inspected on LabChart 

(ADInstruments, 2021) for any artifacts in the data. Galvanic skin response remained a 

relatively stable measure throughout the data collection with no major artifacts.   

Empathy Coefficient Scores 

The emotional intensity ratings data and physiological data were correlated for the 

studies’ measures of empathy. For this to occur, both data types had to be the same sampling 

frequency. A summer scholarship student with expertise in this domain was able to up-

sample the emotional intensity ratings data, so the frequency of observations was the same 

length as the physiological data collected. This allowed the emotional intensity ratings data 

and the physiological data to be aligned time-wise.  

After the emotional intensity ratings and physiological data had been prepared, 

empathy coefficients for each participant in a dyad could be calculated. For cognitive 

empathy participant A’s ratings of emotional intensity of self were correlated with 

participants B ratings of emotional intensity of other (dyad partner). For self-reported 

affective empathy participants A’s and B’s emotional intensity ratings of self were correlated 

(dyad partner). Finally, for physiological affective empathy participant A’s emotional 

intensity rating of self was correlated with participant B’s galvanic skin response (dyad 

partner). This process was repeated for each of the four conversations for all 78 participants, 

so every participant had their own cognitive, self-reported affective, and physiological 

affective empathy coefficient. The 12 empathy coefficients produced for each participant 
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were then collated with the demographic and personality inventory data into a spreadsheet 

awaiting data analysis.  

 

Figure 5 

Visual Representation of Empathy Correlation Coefficients Development 

Note. Each arrow connects the two pieces of data correlated to create a type of empathy 

measure.  

 

Statistical Analysis  

To test the hypotheses in this study, two types of analyses are reported; multiple linear 

regression and independent t-tests were computed using the statistical software RStudio 

(version 1.3), based on the packages lmerTest (version 3.1-3) and lme4 (version 1.1-27.1) 

(RStudio, 2021). A full list of the packages applied for data preparation and analyses can be 

found in Appendix G. In this study, we examined dyads, and as such we used a nested model 

within the statistical analysis to account for participants being in dyads. First, to assess if 

unfamiliar dyads were associated with lower cognitive and affective empathy in comparison 
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to familiar dyads, a multiple regression analysis was conducted to examine if there was an 

interaction between empathy type and familiarity. Multiple linear regression were also used 

to assess if higher scores for coldheartedness and self-centred impulsivity factors of 

psychopathic personality traits were associated with decreased affective empathy and stable 

cognitive empathy. A multiple regression analysis was selected to examine if an 

improvement in empathy is seen as time increases for unfamiliar dyads. Lastly, multiple 

independent t-tests were conducted to examine whether there were gender differences 

between different types of empathy. A power analysis was not conducted as the study had 

started data collection when the hypotheses were formed, consequently it was not appropriate 

to do so. Additionally, being an exploratory study, the focus of the study was to begin 

examining these concepts and undertaking some initial exploration, with findings potentially 

opening up avenues for further research in the future.  
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Results 

Descriptive Analysis of Core Study Variables 

Zero-order Spearman correlations between the study variables are presented in Table 

5. The PPI-R-40 total score was significantly positively correlated with all three factors: 

fearless dominance, self-centred impulsivity and coldheartedness. The factors of the PPI-R-

40 were not significantly correlated with one another. Self-reported affective empathy was 

significantly negatively correlated with self-centred impulsivity, coldheartedness and PPI-R-

40 total score (see Table 5). Cognitive empathy was significantly correlated with self-centred 

impulsivity and self-reported affective empathy. Physiological affective empathy was 

significantly negatively correlated with self-reported affective empathy and self-centred 

impulsivity but no other study variables.  

Table 5  

 Zero-order Spearman Correlations of Study Variables 

Variable 1 2 3 4 5 6 

       

1. Fearless Dominance       

        

2. Self-centred Impulsivity -.09      

        

3. Coldheartedness .03 -.06     

        

4. PPI-R-40 Total Score .75** .51** .21**    

        

5. Self-reported Affective 

Empathy Coefficient 
-.01 -.17** -.12* -.14*   

        

6. Cognitive Empathy 

Coefficient 
.08 -.20* .01 -.03 .36**  

        

7. Physiological Affective 

Empathy Coefficient  
-.02 -.12* -.10 -.11 -.13* -.03 

       
 

Note. PPI-R-40 = Psychopathic Personality Inventory - Revised - 40; * Indicates p < .05; ** 

indicates p < .01,  
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Differences in Empathy Across Dyad and Empathy Types (Hypothesis 1)  

A multiple regression analysis was selected to examine if unfamiliar dyads are 

associated with lower cognitive and affective empathy in comparison to dyads who are 

familiar with one another. Empathy coefficient was the outcome variable, and the predictor 

variables were dyad relationship and type of empathy.  

 

Table 6 

Multiple Regression Analysis for Dyad Relationship and Empathy Types 

  Coefficient 

Predictors Estimates CI p 

(Intercept) 0.39 0.32 – 0.46 .001** 

Relationship [Unfam - Fam] -0.09 -0.19 – 0.01 .074 

Empathy [PhyAff - Cog] -0.51 -0.58 – -0.44 <.001*** 

Empathy [SRAff - Cog] -0.11 -0.18 – -0.04 .002** 

Relationship [Unfam - Fam] x 

Empathy [PhyAff - Cog] 

0.16 0.06 – 0.27 .002** 

Relationship [Unfam - Fam] x 

Empathy [SRAff - Cog] 

-0.05 -0.15 – 0.05 .360 

N Dyad 39 

Conditional R2 0.325 
 

Note. Unfam = Unfamiliar; Fam = Familiar; PhyAff = Physiological Affective; Cog = 

Cognitive; SRAff = Self-reported Affective; * Indicates p < .05; ** indicates p < .01, *** 

indicates p<.001 

 

The model included 39 dyads and explained 32.5% of the variance, Rcond
2 = 0.33 

Dyad relationship was not a significant predictor,  = -0.09, p = .074, 95% CI [-0.19, -0.01]. 

Physiological affective empathy was significantly lower than cognitive empathy,  = -0.51, p 
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< .001, 95% CI [-0.58, -0.44]. Self-reported affective empathy was also significantly lower 

than cognitive empathy, with a smaller estimate than physiological affective empathy,  = -

0.11, p = .002, 95% CI [-0.18, 0.04]. The interaction between dyad relationship and the 

difference between physiological affective empathy and cognitive empathy was significant,  

= 0.16, p = .002, 95% CI [0.06, 0.27], indicating that the dyads’ relationship had a different 

effect on physiological affective empathy in comparison to cognitive empathy. This is 

visualised in Figure 6, showing that familiar dyads empathised more than unfamiliar dyads in 

cognitive empathy, yet for physiological affective empathy the opposite is true. There was no 

significant interaction between dyad relationship and the difference between self-reported 

affective empathy and cognitive empathy,  = -0.05, p = .360, 95% CI [-0.15, 0.05].  

 

Figure 6 

Participants Empathy Coefficients by Type of Empathy and Relationship Type 

 

Note. The boxes within the graph indicate the middle 50% of the data. The horizontal line 

through the box depicts the median value in the data. The vertical lines extending from the 

box illustrates the range of data values outside of the central 50%. The dots indicate outliers 

in the data. 
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Post-hoc tests were completed to compare whether familiar and unfamiliar dyads’ 

empathy coefficients were statistically different from one another. Independent t-tests 

revealed there was a significant difference in the cognitive empathy scores for familiar (M = 

0.39, SD = 0.31) and unfamiliar (M = 0.30, SD = 0.33) participants; t(2.51)=298, p = .013, d 

= .29;  and in the self-reported affective empathy scores (familiar: M = 0.28, SD  = 0.34; 

unfamiliar: M = 0.14, SD = 0.38); t(3.34)=291, p <.000, d = .39 ;  but not in the physiological 

affective empathy scores (familiar: M = -0.12, SD = 0.34; unfamiliar: M = -0.05, SD = 0.30); 

t(-1.84)=274, p = .068 , d = .22.  

The overall hypothesis is partially supported as both cognitive and self-reported 

affective empathy coefficients were significantly higher for familiar dyads in comparison to 

unfamiliar dyads, as originally predicted. However, the hypothesis is not fully supported as 

the opposite was true for physiological affective empathy, as unfamiliar dyads empathised 

better than familiar dyads.   

Difference in Self-centred Impulsivity and Coldheartedness Across Empathy Types 

(Hypothesis 2) 

A multiple regression analysis was conducted to examine if higher scores of 

coldheartedness and self-centred impulsivity are associated with lower physiological and self-

reported affective empathy, yet, cognitive empathy would not be associated with either. The 

outcome variable in this regression was the empathy coefficient, and the predictor variables 

were empathy type, coldheartedness and self-centred impulsivity, and their interactions.  

Thirty nine dyads were included in the regression analysis, the variance explained 

within the model is 31.4%, Rcond
2 = 0.31 (see Table 7). Self-centred impulsivity was a 

significant predictor,  = -0.01, p = .030, 95% CI [-0.02, -0.00]. Physiological affective 
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empathy was significantly different to cognitive empathy with a lower estimate,  = -0.41, p 

= .038, 95% CI [-0.80, -0.02].  

Self-reported affective empathy was not significantly different from cognitive 

empathy,  = 0.06, p = .771, 95% CI [-0.32, 0.43]. Coldheartedness was not a significant 

predictor,  = 0.00, p = .597, 95% CI [-0.01, -0.02]. Additionally, there were no significant 

interaction effects between either coldheartedness and self-centred impulsivity and both types 

of affective empathy as seen in Table 7. Self-centred impulsivity and physiological affective 

empathy was not significant,   = 0.00, p = .436, 95% CI [-0.01, 0.01]. Self-centred 

impulsivity and self-reported affective empathy was not significant  = -0.00, p = .910, 95% 

CI [-0.01, 0.01]. Coldheartedness and physiological affective empathy was not significant,  

= -0.02, p = .154, 95% CI [-0.04, 0.01]. Coldheartedness and self-reported affective empathy 

was not significant,  = -0.02, p = .073, 95% CI [-0.04, 0.00]. 
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Table 7 

Multiple Regression Analysis for Self-centred Impulsivity, Coldheartedness and Empathy 

Types 

  Coefficient 

Predictors Estimates CI p 

(Intercept) 0.57 0.28 – 0.87 <.001*** 

Self-centred Impulsivity  -0.01 -0.02 – -0.00 .030* 

Empathy [PhyAff – Cog] -0.41 -0.80 – -0.02 .038* 

Empathy [SRAff – Cog] 0.06 -0.32 – 0.43 .771 

Coldheartedness 0.00 -0.01 – 0.02 .597 

Self-centred Impulsivity x 

Empathy [PhyAff – Cog] 

0.00 -0.01 – 0.01 .436 

Self-centred Impulsivity x 

Empathy [SRAff – Cog] 

-0.00 -0.01 – 0.01 .910 

Coldheartedness x  

Empathy [PhyAff – Cog] 

-0.02 -0.04 – 0.01 .154 

Coldheartedness x 

Empathy [SRAff – Cog] 

-0.02 -0.04 – 0.00 .073 

N Dyad  39 

Conditional R2  0.314 
 

Note. PhyAff = Physiological Affective; Cog = Cognitive; SRAff = Self-reported Affective; * 

Indicates p < .05; ** indicates p < .01, *** indicates p<.001  

 

The second hypothesis predicted higher scores for coldheartedness and self-centred 

impulsivity factors would be associated with a decrease in affective empathy. This hypothesis 

is partially supported by the results of the regression analysis and the correlation matrix 

(Figure 7). There is indeed a main effect of self-centred impulsivity, this was experienced by 

all types of empathy and not exclusively affective empathy as originally predicted. 
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Additionally, no significant findings were observed for coldheartedness and so this element 

of the hypothesis is also unsupported. 
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Figure 7 

Scatter Plot Matrix of Psychopathy Factors with Types of Empathy 

 

Note. Rs = Correlation Coefficient; PhyAff = Physiological Affective; SRAff = Self-reported Affective; Cog = Cognitive; * Indicates p < .05; ** 

indicates p < .01, *** indicates p < .001. A scatterplot displays each datapoint on the graph with a single dot. The blue line is the linear 

relationship of the data between the x axis variable and y axis variable. The grey shading illustrates the confidence interval. 

Rs = 0.08, p = 0.156 
 

Rs = -0.20, p < 0.001*** 

 

Rs = -0.01, p = 0.733 

 

Rs = -0.12, p = 0.047* 

 

Rs = -0.02, p = 0.839 

 
Rs = -0.17, p = 0.003** 

 

Rs = 0.01, p = 0.908 

Rs = -0.10, p = 0.088 

 

Rs = -0.12, p = 0.037* 
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Unfamiliar Dyads’ Empathy Improvement over Time (Hypothesis 3) 

A multiple regression analysis was conducted to examine if there was an increase in 

empathy for unfamiliar dyads (19 dyads) across the four conversations. The outcome variable 

was the empathy coefficient in this multiple regression, and the predictor variables were 

empathy type and conversation number.  

 

Table 8 

Multiple Regression Analysis for Conversation and Empathy Type 

  Coefficient 

Predictors Estimates CI p 

(Intercept) 0.21 0.11 – 0.31 <.001*** 

Conversation 0.04 0.01 – 0.06 .008** 

Empathy [PhyAff - Cog] -0.35 -0.42 – -0.27 <.001*** 

Empathy [SRAff - Cog] -0.16 -0.23 – -0.09 <.001*** 

N Dyad 19 

Conditional R2 0.267 
 

Note. PhyAff = Physiological Affective; Cog = Cognitive; SRAff = Self-reported Affective; * 

Indicates p < .05; ** indicates p < .01, *** indicates p < .001 

 

The analysis was conducted with 19 dyads, 26.7% of the variance was explained by 

the model, Rcond
2 = 0.27 (see Table 8). Conversation was found to be positive significant 

predictor,  = 0.04, p = .008, 95% CI [0.01, 0.06]. Physiological affective empathy was 

significantly lower than cognitive empathy,  = -0.35, p < .001, 95% CI [-0.42, -0.27]. Self-

report affective empathy was also significantly lower in comparison to cognitive empathy,  

= -0.16, p < .001, 95% CI [-0.23, -0.09]. Self-reported affective empathy was higher than 



EMPATHY BETWEEN DYADS - RESULTS 48 

physiological affective empathy, as demonstrated in the   values and illustrated in Figure 8. 

The results from this multiple regression analysis provide evidence to support the hypothesis 

that empathy does improve over time for unfamiliar dyads. 

 

Figure 8 

Unfamiliar Participants’ Empathy Coefficients across Conversations 

Note. The dots illustrate the mean empathy coefficient for each conversation. The vertical 

lines extending from the dots depict the range in the data. The lines between the dots 

represent the changes in values between each conversation. 

 

Difference between Females and Males Across Empathy Types (Hypothesis 4) 

Three independent sample t-tests were conducted to examine whether female and 

male participants’ empathy coefficients were statistically different from one another. The t-

tests revealed there were no significant differences in the cognitive empathy scores for female 
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(M = 0.35, SD = 0.32) and male (M = 0.35, SD = 0.32) participants; t(0.08)=134, p = .934, d 

= .01;  in the self-reported affective empathy scores (female: M = 0.20, SD  = 0.37; male: M = 

0.25, SD = 0.36); t(-1.03)=136, p = .307, d = .13 ;  or in the physiological affective empathy 

scores (female: M = -0.07, SD = 0.33; male: M = -0.13, SD = 0.32); t(1.45)=141, p = .150, d = 

.19. These results do not support the hypothesis, that females empathise better than males, 

instead they show that there were no gender differences in cognitive, self-reported affective 

or physiological affective empathy (see Figure 9).  

 

Figure 9 

Gender Comparison of Empathy Coefficients  

 

Additional Exploratory Analyses 
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Examining Valence as a Possible Confounding Variable  

To test whether the valence of the conversations prompts was a confounding variable in this 

study, three independent t-tests were conducted to examine whether empathy coefficients of 

positive or negative valanced conversations statistically differed from one another. There was 

no significant difference in the cognitive empathy scores for positive (M = 0.33, SD = 0.33) 

and negative (M = 0.36, SD = 0.31) conditions; t(0.77)=302, p = .444, d = .09; in the self-

reported affective empathy (positive: M = 0.20, SD = 0.37; negative: M = 0.22, SD = 0.36); 

t(0.467)=300, p = .641, d = .05; or in the physiological affective empathy scores (positive: M 

= -0.09, SD = 0.33; negative: M = -0.09, SD = 0.32); t(-0.02)=276, p  = .980, d = .00. These 

results indicate that valence did not have an effect on cognitive, self-reported affective or 

physiological affective empathy, and thus is not a potential confounding variable.   

 

Figure 10 

Empathy Coefficients for Conversations of Positive and Negative Valence  
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Overall Regression Model 

As an additional analysis, a series of linear regression models were compared for best 

model fit, including all study variables at the start. Empathy coefficients were the outcome 

variable, and the predictor variables were fearless dominance, self-centred impulsivity, 

coldheartedness, dyad relationship, conversation number, valence, and type of empathy (see 

Table 9). To find the model of best fit, backward deletion was used.  

 

Table 9 

Multiple Regression Analysis Including All Factors 

  Coefficient 

Predictors Estimates CI p 

(Intercept) 0.61 0.35 – 0.88 <.001*** 

Fearless Dominance -0.00 -0.00 – 0.00 .983 

Self-centred Impulsivity -0.01 -0.01 – -0.00 .007** 

Coldheartedness -0.01 -0.02 – 0.01 .307 

Relationship [Unfam - Fam] -0.05 -0.12 – 0.03 .227 

Conversation 0.02 0.00 – 0.04 .034* 

Valence [Pos - Neg] -0.01 -0.06 – 0.03 .517 

Empathy [PhyAff - Cog] -0.45 -0.50 – -0.39 <.001*** 

Empathy [SRAff - Cog] -0.14 -0.20 – -0.09 <.001*** 

N Dyad 39 

Conditional R2 0.316 
 

Note. Unfam = Unfamiliar; Fam = Familiar; Pos = Positive; Neg = Negative; PhyAff = 

Physiological Affective; Cog = Cognitive; SRAff = Self-reported Affective; * Indicates p < 

.05; ** indicates p < .01, *** indicates p < .001 
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This analysis was conducted with 39 dyads and the variance explained by the model 

was 31.6%, Rcond
2= 0.32. As shown in Table 9 self-centred impulsivity was a significant 

factor, β = -0.01, p = .007, 95% CI [-0.01, 0.00], as self-centred impulsivity increases 

empathy coefficients decreased. Conversation number is also a significant factor in the 

model, β = 0.02, p = .034, 95% CI [0.00, 0.04], showing that empathy coefficients increase 

across the conversations. These results indicate self-centred impulsivity and conversation 

number were significant predictors within the multiple regression model. Physiological 

affective empathy was significantly lower than cognitive empathy, β = -0.45, p < .001, 95% 

CI [-0.50, -0.39]. Self-report affective empathy was also significantly lower than cognitive 

empathy, β = -0.14, p < .001, 95% CI [-0.20, -0.09]. Fearless dominance was not a significant 

factor, β = 0.00, p = .983, 95% CI [-0.00, 0.00], neither was Coldheartedness, β = -0.01, p = 

.307, 95% CI [-0.02, 0.01], dyad relationship, β = -0.05, p = .227, 95% CI [-0.12, 0.03] or 

valence β = -0.01, p = .517, 95% CI [-0.06, 0.03].  

After this initial model which included all study variables, a stepwise selection 

process was followed to find the best fit model. This was done using the backward deletion 

process. In the next step variables were deleted one at a time, and each new model fit was 

compared to the one before using an ANOVA. If the models differed significantly at the 

alpha level of .05, then the variable that was just removed was deemed integral to the model 

and retained in the model. Alternatively, if the model fit did not differ significantly, that 

variable was removed from the model. This process was repeated until all variables left in the 

model could not be removed without statistically deteriorating the model fit.   
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Table 10 

Best Fitting Multiple Regression Model 

  Coefficient 

Predictors Estimates CI p 

(Intercept) 0.52 0.34 – 0.69 <.001*** 

Self-centred Impulsivity  -0.01 -0.01 – -0.00 .010** 

Conversation 0.02 0.00 – 0.04 .034* 

Empathy [PhyAff - Cog] -0.44 -0.50 – -0.39 <.001*** 

Empathy [SRAff - Cog] -0.14 -0.20 – -0.09 <.001*** 

N Dyad 39 

Conditional R2 0.317 
 

Note. PhyAff = Physiological Affective, Cog = Cognitive, SRAff = Self-reported Affective; * 

Indicates p < .05; ** indicates p < .01, *** indicates p < .001 

 

The refined multiple regression analysis included three variables, the variance 

explained by the model 31.7%, Rcond
2 = 0.32. As shown in Table 10 self-centred impulsivity 

was a significant negative factor, β = -0.01, p = .010, 95% CI [-0.01, 0.00]. Conversation 

number was a significant positive factor in the model, β = 0.02, p = .034, 95% [0.00, 0.04]. 

Physiological affective empathy was significantly lower than cognitive empathy, β = -0.44, p 

< .001, 95% CI [-0.50, -0.39]. Self-report affective empathy was also significantly lower than 

cognitive empathy, β = -0.14, p < .001, 95% CI [-0.20, -0.09]. The refined model is 

marginally larger than that of the model with all variables, indicating that the variables 

removed were surplus to the model and provided no additional explanatory power.  
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Discussion 

This study investigated empathy within dyad interactions and the specific roles of familiarity, 

psychopathy factors, time, and gender. Hypothesis 1 predicted  that dyads who were familiar 

with one another would show higher empathy coefficients in comparison to dyads who were 

unfamiliar with one another. We found that familiarity did not have an effect on all types of 

empathy; in fact, for physiological affective empathy, unfamiliar dyads had higher scores of 

empathy than familiar dyads. However, there was a significant difference between familiarity 

conditions for cognitive and self-reported affective empathy, with familiar dyads having 

higher scores of empathy in comparison to unfamiliar dyads, this is consistent with the 

hypothesis originally stated. Hypothesis 2 expected  self-centred impulsivity and  

coldheartedness would be negatively related to affective empathy. The results showed a 

significant negative relationship between self-centred impulsivity and all empathy types. 

However, no relationship was found between coldheartedness and empathy. The regression 

analysis associated with hypothesis 3 showed that empathy increased for unfamiliar dyads as 

time increased across the experiment, as was predicted. Hypothesis 4 anticipated that female 

participants would perform better than male participants in all forms of empathy. The results 

instead showed that there was no difference between male and female participants in their 

ability to empathise across all types of empathy. 

The Role of Familiarity Across All Types of Empathy 

It was theorised that unfamiliar dyads would produce lower scores for all types of 

empathy than dyads who were familiar with one another. However, the analysis revealed no 

difference between familiarity across all types of empathy. Additional analysis conducted 

after the regression indicated a difference between familiar and unfamiliar dyads scores for 
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self-reported affective empathy and cognitive empathy, but no significant difference for 

physiological affective empathy. These results suggest that familiarity plays an important role 

for only self-reported and cognitive empathy, and not all types of empathy as originally 

theorised. Additionally, the regression analysis found a significant interaction between 

familiarity and cognitive and physiological affective empathy.  

The significant interaction observed between familiarity and physiological affective 

and cognitive empathy is not an interaction we expected to find. As visualised in Figure 6, 

unfamiliar dyads were better at inferring their dyads partners’ emotional intensity than 

familiar dyads. This is in opposition to what was observed for cognitive empathy, as familiar 

dyads were better at predicting their dyad partners emotional intensity ratings, compared to 

unfamiliar dyads. However, the physiological element involved in the physiological affective 

empathy score could potentially explain what is contributing to this interaction. 

It is assumed that the physiological measure of this empathy coefficient is the source 

of this difference, because both self-report affective empathy and cognitive empathy  

measures were based on self-reported data and show the opposite trend to physiological 

affective empathy. A reason for this may be that unfamiliar participants felt anxious or 

nervous to participate in the study for various reasons. This could be due to the unfamiliar 

environment the study takes place in, or having to interact with a stranger in a monitored 

setting. Galvanic skin response measurement works by measuring the electrodermal activity 

within our body; this activity is measured through the sweat glands, reflecting a persons’ 

emotional intensity (Chattopadhyay et al., 1975; Farnsworth, 2018). A symptom of 

nervousness and anxiety is excessive sweating, which is reflective of their heightened 

emotional state (Purves et al., 2001; Sharma et al., 2016). This nervousness could be 

producing symptoms of heightened emotional arousal, such as sweating, which would be 

recorded by the galvanic skin response measuring devices (Purves et al., 2001).  
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 If both participants in an unfamiliar dyad feel anxious or in a state of heightened 

emotional intensity, we would see higher scores on the physiological measurements because 

of the emotional state caused by the environment, not as a result of the experiment itself. This 

is an important consideration, as a part of the physiological affective empathy scores is the 

physiological measure. This could explain why unfamiliar dyads reported more congruent 

emotional intensity ratings than familiar dyads in this measure of physiological empathy. 

Their physiological responses may be more reflective of nervousness, an emotion that may be 

reflected in their dyad partner, therefore enabling them to better align with their dyad 

partners’ self-reports of emotional intensity ratings compared to familiar dyads. Additionally, 

this nervousness may not be experienced by familiar dyads despite being in the same 

environment, possibly due to having their dyad partner present during the experiment.  

Having someone present who they know, are familiar with, and feel safe with could be 

providing a calming influence on them (Jacinto et al., 2013). This may explain the difference 

we see between unfamiliar and familiar dyads within physiological affective empathy.  

Familiarity between dyads did not appear to make participants any better at recording 

their partners’ emotional intensity during the conversations. Additional post hoc tests were 

completed to examine further if there was a significant difference between familiar and 

unfamiliar dyads for each type of empathy. There were significant results for cognitive 

empathy and self-reported affective empathy, demonstrating that familiar participants were 

better able to recognise their dyad partners’ emotional intensity in comparison to unfamiliar 

dyads, as seen in Figure 6. This aligned with what was initially hypothesised. As predicted, 

dyads who had an existing relationship with one another were better at empathising with each 

other. This is unsurprising as these individuals would be familiar with their dyad partners’ 

life details, their family and friends, their significant events, and how they communicate 

emotions. The wealth of knowledge that people hold about those they are familiar with makes 



EMPATHY BETWEEN DYADS - DISCUSSION 57 

empathising significantly easier and likely more accurate. This is a major advantage for 

individuals who are trying to empathise with someone familiar, compared to dyads who have 

no prior knowledge and only met on the day of the experiment. This pattern is supported by a 

study that examined empathy bias broadly; they observed a preference amongst participants 

to empathise with individuals socially closer to them than those who were relatively unknown 

(Fowler et al., 2021).  

The difference within the multiple measures of empathy between unfamiliar and 

familiar dyads demonstrates why a variety of measures are needed to fully understand how 

the mechanisms involved in social interactions affect our ability to empathise. While it was 

assumed familiarity would have a consistent effect on all types of empathy, this was 

unsupported. The findings of this research support the notion that there is a difference in 

empathy between unfamiliar and familiar dyads, though this seems to exist only for measures 

of empathy that rely on self-report methods and not physiological data. An implication of 

these findings is the idea that we may consciously recognise a distinction between 

empathising with familiar and unfamiliar people; though our body and physiological 

responding does not. Understanding familiarity more in-depth would involve investigating 

more specific dynamics that contribute to familiarity and relationships more generally, such 

as the type of relationship, length of time, and closeness.   

The Role of Self-Centred Impulsivity and Coldheartedness Across All Types of 

Empathy 

Self-centred impulsivity was a significant negative predictor of empathy regardless of 

the type of empathy. Contrary to expectations, this study found that coldheartedness did not 

influence the participants’ ability to follow their dyad partners’ emotional intensity 

throughout the conversations. It was initially predicted that higher scores of self-centred 
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impulsivity would be associated with a mismatch between the dyad partners’ self-reported 

emotional intensity ratings. Whereas the alignment between one dyads’ partners perceived 

emotional intensity of their partner and the partners’ self-reported emotional intensity was 

predicted to remain unaffected by higher scores of self-centred impulsivity. However, the 

results demonstrate that higher scores of self-centred impulsivity was negatively associated 

with all measures of empathy, not just affective empathy.  

This is a surprising observation when the majority of psychopathic personality traits 

research suggests that self-centred impulsivity would only influence affective empathy 

(Owens et al., 2018; Pfabigan et al., 2015; Seara-Cardoso et al., 2013). Research suggests that 

self-centred impulsivity is associated with a reduction in emotion recognition accuracy 

(Brook & Kosson, 2013; Dawel et al., 2012; Vitacco et al., 2019). Consistent with this 

research, the current study found that physiological and self-reported affective empathy were 

significantly lower for individuals higher in self-centred impulsivity. Most of the literature 

attributes this phenomenon as being a result of individuals high in self-centred impulsivity 

being unable to recognise social cues and emotional communication from others within 

interactions (Gehrer et al., 2020; Preston & Anestis, 2019). This deficit in emotion 

recognition within the context of social interactions subsequently inhibits an individuals 

ability to empathise accurately.  

This study found that deficits in empathy previously found exclusively with affective 

empathy had also extended to cognitive empathy (Sest & March, 2017). Research has shown 

that individuals high in self-centred impulsivity are comfortable with non-conformity 

(Overgaauw et al., 2020; Ruchensky et al., 2017). This element of self-centred impulsivity 

within psychopathic personality traits could potentially extend into various behaviours during 

their interactions with others (Argyle & Dean, 1965; Boll & Gamer, 2016; Overgaauw et al., 

2020). If the behaviour of people high in self-centred impulsivity is different during 
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interactions, then it would make sense to see a general empathy deficit across all forms of 

empathy and not just affective empathy. This is conceptually supportive of the results in the 

study and could provide further explanatory reasoning as to why in this study we see 

participants’ scores of empathy reduce when self-centred impulsivity scores rise. We could 

then consider individuals high in self-centred impulsivity to have an empathy deficit more 

generally than a specific deficit in affective empathy. These findings support the idea that a 

specific element captured within the self-centred impulsivity factor produces this empathy 

deficit, as this trend is not observed with other factors of psychopathic personality traits such 

as coldheartedness.  

Coldheartedness was originally theorised to be a significant negative factor. It was 

expected that individuals high in coldheartedness would show lower scores of affective 

empathy; however, the analysis found no significant results with any type of empathy. 

Literature around coldheartedness as a factor of psychopathy is relatively limited because it is 

not recognised as a prominent factor (Berg et al., 2015; Gaughan et al., 2009). It was included 

in this study as it encompasses conceptually unique variation that ultimately contributes to 

psychopathic personality traits (Berg et al., 2015). While very little is known about 

coldheartedness, a previous study that involved children examined callous-unemotional traits 

(which is considered a similar factor to coldheartedness; White et al., 2015) and found no 

difference between children high and low in callous-unemotional traits in affective empathy 

(Martin-Key et al., 2016). This is consistent with the results we see in this study, as 

coldheartedness appears to have no association with empathy. What can be understood from 

this study’s results is that the mechanisms captured within coldheartedness appear to have no 

overall relationship with empathy. 

 The absence of a relationship between coldheartedness and empathy within this study 

could indicate that the empathy deficits observed in multiple psychopathic personality trait 
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studies are specifically exclusive to the factor of self-centred impulsivity. Indicating that 

these factors of psychopathic personality traits are well divided to represent the different 

facets of psychopathy. This is an interesting finding when considering that, previously, 

empathy was directly implicated in the description of coldheartedness (Seibert et al., 2011). 

Although previous research suggests that an empathy deficit is a major part of psychopathy 

broadly, this study suggests that empathy deficits may be uniquely confined to aspects of 

self-centred impulsivity. Aspects of self-centred impulsivity such as reduced emotion 

recognition, antisocial behaviour, and a general lack of social engagement perfectly 

encompass elements that have the potential to negatively affect an individuals’ ability to 

empathise (Edens & McDermott, 2010; Lilienfeld & Widows, 2005; Seibert et al., 2011).  

Many academics have investigated specific elements of empathy and psychopathy, 

yet as a field, we have not considered the complexity of psychopathic personality traits and 

specifically what elements of the broad personality trait is directly associated with empathy 

mechanisms (Bird & Viding, 2014; Lishner et al., 2012; Pfabigan et al., 2015). This study’s 

exploration of the factors of psychopathy support the notion of there being an empathy deficit 

present, more specifically within the factor of self-centred impulsivity. Characteristics of self-

centred impulsivity ultimately contribute to a reduction in empathy across all types. The 

absence of coldheartedness having a relationship with all empathy measures demonstrates the 

differences between factors of psychopathic personality traits. These differences have 

important implications for how we currently conceptualise and examine factors of 

psychopathic personality traits within empathy research.  

It would be interesting to see if comparable results would be found if a different 

psychopathic personality trait measure was used, in particular the TriPM as it is statistically 

similar to the PPI-R (Drislane et al., 2014; Sellbom & Phillips, 2013). It would be insightful 

to see if disinhibition, which is considered conceptually similar to the self-centred 
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impulsivity, produced similar findings and exploring those results further. The same could be 

done for meanness and coldheartedness, investigating whether or not meanness has a 

relationship with empathy in a methodically similar study. This variation to the current study 

would allow researchers to better understand if psychopathy factors are driving these 

associations or if it is the way in which we conceptualise and understand psychopathy. 

Moving forward, more research examining these specific factors of psychopathic personality 

traits and their associations with empathy more broadly may lead to a better understanding of 

the mechanisms that contribute to empathy deficits.  

The Role of Time across All Types of Empathy  

As predicted in the hypothesis, all types of empathy improved over time for 

unfamiliar dyads. To the best of my knowledge, this is the first type of study exploring the 

element of familiarity in empathy research; subsequently, there is little research to compare 

the results with. However, this is inherently logical if we consider interactions more broadly 

in the context of getting to know someone new. The prompted conversations in this study 

allow participants to learn in-depth emotional information that is likely to help build a 

comprehensive understanding of their dyad partner.  

The exchange of information that occurs during the conversations within this study 

allowed participants to become more familiar with their dyad partner. The increasing amount 

of time over the number of prompted conversations gives participants the time to become 

accustomed to how their partner communicates (Popova & Wiese, 2022). Beattie (2003) 

stated that the majority of information regarding a persons’ emotional state is typically 

conveyed through non-verbal communication such as body language, facial expressions, and 

hand gestures; this is consistent with Matsumoto et al., (2012) research that explored the 

functions of non-verbal communication. This is particularly important in the context of this 
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study as the conversation prompts were intended to be highly emotive. Therefore, recognising 

how someone communicates emotionally through non-verbal means is crucial to understand 

their emotional state better. Over time participants are continually exposed to their partners’ 

communication style and are steadily learning how best to understand them during the 

prompted conversations, and decipher their unique way of sharing (Popova & Wiese, 2022). 

Non-verbal communication conveys emotional information in addition to information 

transmitted verbally; therefore, non-verbal communication helps the dyad partner understand 

their partner better and contribute to more accurate empathy. As time passes and participants 

are more exposed to their partner, their empathy increases due to participants better 

understanding and communicating with their partner with each conversation. 

 During the prompted conversations, participants shared personal information about 

themselves with their dyad partner, often providing additional explanatory detail along the 

way. This extra explanatory detail often included more basic information that is contextually 

important such as relationships, career details, and relevant life events. As time increases, 

factual knowledge about the person’s life accumulates, enabling an individual to build a 

rudimentary idea of the person’s life (McCarthy Veach et al., 2018). As the number of 

conversations increases, participants can further build on previous knowledge they have 

acquired in earlier conversations and link essential information together to create a more 

comprehensive collection of knowledge. This basic understanding of a person informs how 

they may think, behave, and understand the world through their life experience (Preston & de 

Waal, 2002). Ultimately as participants become more familiar with one another, they have a 

greater collection of information about their partner that helps to inform their ability to 

empathise with them accurately.  

Another element contributing to empathy improving as time increases could be that 

participants are becoming more comfortable with each other while participating in the 
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prompted conversations. Studies have demonstrated that individuals participating in shared 

activities often experience increases in amicability, rapport, and cooperation (Gordon et al., 

2020; Wiltermuth & Heath, 2009). This may explain the initial steep increase observed in 

empathy from conversation 1 to conversation 2 in Figure 8.. Studies such as Grahe and 

Bernieri (1999) suggest that dyads with strong rapport express more non-verbal cues of 

communication. Prosocial feelings of cooperation, rapport and amicability provide additional 

opportunities for emotional communication. This will assist the dyads in better understanding 

and more accurately empathising within their dyad partner (Xie et al., 2021; Zadbood et al., 

2017).  

Social interaction provides an opportunity for understanding and empathy to grow 

between individuals, even after a short period of time. Results in this study demonstrate that 

all types of empathy improved as conversations increased between dyads. This has important 

implications, particularly for individuals who utilise empathy often with relatively new 

people or strangers. Actions as simple as initiating a conversation could help build rapport 

and empathise better. This may be particularly relevant for public-facing professionals, such 

as doctors and police, who interact with unfamiliar individuals daily.  

The Role of Gender Across All Types of Empathy 

Contrary to expectations, the results from this study found no significant difference 

between male and female participants’ ability to empathise. This was a surprising observation 

when multiple studies, particularly research with self-report methodologies, found significant 

differences between male and female participants (Archer, 2019; Eisenberg & Lennon, 1983; 

Sathaporn & Pitanupong, 2022). Research has found significant differences between male 

and female participants in self-reported measures, but did not observe differences in empathy 
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when examining experimental and neuropsychological measures (Archer, 2019; Baez et al., 

2017; Benenson et al., 2021; Eisenberg & Lennon, 1983).  

A possible explanation for why the current study found no gender difference amongst 

the different types of empathy could be a result of the neutral language used during data 

collection. The recent study by Löffler and Greitemeyer (2021) found that the use of emotive 

and stereotypically gendered vocabulary typically found within empathy studies has been 

associated with significant gender difference outcomes. Overall, their research supported the 

idea that contextual factors and gender roles influenced empathy outcomes (Löffler & 

Greitemeyer, 2021). The findings of Löffler and Greitemeyer’s (2021) results align with 

traditional thinking when you consider the role of empathy in society more broadly. Empathy 

is used to connect with people, a largely social skill that has been associated with femininity 

historically (Christov-Moore et al., 2014; Hoffman, 1977; Karniol et al., 1998). Specific 

words such as empathy and emotion are still tied to ideas of femininity and are considered 

gendered, despite societal norms moving away from endorsing typical gender roles in recent 

times (Eagly, 1987; Hoffman, 1977; Koenig & Eagly, 2014). Löffler and Greitemeyer (2021) 

suggest this gender association initiates an unconscious self-fulfilling expectation; female 

participants believe they will do better, so they do, and, vice versa, male participants believe 

they will do poorly, and consequently perform worse.  

In the study, we unintentionally avoided using gendered wording, which could 

explain the similar empathy results in male and female participants. During data collection, 

experimenters were careful not to highlight that the purpose of the study was examining 

empathy between individuals. Instead, participants were told the study was researching 

normal interactions and conversations between dyads. This encouraged participants to behave 

as they would in everyday interactions and attempt to reduce the occurrence of observe-

expectancy effects. By providing participants with a simple explanation and clear 
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instructions, we inadvertently used no explicitly feminine or masculine vocabulary. We 

unknowingly avoided inducing gendered effects, similar to those seen in the Löffler and 

Greitemeyer (2021) study.  

The use of gender-neutral language throughout the study was unintentional; however, 

it could have potentially contributed to the results we observed. The study results demonstrate 

that despite societal constructs of gender, there is likely no difference between men and 

womens’ ability to empathise. These findings imply that despite stereotypes of traditional 

masculine and feminine roles and gendered language, people show no actual difference in 

empathy ability. Instead, it is the internal belief that alters outcomes, not capability. In the 

future, it will be interesting to see if studies that observe empathy gender differences decrease 

in number as stereotypes and gender roles diminish in relevance due to society moving to a 

more gender-neutral climate. 

The Role of Valences Across All Types of Empathy 

The additional analysis to test for valence effects showed no difference between 

positive and negative valence conversation prompts for the different types of empathy, as the 

results demonstrate that negative and positive prompts did not lead to differences in any of 

the empathy outcome variables.  

Current literature concerning empathy for positive and negative emotions is varied. 

The empathy amplification hypothesis posits that greater empathy would be associated with 

positive emotions as positive emotions enhance other prosocial and advantageous attributes 

(Devlin et al., 2014); research with children as young as three years old supports this (Borke, 

1973). Researchers found that children were better at recognising happy facial expressions 

than negative emotions such as sadness and anger (Borke, 1973). This suggests a trend of 

recognising positive emotions more accurately than negative ones, even from a young age. 
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However, the empathy attenuation hypothesis suggests the opposite is true, and that lower 

empathy would be associated with positive emotion. The rationale behind this hypothesis is 

that positive emotions have been observed to promote selfishness, a trait that would 

negatively impact upon empathy (Devlin et al., 2014). Literature suggests that humans 

traditionally are more sensitive to negative emotions and losses, due to an evolutionary 

advantage (Gal et al., 2018; Hintze et al., 2015; Zamir, 2014).  

An explanation of why we observed no difference could be due to participants having 

natural conversations that often strayed from the conversation prompt. Participants were 

instructed to interact as usual, and, like most typical interactions, conversations develop, and 

people discuss multiple topics, not just the original subject (Argyle et al., 1981). This is an 

observation that experimenters made during data collection. Often, participants would discuss 

related topics, provide background information, and explore commonalities they had with one 

another. While the prompts were there to encourage a wide range of emotions to be shared 

throughout the conversations, it did not mean participants stayed focused on the prompt for 

the whole six minutes. This could explain why we do not see a difference in empathy 

between positive and negative conversation prompts. Conversations did not necessarily 

follow the same valence as the prompt because they were merely starting points for the 

interaction and did not dictate the tone or valence of the whole conversation. It would be 

interesting to explore this further in additional studies to see if valence influences shorter 

conversations that have less time to develop, or if other aspects of conversations effect the 

content or direction of the interaction. 

Modelling All Variables Simultaneously 

The model of best fit was derived from the backward deletion method. The model 

includes conversation number and self-centred impulsivity as significant factors. As the 
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amounts of conversations increased, all types of empathy scores increased, and as self-

centred impulsivity values got higher, all types of empathy scores lowered. The model of best 

fit was not significantly different to the model presented in Table 9. This model of best fit is 

consistent with the results we found across the rest of the study. Self-centred impulsivity was 

consistently negatively associated with all types of empathy, and conversation number was a 

significant factor in all the included analyses. These results demonstrate that overall 

familiarity did not have a consistent effect on all types of empathy. It would be interesting to 

see if this result would be different in future research if a different measure of physiological 

affective empathy is used. 

Strengths 

A strength of this research is the large sample size that allowed the study to have a 

wide range of relationships within the familiar group. This is a strength of the research as it 

captures a diverse range of relationship types, strengths, and durations (Güroğlu et al., 2007). 

Encompassing a range of different relationships and levels of familiarity within this group is 

important to ensure the study captures relationships more generally than one specific 

relationship, such as friends or romantic partners. Additionally, this study has incorporated 

relationships that have been short, long, intense, casual, and developed and changed over 

time, which is representative of relationships broadly.  

To the best of my knowledge, this is the first empathy study to investigate the 

relationship between two people when considering how well they empathise with one 

another. While individual ability to empathise is important, examining the relationship 

between two people is just as important as it guides behaviour in social interactions, 

influences information you share, and impacts your knowledge and understanding of that 

person. Empathy research in the last decade has grown significantly, and it will continue to 
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do so, yet a study such as this highlights the different avenues of research that remain 

uninvestigated. Ultimately this research contributes to a more in-depth understanding of how 

individuals empathise with one another.  

Limitations 

Experimental Design of the Study 

This study is not without its methodological limitations. One such limitation is that 

this study is, by design, a laboratory experiment. It is an artificial environment that seeks to 

explore interactions in natural social exchanges; this presents some limitations.  

The study’s artificial and rather unusual setting could potentially produce behaviour 

that does not reflect natural social interactions. Elements that are a part of the study that may 

contribute to this are discussed further. The studio itself is unfamiliar and it is a large, 

predominantly black room with a green screen and a variety of technical equipment 

throughout the space. The Equivital vests that participants wear have small cables attached to 

them, this is not a material that you typically feel on your body. Experimenters noted that 

male participants found the Equivital vests tight around their chest. The motion capture suits 

participants wore are not traditional clothing; they are quite form-fitting Velcro suits with 

small dots attached. Another part of the motion capture suits was a large helmet that had a 

camera and light that was attached to the helmet; this stuck out approximately 20 centimeters 

in front of participants faces (see Appendix E). Another aspect of the study that is not typical 

of normal interactions is that participants are aware that experimenters are watching what 

they are doing and knowing they are being recorded. This can be particularly important in 

this environment as experimenters hold positions of authority, which can produce observer-

expectancy bias by participants (Balph & Balph, 1983). These elements can make a 

participant feel uncomfortable, particularly since this environment is not something most 
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people have experienced before. A participants’ feelings and attitudes to such an 

experimental environment will ultimately play a role in their behaviour during the experiment 

(Kim et al., 2021; Scrafton, 2015).  

While many elements within this study could potentially make participants 

uncomfortable, experimenters hopefully mitigated this effect during data collection. 

Experimenters were open and transparent about the equipment, setting, and procedure during 

the day, providing need-to-know information. Experimenters reported that participants 

appeared to adapt to their settings and equipment quite fast as they had time to adjust during 

the initial set-up stage. Additionally, they reported that participants generally enjoyed 

wearing the technology and all the equipment as they found it to be a unique experience. This 

is mentioned to accurately report how participants appeared to perceive the whole experience 

and to provide an insight into the manner in which this study was conducted. Ultimately it is 

hard to say with confidence that the data collected in such methodologies are inherently 

representative of the true nature of what we are attempting to measure due to the low 

ecological validity. Unfortunately, this is a common methodology problem in laboratory 

experiments.  

Physiological Affective Empathy Measure 

An additional limitation within the study is the method in which physiological 

affective empathy was calculated. This measure was new and experimental and had issues in 

its delivery. The physiological empathy coefficient tended to cluster around the 0.0 value, 

which indicates no relationship between the physiological data and the self-reported data 

being correlated. The study used raw data of galvanic skin response, and while we thought it 

would be a fair representation of emotional arousal within participants, the results suggested 

otherwise. We would expect self-reported and physiological affective empathy to produce 
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similar results, as they use different data but both aim to measure affective empathy. The 

results repeatedly showed that self-reported and physiological affective empathy were 

statistically different to one another. The physiological affective empathy coefficients tended 

to cluster around the 0.0 value. This is indicative of a floor effect of physiological empathy, 

suggesting there was not enough variability within galvanic skin response to produce a good 

measure.  

A way to better prepare this measure in the future could be to use more processed data 

of the galvanic skin response. By conducting more pre-processing before analysis is carried 

out, any potential issues could be addressed, such as time delays between participant sensors 

and recording the physiological responses on the modules. Another way to combat this issue 

could be to potentially use a different physiological response measure such as heart rate. 

While this measure of physiological responding has more variability, heart rate is also prone 

to more artifacts within the data that may be more complex to address during pre-processing. 

Using technology to measure the physiological functioning of a participant in a natural way is 

difficult. Advances in this technology area in the future will hopefully produce more accurate 

readings and further develop the wider field of research. 

Missing Data 

As stated in the study's methodology, 13 dyads were excluded from the study as there 

were technical difficulties with the sensitive equipment used to collect data. Thirteen is a 

sizeable number of dyads to have excluded from the study. This was done to ensure the 

integrity of the analysis. The technology used to measure physiological responses produced 

the majority of issues that led to the exclusion of dyads. Since this was an exploratory study 

of a complex and intricate nature, it was expected that there would be obstacles along the 

way. The technology used to collect this data was the most appropriate at the time and the 
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best we had access to during the study. It would not have been appropriate to change such a 

key methodological element part way through the study. The missing dyads that were 

excluded from the study appeared to be an equal proportion of unfamiliar and familiar dyads, 

as the sample used in the study was relatively equal (19 unfamiliar dyads, 20 familiar dyads). 

However, it is recognised these dyads could have captured elements that were not included in 

the sample of 39 dyads used in the analysis. A way to ensure this does not occur in future 

research would be to ensure that the technology used in the study is well tested and reliable. 

Replicating this methodology and ensuring all the data is available for analysis would allow 

for a more accurate representation of participants and the wider study variables.  

Future Directions of Research  

As previously mentioned, replicating this study within an environment in which 

natural interactions occur would increase ecological validity. While this study is experimental 

by design, future research could build off this and develop a study that can measure the same 

elements in a more discrete and naturalistic method. Such research would provide an insight 

into whether the results produced in this study were indicative of typical social interactions or 

were a product of the experiment.  

An avenue for future research would be to replicate the study and examine if there is 

an improvement in empathy for familiar and unfamiliar dyads across the four prompts. In the 

current study only unfamiliar dyads were examined in this aspect. This extension of the 

current research could provide further explanatory value to the study and demonstrate if the 

task has any influence on the improvement of empathy over the course of the experiment. It 

would be interesting to explore the results and examine if familiar dyads improved 

significantly between the four prompts, and how this compares to the unfamiliar dyads. 
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 In this study, physiological affective empathy was created by correlating a 

participants’ physiological galvanic skin response with their dyad partners’ self-rating of 

emotional intensity. Galvanic skin response was used as a proxy for an emotional arousal 

measure. As discussed as a part of the limitations, if this measure were to be repeated in 

future research, it would be beneficial to look at a range of different physiological responding 

measures, such as heart rate and chest expansion. By exploring the best implicit measure of 

physiological affective empathy more in-depth, we will be able to better understand how the 

body responds to emotional information and how we as humans process empathy at a 

physiological level.  

The study investigated the relationship between empathy, psychopathy, and 

familiarity. While this study is a strong starting point for research that examines familiarity 

within the wider subject of empathy, an abundance of future research could follow. For 

example, examining specific relationships such as romantic partners, friends, siblings, and 

acquaintances would allow a more in-depth evaluation of the factors that lead to better 

empathy. This could allow researchers to examine if utilising empathy is better based upon 

specific relationship elements, such as the length of time knowing their partner, perceived 

closeness, or relationship quality.  

Another area of growth would be to examine the element of familiarity and 

relationships within a professional capacity. Investigating medical or social work 

professionals would be particularly interesting as they often have some element of empathy 

training within their education (Moudatsou et al., 2020). Alternatively, studying individuals 

in specific roles with frequent and diverse interactions with strangers, such as the police, 

would provide a unique insight into the variety of social interactions. It would be interesting 

to see if these regular social interactions would be impacted by the power and associations 

held by the police. While the contextual environment would remain the same, the nuances of 
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the social interaction would be incredibly different. Ultimately how the relationship between 

individuals’ affects social interactions and empathy is a relatively new section of empathy 

literature with plenty of interesting avenues for future research. 

Conclusion 

In terms of addressing the overall research questions, the familiarity of dyads affected 

cognitive and self-reported affective empathy. Dyads who were familiar with one another 

produced higher cognitive and self-reported affective empathy values, suggesting that 

knowing one another was advantageous for these types of empathy. Further investigations of 

unfamiliar dyads demonstrated a similar result: that with time, unfamiliar dyads got better at 

empathising with one another across all types of empathy. These results tend to follow a 

consistent pattern that suggests spending time and developing a relationship or having an 

existing relationship generally equates to better empathising. This has important implications 

when you consider the value of maintaining meaningful relationships within a professional 

and personal setting. This would be particularly relevant for professionals who are constantly 

interacting with unfamiliar people, helping to enable them to better empathise and connect 

with the individuals around them.  

There was no relationship between coldheartedness and any type of empathy. 

However, self-centred impulsivity showed the opposite; individuals with high scores of self-

centred impulsivity would be expected to do worse when empathising with others. These 

findings suggest that self-centred impulsivity plays a major role for individuals high in 

psychopathic personality traits who experience empathy deficits. Knowing how the factors 

within psychopathic personality traits contribute to psychopathy more broadly will help to 

further our understanding and better inform treatment and empathy training for individuals 

high in psychopathic personality traits.  
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Contrary to the large pool of existing literature, this study found no gender difference 

for all types of empathy between men and women. It is proposed there is an unintentional 

bias occurring within empathy studies that draws on traditional gender roles. While this study 

was able to avoid this inadvertently, it highlights the need for more robust methodologies and 

procedures in future studies to strengthen empathy research. While there is not a vast amount 

of literature in this field of interest, adjacent subjects and research provided a solid 

foundation for exploring the broader mechanisms contributing to the effects observed within 

the study. Empathy, psychopathic personality traits, and familiarity research would benefit 

from additional studies exploring more specific elements within each topic in a more 

naturalistic environment. Understanding empathy better will help enable relationships to 

develop, and communities to come together as empathy ultimately sits at the heart of our 

human ability to connect with one another.  
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Appendix A 

Flyer Advertising the Study 
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Appendix B 

Demographic Questionnaire 
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Appendix C 

Consent Form

 



EMPATHY BETWEEN DYADS - APPENDICES 101 



EMPATHY BETWEEN DYADS - APPENDICES 102 



EMPATHY BETWEEN DYADS - APPENDICES 103 

 

  



EMPATHY BETWEEN DYADS - APPENDICES 104 

Appendix D 

Images of the Studio Used in the Study
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Appendix E 

Image of Motion Capture Suits 
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Appendix F  

Debriefing Sheet
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Appendix G 

Packages used in Code 

Package Version 

apaTables 2.0.8 

breakDown 0.2.1 

corrplot 0.92 

crunch 1.28.2 

data.table 1.14.2 

dplyr 2.1.1 

effsize 0.8.1 

emmeans 1.7.1-1 

epiDisplay 3.5.0.1 

filesstrings 3.2.2 

ggplot2 3.3.5 

ggpubr 0.4.0 

here 1.0.1 

hexbin 1.28.2 

janitor 2.1.0 

lavaan 0.6-9 

lme4 1.1-27.1 

lmerTest 3.1-3 

lsr 0.5.2 

Matrix 1.3-4 

MuMIn 1.43.17 

nlme 3.1-153 

pacman 0.5.1 

patchwork 1.1.1 

PerformanceAnalytics 2.0.4 

plyr 1.8.6 

psych 2.1.9 

qwraps2 0.5.2 
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  rcompanion 2.4.1 

readr 2.1.0 

readxl 1.3.1 

RSQLite 2.2.8 

rstatix 0.7.0 

semTools 0.5-5 

sjPlot 2.8.10 

stringr 1.4.0 

table1 1.4.2 

tibble 3.1.6 

tidyr 1.1.4 

tidyselect 1.1.1 

tidyverse 1.3.1 

viridis 0.6.2 

vroom 1.5.6 
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Appendix H 

Code used for Analysis 

#--------------------------------------------------------------------------------------------------------------- 

#PACKAGES 

 

#packages needed 

library(apaTables) 

library(breakDown) 

library(corrplot) 

library(crunch) 

library(data.table) 

library(dplyr) 

library(effsize) 

library(emmeans) 

library(epiDisplay) 

library(filesstrings) 

library(ggplot2) 

library(ggpubr) 

library(here) 

library(hexbin) 

library(janitor) 

library(lavaan) 

library(lme4) 

library(lmerTest) 

library(lsr) 

library(Matrix) 

library(MuMIn) 

library(nlme) 

library(pacman) 

library(patchwork) 

library(PerformanceAnalytics) 

library(plyr) 

library(psych) 

library(qwraps2) 

library(rcompanion) 

library(readr) 

library(readxl) 

library(RSQLite) 

library(rstatix) 

library(semTools) 

library(sjPlot) 

library(stringr) 

library(table1) 

library(tibble) 

library(tidyr) 
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library(tidyselect) 

library(tidyverse) 

library(viridis) 

library(vroom) 

 

#--------------------------------------------------------------------------------------------------------------- 

#IMPORTING ALL DATA INTO CORRELATIONS 

 

fdata = list()    # Ra data 

fset1 = list()    # Data with extra columns removed 

fset2 = list()    # Data renamed 

fset3 = list()    # Data with rows deleted 

fset4 = list()    # Data combined 

bcorr = list()    # Data correlations 

fpath = "Z:/DataCleaned_study1/Brianna/Done" 

myfiles = list.files(path=fpath, pattern="*_PA_PSYCHOPY_ALIGNED_LONG.csv", 

full.names=FALSE) 

Trial_Correlations <- read_excel(paste(fpath , "/" , "Trial_Correlations.xlsx" , sep = "")) 

for (cfile in 1:length(myfiles)) 

{ 

   

  ## Load the CSV file into FDATA 

  cat("Processing file :" , myfiles[cfile] , "\n") 

  fileA = myfiles[cfile] 

  fileB = paste(substr(myfiles[cfile],1,5) , "B_PSYCHOPY_ALIGNED_LONG.csv" , sep="") 

  fileC = paste(substr(myfiles[cfile],1,4) , "PHYS_SHORT.csv" , sep="") 

  nameA = substring(fileA,0,6) 

  nameB = substring(fileB,0,6) 

  nameC = substring(fileC,0,8) 

   

  ## Read the CSV files in 

  fdata[[nameA]] <- ldply(paste(fpath , fileA , sep = "/"), read_csv) 

  fdata[[nameB]] <- ldply(paste(fpath , fileB , sep = "/"), read_csv) 

  fdata[[nameC]] <- ldply(paste(fpath , fileC , sep = "/"), read_csv) 

   

  ## Deleting columns that are extra and renaming columns 

  keeps <- c("Time","Response", "Trial", "Self/Other", "Time Code", "PreFrame", 

"TimeOrig", "TimeMS", "Frame", "LongNum") 

  keeps1 <- c("A_HR", "A_ECG", "A_ChestEx", "A_GSR", "B_HR", "B_ECG", 

"B_ChestEx", "B_GSR", "Trial","FrameNum") 

  fset1[[nameA]] <- data.frame(fdata[[nameA]][keeps])  

  fset1[[nameB]] <- data.frame(fdata[[nameB]][keeps])  

  fset1[[nameC]] <- data.frame(fdata[[nameC]][keeps1]) 

   

  ## Rename the data 

  fset2[[nameA]] <- dplyr::rename(fset1[[nameA]], A_Time = Time, A_Response = 

Response, A_Trial = Trial, A_SelfOther = Self.Other, A_TimeCode = Time.Code, 

A_PreFrame = PreFrame, A_TimeOrig = TimeOrig, A_TimeMS = TimeMS, A_Frame = 

Frame, A_LongNum = LongNum) 
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  fset2[[nameB]] <- dplyr::rename(fset1[[nameB]], B_Time = Time, B_Response = 

Response, B_Trial = Trial, B_SelfOther = Self.Other, B_TimeCode = Time.Code, 

B_PreFrame = PreFrame, B_TimeOrig = TimeOrig, B_TimeMS = TimeMS, B_Frame = 

Frame, B_LongNum = LongNum) 

  fset2[[nameC]] <- dplyr::rename(fset1[[nameC]]) 

   

  #need to delete blank rows 

  if(prod(is.na(fset2[[nameA]][1,]))!= 0) { 

    fset2[[nameA]] <- fset2[[nameA]][2:nrow(fset2[[nameA]]),] 

  } 

   

  if(prod(is.na(fset2[[nameB]][1,]))!= 0) { 

    fset2[[nameB]] <- fset2[[nameB]][2:nrow(fset2[[nameB]]),] 

  } 

   

   

  fset3[[nameA]] <- fset2[[nameA]][!fset2[[nameA]]$A_Trial > 4,] 

  fset3[[nameB]] <- fset2[[nameB]][!fset2[[nameB]]$B_Trial > 4,]  

   

  #need to fill in blanks in physio when ratings is longer 

  Agap <- nrow(fset3[[nameA]] %>% dplyr::filter(A_Trial == 4 & A_SelfOther == "Self")) 

  Bgap <- nrow(fset3[[nameB]] %>% dplyr::filter(B_Trial == 4 & B_SelfOther == "Self")) 

   

  Pgap <- nrow(fset3[[nameC]] %>% dplyr::filter(Trial == 4)) 

   

  if(Agap != Pgap) { 

    NA.mat <- data.frame(matrix(NA,  

                                nrow = Agap - Pgap,  

                                ncol = ncol(fset3[[nameC]]))) 

    names(NA.mat) <- names(fset3[[nameC]]) 

    fset3[[nameC]] <- rbind(fset3[[nameC]], NA.mat) 

    extraNA <- 1 

  }else{ 

    extraNA <- 0  

  } 

   

  ## Deleting extra rows and then merging 

  fset3[[nameA]] <- fset2[[nameA]][!fset2[[nameA]]$A_Trial > 4,] 

  fset3[[nameB]] <- fset2[[nameB]][!fset2[[nameB]]$B_Trial > 4,] 

  fset3[[nameC]] <- rbind(fset2[[nameC]], fset2[[nameC]]) 

   

  ## Combine A & B & Physio sets 

  cname = substring(fileA,0,3) 

  fset4[[cname]] <- cbind(fset3[[nameA]],fset3[[nameB]],fset3[[nameC]]) 

   

  #sanity check 

  if (all((fset4[[cname]]$A_Frame == fset4[[cname]]$FrameNum)== TRUE)){ 

    print ("numbers match") 

  }else{ 

    print("Error! Numbers do not match!") 
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    sys.exit()} 

   

  # need to export this data  

  csv_file = paste("Z:/DataCleaned_study1/Brianna/Exported/" , cname , ".csv" , sep = "") 

  write.csv(fset4[[cname]],csv_file,row.names = FALSE) 

 

  Identifier <- c(cname) 

   

  #correlations, Affective = r of self:self, one for each trial 

  #ExpAffective = r of self:physio, one of each trial, one for each participant 

  # Cognitive = r of self:other, one of each trial, one for each participant  

   

  #checking for NA matrix within each set(A, B and PHYSIO) 

    if ((sum(is.na(datacor$A_Response))>0) == TRUE) { 

    NApresentA <- 1  

    NApresent_A <- (sum(is.na(datacor$A_Response))) 

  } else {  

    NApresentA <- 0 

    NApresent_A <- 0 

  } 

   

   

  if ((sum(is.na(datacor$B_Response))>0) == TRUE) { 

    NApresentB <- 1  

    NApresent_B <- (sum(is.na(datacor$B_Response))) 

  } else {  

    NApresentB <- 0 

    NApresent_B <- 0 

  } 

   

   

  if ((sum(is.na(datacor$Trial))>0) == TRUE) { 

    NApresentPHY <- 1  

    NApresent_PHY <- (sum(is.na(datacor$Trial))) 

  } else {  

    NApresentPHY <- 0 

    NApresent_PHY <- 0 

  } 

   

  #Affective - Trials 1-4 

  AffectiveAT1 <- data.frame(dplyr::filter(datacor,A_Trial == 1, B_SelfOther == "Self")) 

  AffectiveBT1 <- data.frame(dplyr::filter(datacor,B_Trial == 1, B_SelfOther == "Self")) 

  Affective1 <- c(cor.test(AffectiveAT1$A_Response, AffectiveBT1$B_Response)) 

  Affective1 <- (Affective1$estimate) 

   

  AffectiveAT2 <- data.frame(dplyr::filter(datacor,A_Trial == 2, A_SelfOther == "Self")) 

  AffectiveBT2 <- data.frame(dplyr::filter(datacor,B_Trial == 2, B_SelfOther == "Self")) 

  Affective2 <- c(cor.test(AffectiveAT2$A_Response, AffectiveBT2$B_Response)) 

  Affective2 <- (Affective2$estimate) 
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  AffectiveAT3 <- data.frame(dplyr::filter(datacor,A_Trial == 3, A_SelfOther == "Self")) 

  AffectiveBT3 <- data.frame(dplyr::filter(datacor,B_Trial == 3, B_SelfOther == "Self")) 

  Affective3 <- c(cor.test(AffectiveAT3$A_Response, AffectiveBT3$B_Response)) 

  Affective3 <- (Affective3$estimate) 

   

  AffectiveAT4 <- data.frame(dplyr::filter(datacor,A_Trial == 4, A_SelfOther == "Self")) 

  AffectiveBT4 <- data.frame(dplyr::filter(datacor,B_Trial == 4, B_SelfOther == "Self")) 

  Affective4 <- c(cor.test(AffectiveAT4$A_Response, AffectiveBT4$B_Response)) 

  Affective4 <- (Affective4$estimate) 

   

  #Cognitive - Trials 1 - 4, Participant A 

  CognitiveAAT1 <- data.frame(dplyr::filter(datacor,A_Trial == 1, A_SelfOther == "Self")) 

  CognitiveABT1 <- data.frame(dplyr::filter(datacor,B_Trial == 1, B_SelfOther == "Other")) 

  CognitiveA1 <- c(cor.test(CognitiveAAT1$A_Response, CognitiveABT1$B_Response)) 

  CognitiveA1 <- (CognitiveA1$estimate) 

   

  CognitiveAAT2 <- data.frame(dplyr::filter(datacor,A_Trial == 2, A_SelfOther == "Self")) 

  CognitiveABT2 <- data.frame(dplyr::filter(datacor,B_Trial == 2, B_SelfOther == "Other")) 

  CognitiveA2 <- c(cor.test(CognitiveAAT2$A_Response, CognitiveABT2$B_Response)) 

  CognitiveA2 <- (CognitiveA2$estimate) 

   

  CognitiveAAT3 <- data.frame(dplyr::filter(datacor,A_Trial == 3, A_SelfOther == "Self")) 

  CognitiveABT3 <- data.frame(dplyr::filter(datacor,B_Trial == 3, B_SelfOther == "Other")) 

  CognitiveA3 <- c(cor.test(CognitiveAAT3$A_Response, CognitiveABT3$B_Response)) 

  CognitiveA3 <- (CognitiveA3$estimate) 

   

  CognitiveAAT4 <- data.frame(dplyr::filter(datacor,A_Trial == 4, A_SelfOther == "Self")) 

  CognitiveABT4 <- data.frame(dplyr::filter(datacor,B_Trial == 4, B_SelfOther == "Other")) 

  CognitiveA4 <- c(cor.test(CognitiveAAT4$A_Response, CognitiveABT4$B_Response)) 

  CognitiveA4 <- (CognitiveA4$estimate) 

   

  #Cognitive - Trials 1 - 4, Participant B 

  CognitiveBAT1 <- data.frame(dplyr::filter(datacor,A_Trial == 1, A_SelfOther == "Other")) 

  CognitiveBBT1 <- data.frame(dplyr::filter(datacor,B_Trial == 1, B_SelfOther == "Self")) 

  CognitiveB1 <- c(cor.test(CognitiveBAT1$A_Response, CognitiveBBT1$B_Response)) 

  CognitiveB1 <- (CognitiveB1$estimate) 

   

  CognitiveBAT2 <- data.frame(dplyr::filter(datacor,A_Trial == 2, A_SelfOther == "Other")) 

  CognitiveBBT2 <- data.frame(dplyr::filter(datacor,B_Trial == 2, B_SelfOther == "Self")) 

  CognitiveB2 <- c(cor.test(CognitiveBAT2$A_Response, CognitiveBBT2$B_Response)) 

  CognitiveB2 <- (CognitiveB2$estimate) 

   

  CognitiveBAT3 <- data.frame(dplyr::filter(datacor,A_Trial == 3, A_SelfOther == "Other")) 

  CognitiveBBT3 <- data.frame(dplyr::filter(datacor,B_Trial == 3, B_SelfOther == "Self")) 

  CognitiveB3 <- c(cor.test(CognitiveBAT3$A_Response, CognitiveBBT3$B_Response)) 

  CognitiveB3 <- (CognitiveB3$estimate) 

   

  CognitiveBAT4 <- data.frame(dplyr::filter(datacor,A_Trial == 4, A_SelfOther == "Other")) 

  CognitiveBBT4 <- data.frame(dplyr::filter(datacor,B_Trial == 4, B_SelfOther == "Self")) 

  CognitiveB4 <- c(cor.test(CognitiveBAT4$A_Response, CognitiveBBT4$B_Response)) 
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  CognitiveB4 <- (CognitiveB4$estimate) 

   

  #Experimental Affective, Trials 1-4, Participant A 

  #ExpAffective - Trials 1-4, Participant A  

  ExAffectiveAT1 <- data.frame(dplyr::filter(datacor,A_Trial == 1, A_SelfOther == "Self")) 

  ExAffectiveA1 <- c(cor.test(ExAffectiveAT1$A_Response, ExAffectiveAT1$B_GSR)) 

  ExAffectiveA1 <- (ExAffectiveA1$estimate) 

   

  ExAffectiveAT2 <- data.frame(dplyr::filter(datacor,A_Trial == 2, A_SelfOther == "Self")) 

  ExAffectiveA2 <- c(cor.test(ExAffectiveAT2$A_Response, ExAffectiveAT2$B_GSR)) 

  ExAffectiveA2 <- (ExAffectiveA2$estimate) 

   

  ExAffectiveAT3 <- data.frame(dplyr::filter(datacor,A_Trial == 3, A_SelfOther == "Self")) 

  ExAffectiveA3 <- c(cor.test(ExAffectiveAT3$A_Response, ExAffectiveAT3$B_GSR)) 

  ExAffectiveA3 <- (ExAffectiveA3$estimate) 

   

  ExAffectiveAT4 <- data.frame(dplyr::filter(datacor,A_Trial == 4, A_SelfOther == "Self")) 

  ExAffectiveA4 <- c(cor.test(ExAffectiveAT4$A_Response, ExAffectiveAT4$B_GSR)) 

  ExAffectiveA4 <- (ExAffectiveA4$estimate) 

   

  #ExpAffective - Trials 1-4, Participant B                     

  ExAffectiveBT1 <- data.frame(dplyr::filter(datacor,A_Trial == 1, B_SelfOther == "Self")) 

  ExAffectiveB1 <- c(cor.test(ExAffectiveBT1$B_Response, ExAffectiveBT1$A_GSR)) 

  ExAffectiveB1 <- (ExAffectiveB1$estimate) 

   

  ExAffectiveBT2 <- data.frame(dplyr::filter(datacor,A_Trial == 2, B_SelfOther == "Self")) 

  ExAffectiveB2 <- c(cor.test(ExAffectiveBT2$B_Response, ExAffectiveBT2$A_GSR)) 

  ExAffectiveB2 <- (ExAffectiveB2$estimate) 

   

  ExAffectiveBT3 <- data.frame(dplyr::filter(datacor,A_Trial == 3, B_SelfOther == "Self")) 

  ExAffectiveB3 <- c(cor.test(ExAffectiveBT3$B_Response, ExAffectiveBT3$A_GSR)) 

  ExAffectiveB3 <- (ExAffectiveB3$estimate) 

   

  ExAffectiveBT4 <- data.frame(dplyr::filter(datacor,A_Trial == 4, B_SelfOther == "Self")) 

  ExAffectiveB4 <- c(cor.test(ExAffectiveBT4$B_Response, ExAffectiveBT4$A_GSR)) 

  ExAffectiveB4 <- (ExAffectiveB4$estimate) 

   

  #putting all these correlations into a table 

  bcorr <- c(Identifier,Affective1,Affective2,Affective3,Affective4, 

             CognitiveA1,CognitiveA2,CognitiveA3,CognitiveA4, 

             CognitiveB1,CognitiveB2,CognitiveB3,CognitiveB4, 

             ExAffectiveA1,ExAffectiveA2,ExAffectiveA3,ExAffectiveA4, 

             ExAffectiveB1,ExAffectiveB2,ExAffectiveB3,ExAffectiveB4,  

             NApresentA, NApresent_A, NApresentB, NApresent_B,NApresentPHY, 

NApresent_PHY) 

   

  Trial_Correlations <-rbind(Trial_Correlations, bcorr) 

} 

 

write.csv(Trial_Correlations, "Z:/DataCleaned_study1/Brianna/Exported/Correlations.csv") 
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#--------------------------------------------------------------------------------------------------------------- 

 

#After the correlation table was completed that was manually merged with demographic 

variables, This then had to be transformed into longform data 

 

#--------------------------------------------------------------------------------------------------------------- 

#TRANSFORMING DATA INTO LONGFORM 

 

Data2 <- read_excel("Z:/DataCleaned_study1/Brianna/Exported/Data/Demo_Cor2.xlsx") 

 

longdata <- Data2 %>% pivot_longer(-c(Identification, Dyad, Familiarity, Type, 

Time_Known, Age, Gender,  

                                      Primary_Ethnic_Identity, Secondary_Ethnic_Identity, Profession, 

Education,  

                                      FD, SCI, CH, PPIR_total, NA_in_A, Amount_A, NA_in_B, 

Amount_B, NA_in_PHY, Amount_PHY),  

                                   names_to = c(".value","Conversation"),  

                                   names_pattern = "(.+)_(.+)", 

                                   values_drop_na = FALSE) 

 

write_excel_csv 

(longdata,"Z:/DataCleaned_study1/Brianna/Exported/Data/Data_valence3.csv") 

Data_valence3 <- 

read_csv("Z:/DataCleaned_study1/Brianna/Exported/Data/Data_valence3.csv") 

 

longerdata <- Data_valence3 %>% pivot_longer(-c(Identification, Dyad, Familiarity, Type, 

Time_Known, Age, Gender,  

                                                Primary_Ethnic_Identity, Secondary_Ethnic_Identity, 

Profession, Education,  

                                                FD, SCI, CH, PPIR_total, Conversation, Valence, NA_in_A, 

Amount_A, NA_in_B, Amount_B, NA_in_PHY, Amount_PHY),  

                                             names_to = c("Empathy"),  

                                             values_to = "Correlations", 

                                             values_drop_na = FALSE) 

 

write_excel_csv 

(longerdata,"Z:/DataCleaned_study1/Brianna/Exported/Data/Data_longform5.csv") 

 

 

#------------------------------------------------------------------------------------------------------------ 

#ANALYSIS OF HYPOTHESIS 

 

Data <- read.csv("Z:/DataCleaned_study1/Brianna/Data/Data_longform5.csv") 

Data <- dplyr:::rename(Data, "ID" = "ï..Identification") 

Data <- dplyr:::rename(Data, "Coefficient" = "Correlations") 

names(Data) 

 

#subsetting to different types of empathy 

Cognitive <- filter(Data, Empathy == "Cognitive") 
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Self_reported_Affective <- filter(Data, Empathy == "Self-reported Affective") 

Physiological_Affective <- filter(Data, Empathy == "Physiological Affective") 

Strangers <- filter(Data, Familiarity == "Strangers") 

Relationship <- filter(Data, Familiarity == "Familiar") 

Male <- filter(Data, Gender == "Male") 

Female <- filter(Data, Gender == "Female") 

Gender <- rbind(Male,Female) 

 

 

########## HYPO 1-4 ########## 

 

 

#Hypothesis 1 ------------------------------------------------------------------ 

#Unfamiliar dyads will be associated with lower cognitive and affective empathy in 

comparison to dyads who are familiar with one another. 

hypo1 <- lmer(Coefficient ~ Familiarity*Empathy + (1|Dyad), data = Data) 

hypo1  

summary(hypo1) 

tab_model(hypo1) 

anova(hypo1) 

 

tab_model(hypo1, file = "hypo1table.doc") 

 

 

#Hypothesis 2------------------------------------------------------------------- 

#Higher scores for coldheartedness and self-centred impulsivity factors of psychopathy will 

be associated with decreased affective empathy, whereas cognitive empathy will remain 

stable. 

hypo2 <- lmer(Coefficient ~ SCI*Empathy + CH*Empathy + (1| Dyad), data = Data) 

hypo2 

summary(hypo2) 

tab_model(hypo2) 

anova(hypo2) 

 

tab_model(hypo2, file = "hypo2table.doc") 

 

 

#Hypothesis 3 ------------------------------------------------------------------ 

#For unfamiliar dyads, there will be an improvement in empathy as time increases. 

hypo3 <- lmer(Coefficient ~ Conversation + Empathy + (1| Dyad), data = Strangers) 

hypo3 

summary(hypo3) 

tab_model(hypo3) 

anova(hypo3) 

 

tab_model(hypo3, file = "hypo3table.doc") 

 

 

#Hypothesis 4 ------------------------------------------------------------------ 

#Females will generally perform better than males in both types of empathy. 
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gender_data <- filter(Data, Gender %in% c("Male","Female")) 

gender_test <- gender_data %>% 

  group_by(Empathy) %>% 

  t_test(Coefficient ~ Gender) %>% 

  add_significance() 

gender_test 

summary(gender_test) 

 

mean(Cognitive$Correlations[Cognitive$Gender == "Female"], na.rm = TRUE) 

mean(Cognitive$Correlations[Cognitive$Gender == "Male"], na.rm = TRUE) 

mean(Affective$Correlations[Affective$Gender == "Female"], na.rm = TRUE) 

mean(Affective$Correlations[Affective$Gender == "Male"], na.rm = TRUE) 

mean(EXAffective$Correlations[EXAffective$Gender == "Female"], na.rm = TRUE) 

mean(EXAffective$Correlations[EXAffective$Gender == "Male"], na.rm = TRUE) 

 

sd(Cognitive$Correlations[Cognitive$Gender == "Female"], na.rm = TRUE) 

sd(Cognitive$Correlations[Cognitive$Gender == "Male"], na.rm = TRUE) 

sd(Affective$Correlations[Affective$Gender == "Female"], na.rm = TRUE) 

sd(Affective$Correlations[Affective$Gender == "Male"], na.rm = TRUE) 

sd(EXAffective$Correlations[EXAffective$Gender == "Female"], na.rm = TRUE) 

sd(EXAffective$Correlations[EXAffective$Gender == "Male"], na.rm = TRUE) 

 

 

########## ADDITIONAL ANALYSIS ########## 

 

 

#all variable model ----------------------------------------------------------- 

fullmodel <- lmer(Coefficient ~ FD + SCI + CH + Familiarity + Conversation + Valence + 

Empathy + (1|Dyad), data = Data) 

summary(fullmodel) 

tab_model(fullmodel) 

 

tab_model(fullmodel, file = "fullmodeltable.doc") 

 

#removed FD 

fullmodela <- lmer(Coefficient ~ SCI + CH + Familiarity + Conversation + Valence + 

Empathy + (1|Dyad), data = Data) 

summary(fullmodela) 

tab_model(fullmodela) 

anova(fullmodela, fullmodel) 

 

#removed Valence 

fullmodelb <- lmer(Coefficient ~ SCI + CH + Familiarity + Conversation + Empathy + 

(1|Dyad), data = Data) 

summary(fullmodelb) 

tab_model(fullmodelb) 

anova(fullmodelb, fullmodela) 

 

#removed CH 
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fullmodelc <- lmer(Coefficient ~ SCI + Familiarity + Conversation + Empathy + (1|Dyad), 

data = Data) 

summary(fullmodelc) 

tab_model(fullmodelc) 

anova(fullmodelc, fullmodelb) 

 

#removed Familiarity 

fullmodeld <- lmer(Coefficient ~ SCI + Conversation + Empathy + (1|Dyad), data = Data) 

summary(fullmodeld) 

tab_model(fullmodeld) 

anova(fullmodeld, fullmodelc) 

 

#cannot remove further variables without comprimising model, so this is the model of best fit 

fullmodele <- lmer(Coefficient ~ SCI + Conversation + Empathy + (1|Dyad), data = Data) 

summary(fullmodele) 

tab_model(fullmodele) 

anova(fullmodele, fullmodeld) 

 

#model of best fit is  

modelfit <- lmer(Coefficient ~ SCI + Conversation + Empathy + (1|Dyad), data = Data) 

summary(modelfit) 

tab_model(modelfit) 

tab_model(modelfit, file = "modelofbestfit.doc") 

 

 

#Does Valance differ within empathy scores ------------------------------------- 

val_test <- Data %>% 

  group_by(Empathy) %>% 

  t_test(Coefficient ~ Valence) %>% 

  add_significance() 

val_test 

 

mean(Cognitive$Correlations[Cognitive$Valence == "Positive"], na.rm = TRUE) 

mean(Cognitive$Correlations[Cognitive$Valence == "Negative"], na.rm = TRUE) 

mean(Affective$Correlations[Affective$Valence == "Positive"], na.rm = TRUE) 

mean(Affective$Correlations[Affective$Valence == "Negative"], na.rm = TRUE) 

mean(EXAffective$Correlations[EXAffective$Valence == "Positive"], na.rm = TRUE) 

mean(EXAffective$Correlations[EXAffective$Valence == "Negative"], na.rm = TRUE) 

 

sd(Cognitive$Correlations[Cognitive$Valence == "Positive"], na.rm = TRUE) 

sd(Cognitive$Correlations[Cognitive$Valence == "Negative"], na.rm = TRUE) 

sd(Affective$Correlations[Affective$Valence == "Positive"], na.rm = TRUE) 

sd(Affective$Correlations[Affective$Valence == "Negative"], na.rm = TRUE) 

sd(EXAffective$Correlations[EXAffective$Valence == "Positive"], na.rm = TRUE) 

sd(EXAffective$Correlations[EXAffective$Valence == "Negative"], na.rm = TRUE) 
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#--------------------------------------------------------------------------------------------------------------- 

#CODE FOR GRAPHS 

 

Data <- read.csv("Z:/DataCleaned_study1/Brianna/Data/Data_longform5.csv") 

Data <- dplyr:::rename(Data, "ID" = "ï..Identification") 

Data <- dplyr:::rename(Data, "Coefficient" = "Correlations") 

names(Data) 

 

#subsetting to different types of empathy 

Cognitive <- filter(Data, Empathy == "Cognitive") 

Self_reported_Affective <- filter(Data, Empathy == "Self-reported Affective") 

Physiological_Affective <- filter(Data, Empathy == "Physiological Affective") 

Strangers <- filter(Data, Familiarity == "Strangers") 

Relationship <- filter(Data, Familiarity == "Familiar") 

Male <- filter(Data, Gender == "Male") 

Female <- filter(Data, Gender == "Female") 

Gender <- rbind(Male,Female) 

 

cleanup = theme(panel.grid.major = element_blank(), 

                panel.grid.minor = element_blank(), 

                panel.background = element_blank(), 

                axis.line = element_line(color = "black")) 

 

#colours (examples but save the colours you choose here) 

#Positive = slategray2 

#Negative = grey 

#Self-reported_Affective = deeppink2 

#Cognitive = limegreen 

#Physiological_Affective = orange1 

#Familiar = red1 

#Strangers = royalblue2 

#Female = yellow1 

#Male = mediumturquoise 

 

 

######## BOXPLOTS ############ 

 

 

#Unfamiliar dyads will be associated with lower cognitive and affective empathy in 

comparison to dyads who are familiar with one another. 

hypo1plot <- ggboxplot( 

  Data, x = "Empathy", y = "Coefficient", 

  color = "black", 

  fill = "Familiarity", 

  palette = "npg")+ 

  labs(y = "Empathy Coefficient", 

       fill = "Familiarity")+ 

  scale_fill_manual(labels = c("Familiar", "Unfamiliar"),values = c("red1", "royalblue2"))+ 

  theme(legend.position = "right")+ 

  theme(text=element_text(family="Times New Roman", size=12))+ 
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  theme(axis.title.x = element_text(margin = margin(t = 12)))+ 

  labs(y = "Empathy Coefficient",  

       fill = "Relationship", 

       x = "Type of Empathy")+ 

  scale_x_discrete(limits = c("Cognitive","Physiological Affective","Self-reported 

Affective")) 

hypo1plot 

 

 

#Females will generally perform better than males in both types of empathy 

genderplot <- ggboxplot( 

  Gender, x = "Empathy", y = "Coefficient", 

  color = "black",  

  fill = "Gender")+ 

  scale_fill_manual(values = c("mediumturquoise", "yellow1" ))+ 

  labs(y = "Empathy Coefficient",  

       fill = "Gender")+ 

  theme(legend.position = "right")+ 

  theme(text=element_text(family="Times New Roman", size=12))+ 

  labs(y = "Empathy Coefficient",  

       fill = "Gender", 

       x = "Type of Empathy")+ 

  scale_x_discrete(limits = c("Cognitive","Physiological Affective","Self-reported 

Affective")) 

genderplot 

 

 

#Does Valance differ within empathy scores 

valplot <- ggboxplot( 

  Data, x = "Empathy", y = "Coefficient", 

  color = "black", 

  fill = "Valence", 

  palette = "npg")+ 

  labs(y = "Empathy Coefficient", 

       fill = "Valence")+ 

  scale_fill_manual(values = c("grey", "slategray2"))+ 

  theme(legend.position = "right")+ 

  theme(text=element_text(family="Times New Roman", size=12))+ 

  labs(y = "Empathy Coefficient",  

       fill = "Valence", 

       x = "Type of Empathy")+ 

  scale_x_discrete(limits = c("Cognitive","Physiological Affective","Self-reported 

Affective")) 

valplot 

 

 

########## LINEGRAPHS ############# 

 

 

#For unfamiliar dyads, there will be an improvement in empathy as time increases. 
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ggplot(Strangers, aes(x=Conversation, y=Coefficient, color=Empathy))+ 

  stat_summary(fun = "mean", geom = "pointrange", lwd=0.9, 

               fun.max = function(x) mean(x) + sd(x) / sqrt(length(x)), 

               fun.min = function(x) mean(x) - sd(x) / sqrt(length(x))) + 

  stat_summary(fun = "mean", geom = "line", lwd=0.9) + 

  scale_color_manual(values = c( "limegreen", "orange1", "deeppink2")) + 

  labs(x="Conversation Number", y="Empathy Coefficient", color="Type of Empathy")+ 

  theme(text=element_text(family="Times New Roman", size=12))+ 

  cleanup 

 

 

############# SCATTERPLOTS ################ 

 

 

#same as above but seperated by familiarity also 

ggplot(Self_reported_Affective,aes(x=CH,y=Coefficient))+ 

  labs(y = "Empathy Coefficient", x = "Familiarity")+ 

  geom_point(size=1.5)+ 

  geom_point(shape=19)+ 

  geom_point(aes(color=Familiarity))+ 

  theme(text=element_text(size=12))+ 

  geom_smooth(method = "lm", aes(fill=Familiarity))+ 

  stat_cor(method = "pearson", label.x = 13, label.y = -0.7, r.accuracy = 0.01, p.accuracy = 

0.001)+ 

  cleanup 

 

 

########### SPEARMANS CORRELATION TABLE (descriptives) ###############  

 

 

#For this table a seperate data needs to be made with just the study variables and no other 

stuff in it 

Short <- read.csv("Z:/DataCleaned_study1/Brianna/Data/Playing5.csv") 

allcor <- cor(Short, use = "complete") 

 

#All study variables correlated with one another 

apa.cor.table( 

  allcor, 

  filename = NA,  

  table.number = 1, 

  show.sig.stars = TRUE, 

  show.conf.interval = TRUE, 

  landscape = FALSE) 

allcor 

 

tibble(allcor) 

apa.cor.table(Short, filename = ‘Correlationstable.doc’) 

 

 

########### MATRIX OF SCATTERPLOTS###################### 
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#Cognitive 

ggplot(Cognitive,aes(x=FD,y=Coefficient))+ 

  labs(y = "Cognitive Empathy Coefficient", x = "Fearless Dominance Score")+ 

  geom_point(size=1.5)+ 

  geom_point(shape=19)+ 

  theme(text=element_text(size=12))+ 

  theme(axis.text=element_text(size=16))+ 

  geom_smooth(method = "lm")+ 

  stat_cor(method = "pearson", label.x = 43, label.y = -0.6, r.accuracy = 0.01, p.accuracy = 

0.001, size = 6)+ 

  cleanup 

 

ggplot(Cognitive,aes(x=SCI,y=Coefficient))+ 

  labs(y = "Cognitive Empathy Coefficient", x = "Self-centred Impulsivity Score")+ 

  geom_point(size=1.5)+ 

  geom_point(shape=19)+ 

  theme(text=element_text(size=12))+ 

  theme(axis.text=element_text(size=16))+ 

  geom_smooth(method = "lm")+ 

  stat_cor(method = "pearson", label.x = 33.5, label.y = -0.6, r.accuracy = 0.01, p.accuracy = 

0.001, size = 6)+ 

  cleanup 

 

ggplot(Cognitive,aes(x=CH,y=Coefficient))+ 

  labs(y = "Cognitive Empathy Coefficient", x = "Coldheartedness Score")+ 

  geom_point(size=1.5)+ 

  geom_point(shape=19)+ 

  theme(text=element_text(size=12))+ 

  theme(axis.text=element_text(size=16))+ 

  geom_smooth(method = "lm")+ 

  stat_cor(method = "pearson", label.x = 12.4, label.y = -0.6, r.accuracy = 0.01, p.accuracy = 

0.001, size = 6)+ 

  cleanup 

 

#Physiological Affective 

ggplot(Physiological_Affective,aes(x=FD,y=Coefficient))+ 

  labs(y = "Physiological Affective Empathy Coefficient", x = "Fearless Dominance Score")+ 

  geom_point(size=1.5)+ 

  geom_point(shape=19)+ 

  theme(text=element_text(size=12))+ 

  theme(axis.text=element_text(size=16))+ 

  geom_smooth(method = "lm")+ 

  stat_cor(method = "pearson", label.x = 42, label.y = -0.9, r.accuracy = 0.01, p.accuracy = 

0.001, size = 6)+ 

  cleanup 

 

ggplot(Physiological_Affective,aes(x=SCI,y=Coefficient))+ 
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  labs(y = "Physiological Affective Empathy Coefficient", x = "Self-centred Impulsivity 

Score")+ 

  geom_point(size=1.5)+ 

  geom_point(shape=19)+ 

  theme(text=element_text(size=12))+ 

  theme(axis.text=element_text(size=16))+ 

  geom_smooth(method = "lm")+ 

  stat_cor(method = "pearson", label.x = 32.7, label.y = -0.9, r.accuracy = 0.01, p.accuracy = 

0.001, size = 6)+ 

  cleanup 

 

ggplot(Physiological_Affective,aes(x=CH,y=Coefficient))+ 

  labs(y = "Physiological Affective Empathy Coefficient", x = "Coldheartedness Score")+ 

  geom_point(size=1.5)+ 

  geom_point(shape=19)+ 

  theme(text=element_text(size=12))+ 

  theme(axis.text=element_text(size=16))+ 

  geom_smooth(method = "lm")+ 

  stat_cor(method = "pearson", label.x = 12.2, label.y = -0.9, r.accuracy = 0.01, p.accuracy = 

0.001, size = 6)+ 

  cleanup 

 

#Self-reported Affective 

ggplot(Self_reported_Affective,aes(x=FD,y=Coefficient))+ 

  labs(y = "Self-reported Affective Empathy Coefficient", x = "Fearless Dominance Score")+ 

  geom_point(size=1.5)+ 

  geom_point(shape=19)+ 

  theme(text=element_text(size=12))+ 

  theme(axis.text=element_text(size=16))+ 

  geom_smooth(method = "lm")+ 

  stat_cor(method = "pearson", label.x = 42, label.y = -0.7, r.accuracy = 0.01, p.accuracy = 

0.001, size = 6)+ 

  cleanup 

 

ggplot(Self_reported_Affective,aes(x=SCI,y=Coefficient))+ 

  labs(y = "Self-reported Affective Empathy Coefficient", x = "Self-centred Impulsivity 

Score")+ 

  geom_point(size=1.5)+ 

  geom_point(shape=19)+ 

  theme(text=element_text(size=12))+ 

  theme(axis.text=element_text(size=16))+ 

  geom_smooth(method = "lm")+ 

  stat_cor(method = "pearson", label.x = 32.5, label.y = -0.7, r.accuracy = 0.01, p.accuracy = 

0.001, size = 6)+ 

  cleanup 

 

ggplot(Self_reported_Affective,aes(x=CH,y=Coefficient))+ 

  labs(y = "Self-reported Affective Empathy Coefficient", x = "Coldheartedness Score")+ 

  geom_point(size=1.5)+ 

  geom_point(shape=19)+ 
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  theme(text=element_text(size=12))+ 

  theme(axis.text=element_text(size=16))+ 

  geom_smooth(method = "lm")+ 

  stat_cor(method = "pearson", label.x = 12, label.y = -0.7, r.accuracy = 0.01, p.accuracy = 

0.001, size = 6)+ 

  cleanup 

 

 

######### EXAMPLE GRAPH (Self-reported Affective Empathy) ########### 

 

 

D21 <- read_csv("C:/Users/DELL/Dropbox/eMotion 

Capture/Data_projects/FEP_project/graph/D21.csv") 

D36 <- read_csv("C:/Users/DELL/Dropbox/eMotion 

Capture/Data_projects/FEP_project/graph/D36.csv") 

 

#high 

ggplot(data=D36, aes(x=Frame, y=Response, group=Participant)) + 

  geom_line(aes(color=Participant), lwd=0.7)+ 

  scale_colour_manual(values=c(A="blue",B="red"))+  

  theme_classic() + 

  theme(text=element_text(family="Times New Roman", size=12))+ 

  labs(subtitle = "Self-reported Affective Empathy Coefficient: r = .82", x = " Time (frames)", 

y = "Emotional Intensity Rating") + 

  theme(plot.title = element_text(hjust = 0.5), 

        plot.subtitle = element_text(hjust = 0.5), 

        plot.caption = element_text(hjust = 0.9)) + 

  ylim(0, 10) + 

  theme(legend.position="bottom")+ 

  scale_x_continuous(expand = c(0, 0),breaks=seq(0,47000,8000))+ 

  scale_y_continuous(expand = c(0, 0),breaks=seq(0,12,2)) 

 

 

#low 

ggplot(data=D21, aes(x=Frame, y=Response, group=Participant)) + 

  geom_line(aes(color=Participant), lwd=0.7)+ 

  scale_colour_manual(values=c(A="blue",B="red"))+  

  theme_classic()+ 

  theme(text=element_text(family="Times New Roman", size=12))+ 

  labs(subtitle = "Self-reported Affective Empathy Coefficient: r = .05", x = "Time (frames)", 

y = "Emotional Intensity Rating") + 

  theme(plot.title = element_text(hjust = 0.5), 

        plot.subtitle = element_text(hjust = 0.5), 

        plot.caption = element_text(hjust = 0.9)) + 

  ylim(0, 10) + 

  theme(legend.position="bottom")+ 

  scale_y_continuous(expand = c(0, 0),breaks=seq(0,12,2))+ 

  scale_x_continuous(expand = c(0, 0),breaks=seq(0,47000,8000)) 
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#--------------------------------------------------------------------------------------------------------------- 

#COHENS D AND AVERAGES 

 

Data <- read.csv("Z:/DataCleaned_study1/Brianna/Data/Data_longform5.csv") 

Data <- dplyr:::rename(Data, "ID" = "ï..Identification") 

Data <- dplyr:::rename(Data, "Coefficient" = "Correlations") 

names(Data) 

 

#subsetting to different types of empathy 

Cognitive <- filter(Data, Empathy == "Cognitive") 

Self_reported_Affective <- filter(Data, Empathy == "Self-reported Affective") 

Physiological_Affective <- filter(Data, Empathy == "Physiological Affective") 

Male <- filter(Data, Gender == "Male") 

Female <- filter(Data, Gender == "Female") 

Gender <- rbind(Male,Female) 

 

cleanup = theme(panel.grid.major = element_blank(), 

                panel.grid.minor = element_blank(), 

                panel.background = element_blank(), 

                axis.line = element_line(color = "black")) 

 

 

#######COHENS D###### 

 

 

# cohens D for males vs females 

PhysMale <- filter(Physiological_Affective, Gender == "Male") 

PhysFemale <- filter(Physiological_Affective, Gender == "Female") 

CogMale <- filter(Cognitive, Gender == "Male") 

CogFemale <- filter(Cognitive, Gender == "Female") 

SREMale <- filter(Self_reported_Affective, Gender == "Male") 

SREFemale <- filter(Self_reported_Affective, Gender == "Female") 

 

cohensD(PhysMale$Coefficient, PhysFemale$Coefficient) 

cohensD(CogMale$Coefficient, CogFemale$Coefficient) 

cohensD(SREMale$Coefficient, SREFemale$Coefficient) 

 

#cohens D for positive vs negative 

Physpos <- filter(Physiological_Affective, Valence == "Positive") 

Physneg <- filter(Physiological_Affective, Valence == "Negative") 

Cogpos <- filter(Cognitive, Valence == "Positive") 

Cogneg <- filter(Cognitive, Valence == "Negative") 

SREpos <- filter(Self_reported_Affective, Valence == "Positive") 

SREneg <- filter(Self_reported_Affective, Valence == "Negative") 

 

cohensD(Physpos$Coefficient, Physneg$Coefficient) 

cohensD(Cogpos$Coefficient, Cogneg$Coefficient) 

cohensD(SREpos$Coefficient, SREneg$Coefficient) 
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#cohens D for familiar vs strangers 

Physfam <- filter(Physiological_Affective, Familiarity == "Familiar") 

Physstra <- filter(Physiological_Affective, Familiarity == "Strangers") 

Cogfam <- filter(Cognitive, Familiarity == "Familiar") 

Cogstra <- filter(Cognitive, Familiarity == "Strangers") 

SREfam <- filter(Self_reported_Affective, Familiarity == "Familiar") 

SREstra <- filter(Self_reported_Affective, Familiarity == "Strangers") 

 

cohensD(Physfam$Coefficient, Physstra$Coefficient) 

cohensD(Cogfam$Coefficient, Cogstra$Coefficient) 

cohensD(SREfam$Coefficient, SREstra$Coefficient) 

 

 

#Some averages, mean & sd for empathy types for familar vs stranger 

mean(Physfam$Coefficient,na.rm = TRUE) 

mean(Physstra$Coefficient,na.rm = TRUE) 

mean(Cogfam$Coefficient,na.rm = TRUE) 

mean(Cogstra$Coefficient,na.rm = TRUE) 

mean(SREfam$Coefficient,na.rm = TRUE) 

mean(SREstra$Coefficient,na.rm = TRUE) 

 

sd(Physfam$Coefficient,na.rm = TRUE) 

sd(Physstra$Coefficient,na.rm = TRUE) 

sd(Cogfam$Coefficient,na.rm = TRUE) 

sd(Cogstra$Coefficient,na.rm = TRUE) 

sd(SREfam$Coefficient,na.rm = TRUE) 

sd(SREstra$Coefficient,na.rm = TRUE) 

 

 

 

########TABLES FOR METHOD######### 

 

 

Main_data <- read_excel("Z:/DataCleaned_study1/Brianna/Data/Demo_Cor2.xlsx") 

View(Main_data) 

summary(Main_data) 

 

#filtering out the two groups 

Relationship_data <- data.frame(filter(Main_data, Familiarity == "Familiar")) 

Strangers_data <- data.frame(filter(Main_data, Familiarity == "Strangers")) 

summary(Main_data) 

summary(Relationship_data) 

summary(Strangers_data) 

summary(Main_data$Age) 

 

#1st table - mean and sd of PPIR & Age 

mean(Main_data$Age, na.rm = TRUE) 

mean(Main_data$PPIR_total, na.rm = TRUE) 

mean(Main_data$FD, na.rm = TRUE) 

mean(Main_data$SCI, na.rm = TRUE) 
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mean(Main_data$CH, na.rm = TRUE) 

sd(Main_data$Age, na.rm = TRUE) 

sd(Main_data$PPIR_total, na.rm = TRUE) 

sd(Main_data$FD, na.rm = TRUE) 

sd(Main_data$SCI, na.rm = TRUE) 

sd(Main_data$CH, na.rm = TRUE) 

 

mean(Relationship_data$Age, na.rm = TRUE) 

mean(Relationship_data$PPIR_total, na.rm = TRUE) 

mean(Relationship_data$FD, na.rm = TRUE) 

mean(Relationship_data$SCI, na.rm = TRUE) 

mean(Relationship_data$CH, na.rm = TRUE) 

sd(Relationship_data$Age, na.rm = TRUE) 

sd(Relationship_data$PPIR_total, na.rm = TRUE) 

sd(Relationship_data$FD, na.rm = TRUE) 

sd(Relationship_data$SCI, na.rm = TRUE) 

sd(Relationship_data$CH, na.rm = TRUE) 

 

mean(Strangers_data$Age, na.rm = TRUE) 

mean(Strangers_data$PPIR_total, na.rm = TRUE) 

mean(Strangers_data$FD, na.rm = TRUE) 

mean(Strangers_data$SCI, na.rm = TRUE) 

mean(Strangers_data$CH, na.rm = TRUE) 

sd(Strangers_data$Age, na.rm = TRUE) 

sd(Strangers_data$PPIR_total, na.rm = TRUE) 

sd(Strangers_data$FD, na.rm = TRUE) 

sd(Strangers_data$SCI, na.rm = TRUE) 

sd(Strangers_data$CH, na.rm = TRUE) 

 

 

#2nd table - familiar couples 

summary(Relationship_data$Time_Known) 

factor(Relationship_data$Time_Known) 

mean(Relationship_data$Time_Known, na.rm = TRUE) 

sd(Relationship_data$Time_Known, na.rm = TRUE) 

 

class(Relationship_data$Type) 

tabyl(Relationship_data$Type) 

 

#3rd table - frequency of everything else 

tabyl(Main_data$Gender) 

tabyl(Main_data$Primary_Ethnic_Identity) 

tabyl(Main_data$Secondary_Ethnic_Identity) 

tabyl(Main_data$Education) 

tabyl(Main_data$Profession) 

 

tabyl(Relationship_data$Gender) 

tabyl(Relationship_data$Primary_Ethnic_Identity) 

tabyl(Relationship_data$Secondary_Ethnic_Identity) 

tabyl(Relationship_data$Education) 
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tabyl(Relationship_data$Profession) 

 

tabyl(Strangers_data$Gender) 

tabyl(Strangers_data$Primary_Ethnic_Identity) 

tabyl(Strangers_data$Secondary_Ethnic_Identity) 

tabyl(Strangers_data$Education) 

tabyl(Strangers_data$Profession) 

 

 

#--------------------------------------------------------------------------------------------------------------- 

 


