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Psychopathy and Lack of Affective Empathy: Cardiac Correlates in College 

Students 

Jonathan Cook Waldron 
ABSTRACT 

Empathy deficiency is considered a cardinal trait associated with psychopathy. This study 

examined empathy as cognitive and affective constructs during a mood task meant to evoke 

happiness and sadness. Fifty-two undergraduate students organized in same-gender pairs (17 

female pairs and 9 male pairs) completed measures of empathy, psychopathy, social desirability, 

social anxiety, demographics and health. Participants engaged in a social mood task where one 

individual spoke about happy or sad events in the past year while the other individual listened. 

The procedure incorporated a within-subjects design, so that the participant order switched so 

each participant would listen and speak about both happy and sad events. Throughout the 

procedure, cardiac measures were collected through an electrode strap. Psychopathic traits was 

related to reductions in heart rate variability when listening to other participants discuss sad 

events, and this was most pronounced in those who also had low empathy scores. Trait cognitive 

empathy was unrelated to cardiac changes or to state cognitive empathy. Participants’ own heart 

rate and heart rate variability were the only predictors of heart rate and heart rate variability 

during the mood induction procedures, while the other participant’s heart rate and heart rate 

variability were not. Additionally, psychopathic traits did not moderate this relationship. Results 

are discussed in terms of how vagal withdrawal may be related to psychopathy and low empathy, 

especially when listening to sad events. 
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Chapter 1 - Introduction 

 For years, empathy has been regarded as an invaluable, yet often unappreciated, 

psychological phenomenon (Baron-Cohen, 2011) that is very difficult to empirically study. 

Empathy allows people to share a connection with others, and this bond may motivate social 

behaviors, facilitate the formation of interpersonal relationships, and serve as a building block 

for other constructs such as prosocial behavior, guilt, remorse, moral internalization, and a desire 

to enhance the “greater good” (Batson, Fultz, & Schoenrade, 1987; Eisenberg & Fabes, 1998; 

Hoffman, 2000; Roberts & Strayer, 1996). 

Clinically, the importance of empathy in establishing true therapeutic relationships has 

been stressed for years (see Beck, Rush, Shaw, & Emery, 1979; Rogers, 1967). Moreover, 

previous research notes that empathy issues are evident in several psychological disorders, 

including autism spectrum disorders (Hobson, 2007), personality disorders such as psychopathy 

(Dolan & Fullam, 2007), and even depression (O’Connor, Berry, Lewis, Mulherin, & 

Crisostomo, 2007). Empathy, as a whole construct, underlies several different disorders. Yet, 

empathy is multifaceted and it may be inaccurate to claim that somebody has a holistic empathy 

deficit. For example, empathy can be divided into components (Jolliffe & Farrington, 2004; 

Lawrence, Shaw, Baker, Baron-Cohen, & David, 2004), and psychological disorders may be 

characterized by limitations in any one or more of these components. Clearly, empathy is an 

important phenomenon that deserves serious investigation into its component parts and how it 

manifests itself in humans.  

This study explores how empathy emerges from a physiological perspective. The more 

automatic emotional reactions in an observer (hereafter referred to as the observer) who views 

another person’s (hereafter referred to as the target) emotions are emphasized. As previously 

mentioned, different psychological disorders are known to be associated with certain empathy 

component deficits. Psychopathy, for example, is a rare personality disorder characterized by 

emotional and empathic poverty (Blair, 2007; Hare, 1999). This study therefore examines 

psychopathic traits in the relationship between empathic stimuli and physiologic responses. 

1.1 Empathy 

Definition. 

 The term empathy has existed since at least the early 1900s, derived from Einfühlung, 

German for “in-feeling”. Theodor Lipps (1903) used the word to describe psychological contexts 



 

 2 

several years before the English word ‘empathy’ was translated from Einfühlung (Titchener, 

1909). In his original paper, Lipps stressed that empathy is predominantly affective in nature and 

it primarily serves to connect people emotionally. If there is a cognitive component of this 

connection, it occurs after the affective facet (see Gladstein, 1984 for a review). Empathy implies 

an experiencing of a target’s internal state and feeling those emotions as one’s own. Wispe 

(1991) wrote “in empathy one substitutes oneself for the other person,” and  “in empathy one 

acts "as if" one were the other person. The object of empathy is understanding” (p. 79-80).  

Hoffman (1987) defined empathy as “an affective response more appropriate to someone else’s 

situation than to one’s own” (p. 48).  Brook and Kosson (2012) define empathy as an 

“interpersonal phenomenon” (p. 1) between a target experiencing an emotion and an observer.  

The observer then experiences the emotion of the target. 

 Today, researchers agree that empathy has both affective and cognitive components 

(Jolliffe & Farrington, 2004; Lawrence et al., 2004). The affective component of empathy 

involves personally experiencing a target’s emotions, while the cognitive component of empathy 

involves understanding and inferring the emotions a target may be experiencing (Jolliffe & 

Farrington, 2004). Cognitive empathy implies simply knowing, as opposed to feeling, the 

emotional state of another person. Affective empathy means that when a target is in pain, or 

happy, or any other feeling, the observer experiences the same affective state as if they were 

actually feeling it too (Barnett & Mann, 2013). 

Models and Measurement. 

 Several models of empathy have been developed to capture both components of empathy. 

In one such model, an observer views a target experiencing an emotion (Barnett & Mann, 2013). 

This emotion serves as a stimulus for immediate cognitive and affective processes. Cognitive 

processes involve perspective taking and an accurate construction of another’s view, while the 

affective process involves the experience of the target’s emotion. Both the affective and 

cognitive processes can lead to secondary cognitive and affective responses, respectively. 

Prosocial behavior may be triggered later if a person is appropriately motivated and willing, and 

if they are able to emotionally regulate. 

 Different methods and measures of empathy have been developed; notable among these 

is the “Reading the Mind in the Eyes” test (Baron-Cohen, Jolliffe, Mortimore, & Robertson, 

1997). This test asks observers to examine eye-regions of a face and to pick the emotion the 
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target is experiencing. Since this measure involves thinking about a target’s mental state, it is 

considered a measure of cognitive empathy. Similar tasks have been developed, including tasks 

in which an observer views a picture of a target, a video of a target, or the target is in the same 

room. If the goal of the task is to name the target emotion, then it is usually a cognitive empathy 

task. If the goal of the task it to feel what the other person is feeling, then it is an affective 

empathy task. The question then becomes how does one assess for the affective experience. 

While there are numerous self-report measures of empathy, three main scales have been 

utilized more than any other (Chlopan, McCain, Carbonell, & Hagen, 1985; Jolliffe & 

Farrington, 2004). These scales are the Hogan Empathy Scale (HES; Hogan, 1969), 

Questionnaire Measure of Emotional Empathy (QMEE; Mehrabian & Epstein, 1972), and the 

Interpersonal Reactivity Index (IRI; Davis, 1980; Davis, 1983). The HES is regarded as a 

measure of cognitive empathy (Jolliffe & Farrington, 2006), while the QMEE and IRI are usually 

considered a measure of both cognitive and affective empathy, in addition to personal distress. 

Jolliffe and Farrington (2006) argue, however, that the affective components of the QMEE and 

IRI are more a measure sympathy or general concern, rather than shared, empathic emotions. 

There are other issues with these scales related to the accuracy of empathy being measured and 

reliability of measurement (Cross & Sharpley, 1982; Deutsch & Madle, 1975; Eisenberg & 

Lennon, 1983; Jolliffe & Farrington, 2006; Kagan & Schneider, 1987; Wispe, 1986). Overall, 

cognitive empathy tends to be more easily measured, while affective empathy remains elusive 

and harder to quantify. 

Physiology and Empathy. 

One potential method to gauge affective empathy is through the use of physiologic tools, 

including cardiac responses. Emotional arousal is associated with specific physiological changes 

(see Kreibig, 2010 for a review), and it makes sense that experiencing affective empathy should 

also be associated with specific physiological changes. One of the earliest studies of affective 

empathy compared differences between direct and observed aversive situations (Craig & Wood, 

1969). Forty-eight college-aged students were asked to either insert their hand in cold water or 

observe a target do the same. When observers watched a target, HR decreased by 6.50 beats per 

minute (bpm) on average. This HR deceleration is consistent with research on aversive stimuli 

(Bradley, 2000).  

 To understand differences based on levels of empathy, researchers often use median splits 
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using self-reported empathy data. This allows for a comparison between high and low empathy 

groups. In one such study, 38 women observers viewed videos of infant targets displaying 

different emotional expressions (i.e., happy, sad, neutral). The women were divided into two 

groups based on the QMEE, with 18 categorized as the high-empathy group and 20 in the low-

empathy group (Wiesenfeld, Whitman, & Malatesta, 1984). Results found initial HR 

deceleration and then acceleration above baseline in observers who scored high on the QMEE. 

Conversely, low empathy observers exhibited only HR deceleration. Change in average HR to 

the more emotional evocative stimuli (i.e., happy and sad) versus neutral stimuli was much 

higher in the high empathy group. The authors concluded that the observers with higher empathy 

have more cardiac responding to targets. It should be noted that the researchers did not consider 

differences based on the different emotions expressed by the infant targets, but rather combined 

the emotional reactions together.  

 During empathy tasks in which various emotional stimuli are presented, results reveal 

different cardiac reactions to these stimuli. In one study, films meant to evoke sadness relate to 

more clearly discernable physiological reactions than films evoking something frightening 

(Eisenberg et al., 1991). In college students, HR decreased significantly when observers viewed 

a sad target, but showed insignificant changes in HR to a distressing film. The authors noted that 

the scary film was long and may have been too frightening, resulting in skewed and inaccurate 

responding. That is, HR may have been too elevated throughout the film, and significant changes 

in HR were simply not possible due to it reaching a max plateau. Using self-report measurement 

to assess for how an observer views the target’s emotional experiences during films also 

demonstrates that sadness is related to deceleration. Overall, sadder ratings of a target’s emotion 

correlated with greater HR deceleration in the observer (Eisenberg & Fabes, 1990). 

 HR may be more informative when examined along with other physiological variables, 

such as heart rate variability. Measures of heart rate variability (HRV), such as respiratory sinus 

arrhythmia (RSA), may be more accurate in helping researchers understand what system is 

activated, since many measures of high-frequency HRV are considered a measure of 

parasympathetic activity (Berntson, Cacioppo, Quigley, & Fabro, 1994). Further, HRV at rest 

and activity help to inform one’s ability to self-regulate. Studies demonstrate that in school-aged 

children, RSA activation or smaller decreases in RSA from baseline to task during socially 

challenging tasks had better behavioral self-regulation and fewer externalizing problems 
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(Hastings et al., 2008). Alternatively, greater vagal withdrawal has been found to be related to 

fewer externalizing problems in children (Graziano & Derefinko, 2013), the belief being that 

children are better able to pay attention and thus control emotions. Baseline RSA is also thought 

to be related to emotion regulation capacity (Beauchaine, 2001), where RSA change is thought to 

be related to state emotion regulation (Porges, 1995).  

 In terms of empathy, Côté and colleagues (2011) found that resting RSA was positively 

associated with empathic accuracy in adults. Empathic accuracy in this circumstance meant the 

absolute value of the difference between what the target reported their emotion was and what the 

observer felt the target was experiencing. Liew and colleagues (2010) noted that resting RSA 

was positively related to empathic concern in children aged 1.5-years-old. Diamond, Fagundes, 

and Butterworth (2011) measured RSA in 103 14-year-olds (51 boys and 52 girls). The 

adolescent talked with his or her mother about positive experiences for several minutes and 

negative experiences for several minutes. The participants privately rated how they felt 

themselves and how they felt the other person was feeling at certain moments during the 

conversation. Participants with higher RSA were more likely to match their mother in these 

ratings, suggesting better empathy skills.  

 Using physiologic measures in children can help researchers understand affective empathy 

and how it might develop, especially considering the unique difficulties associated with 

children’s self-reported feelings. Often, children do not have the words to describe their feelings, 

and only the affective component can be gauged. Zahn-Waxler and colleagues (1995) measured 

HR as a correlate of affective empathy in 82 young children. The children watched a target 

experience different emotions, specifically pain and distress. While viewing the targets, affective 

empathic concern was coded based on the observer’s expressed sadness. Results indicated that 

when the observer watched a target’s sadness, HR deceleration was related to greater empathic 

concern. Interestingly, higher overall HR was associated with greater empathy as well. Children 

with higher arousal states may be more in-tune with the other person’s sadness. Researchers 

noted sex differences, in that boys tended to have lower HR overall than girls.  

 The use of HR to differentiate emotions in children has also been promising. In a study of 

preschool and second-grade children, HR was recorded while participants viewed sad and 

anxiety provoking films (Eisenberg, Fabes, Bustamante, Mathy, Miller, & Lindholm, 1988). For 

the anxious film, the target was scared during a thunderstorm and had a fearful face. In the sad 
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film, the target had a frowning face due to a pet’s death. HR change from baseline to task was 

analyzed. Results indicated HR acceleration during the anxious films, while HR decelerated 

during the sad films. When asked to rate their own emotions based on the films, several of the 

youngest children did not report experiencing any emotions. In those who did report, their 

responses were much less differentiated between the emotions. HR changes were clearly evident, 

even beyond conscious understanding in these children.  

 Familiarity and knowledge about other people may affect empathic responding. While 

some research shows that people are more likely to empathize with people who are similar 

(Krebs, 1975; Soto & Levenson, 2009), Levenson and Ruef (1992) were interested in how 

strangers may empathize, in this case, to a previously recorded unknown couple. In their study, a 

heterosexual married couple interacted with each other while HR was recorded throughout a 

session. Immediately after this interaction, each person watched the taped conversation alone. A 

continuous rating of how positive or negative the person felt was recorded by using a dial. In a 

later session, an observer with no previous interaction with the couple watched the tapes. This 

observer was asked to watch one of the spouses and rate how positive or negative they felt their 

target was feeling. Further, HR was recorded throughout this procedure. Results indicated that 

the lower cardiac arousal an observer had, the more accurate they were at rating only positive 

feelings of a target. Importantly, there were no sex differences, no connection between self-

reported empathy and empathic accuracy, and no relationship between self-perceptions of 

empathic accuracy and actual empathic precision. This suggests that some physiologic correlates 

of empathy may not always be susceptible to familiarity or conscious appraisal. 

 Levenson and Ruef (1992) touched on an important method to understand empathy: 

physiological linkage. Physiological linkage implies that a target and an observer match, in that a 

change in one correlates and corresponds with a change in another. This synchrony of responses 

is especially promising for affective empathy research. Considering that the definition of 

affective empathy is a matching of emotions, one would expect a matching of physiological 

responses. Some of the earliest studies of synchrony examined patient and therapist dyads during 

therapy sessions (Coleman, Greenblatt, & Solomon, 1956; DiMascio, Boyd, & Greenblatt, 1957; 

DiMascio, Boyd, Greenblatt, & Solomon, 1955). Overall, the more a therapist and client 

matched physiologically during the session, the more empathic the client viewed the therapist 

and the better mental health outcomes. The client often felt a better sense of connection when the 
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therapist matched them. Kaplan and Bloom (1960) went so far as to say that HR synchrony may 

be a direct physiological component of empathy and should be explored in disorders with 

empathy-related issues. 

1.2 Psychopathy and Callous/Unemotional Traits 

Definition and History. 

Psychopathy is a rare personality disorder characterized by emotional and empathic 

poverty (Blair, 2007; Hare, 1999). Additionally, psychopathy is associated with a propensity 

toward antisocial behaviors, chaotic lifestyles, and arrogant and deceitful interpersonal styles 

(Cooke & Michie, 2001; Hare, 1999; Vitacco, Neumann, & Jackson, 2005). While proponents 

for a primarily behavioral position of psychopathy exist (see Bodholdt, Richards, & Gacono, 

2000), others argue that antisocial behaviors poorly predict psychopathic traits and should not be 

a central feature of the disorder (Blair, 2007; Skeem & Cooke, 2010). The primary, cardinal 

feature of psychopathy lies in affective deviance and the callousness demonstrated by these 

individuals (Mitchell & Blair, 2000; Patrick, 1994). For example, so called “successful 

psychopaths” may engage in nonviolent behaviors (Gao & Raine, 2010), but still engage in 

callous actions toward others (Hall & Benning, 2006). Research has shown higher rates of 

psychopathy in business, medical, and legal fields (Babiak, Neumann, & Hare, 2010; Dutton, 

2012) as it is necessary to be unemotional and detached in these fields. Considering the current 

sample of college students, it is likely that those with higher psychopathic traits are more 

“successful” and have a different profile.   

 Scholarly research on traditional psychopathy has been documented since the 1800s. 

James Cowles Pritchard (cited in Brougham, 1838) wrote Treatise on Insanity and Other 

Disorders Affecting the Mind in 1835, where he noted individuals with a “morbid perversion of 

the feelings, affections, and active powers, without any illusion or erroneous conviction 

impressed upon the understanding with an apparently unimpaired state of intellectual faculties” 

(p. 484). The physician, Philippe Pinel, described patients who had manie sans delire (insanity 

without delusion), suggesting a condition in which an individual appears ordinary, but is in fact 

disordered (Bodholdt, Richards, & Gacono, 2000). The modern view of psychopathy is attributed 

to Cleckley (1941; 1982), who described psychopathy as a “mask of sanity” in that the individual 

mimics normality to obscure the callous nature underneath. As Johns and Quay (1962) famously 

put it, psychopathic individuals “know the words, but not the music” (p. 217).    
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 In order to understand how psychopathy develops, especially given the argument that it is 

a personality disorder and thus evident in early years (Frick, 2002), researchers have attempted to 

apply psychopathic traits to children and adolescents. Using several different techniques adapted 

for youth, two factors have emerged that overlap with adult psychopathy (Frick, O’Brien, 

Wootton, & McBurnett, 1994; Hare, 1991). Callous/unemotional (C/U) traits tend to overlap 

with the primary, affective deviance aspect of psychopathy, while impulsivity and conduct 

problem (I/CP) traits tend to overlap with the secondary, behavioral aspect of psychopathy. The 

C/U traits distinguish youth from other antisocial youth (Vincent, Vitacco, Grisso, & Corrado, 

2003) and are thought to be a precursor to adult psychopathy (Frick, 2009). 

In regard to empathy, research has shown that psychopathic individuals with primary 

traits do have empathy deficits (Hare, 1991; Pardini, Lochman, & Frick, 2003). When examining 

the components of empathy, however, individuals high in primary psychopathic and C/U traits 

demonstrate normal cognitive empathy (Blair, Sellars, Strickland, Clark, Williams, Smith, & 

Jones, 1996; Richell et al, 2003). The idea that psychopathic individuals have normal cognitive 

emotional understanding, and only affective emotional poverty, is not new.  Patrick, Bradley and 

Lang (1993) noted that incarcerated psychopathic individuals were able to subjectively name 

what different emotion pictures evoked “internally”, but these same participants demonstrated 

lessened startle response to unpleasant pictures, suggesting only an internal affective deficit. 

Research on 2,760 3- to 13-year-old children shows that parent reports of C/U traits are related to 

faulty affective empathy in boys, but not in girls (Dadds et al., 2009). Interestingly, higher C/U 

traits were related to cognitive empathy deficits in both boys and girls. However, the cognitive 

deficits significantly reduced in boys as they entered their teenage years.  The researchers 

proposed that the cognitive component develops, but the affective component does not. In a 

study of 47 adolescent boys treated at a juvenile delinquency home, a negative correlation (r = -

.48) was found between C/U traits and empathy (Holmqvist, 2008).  There were no significant 

relationships between I/CP traits and empathy.  Patrick, Cuthbert and Lang (1994) noted in their 

sample of 54 prisoners that it is not those with antisocial behavioral traits who elicited a lessened 

fear startle, but only those with the affective deficits. Keeping in mind that psychopathy can be 

considered the quintessential affective empathic disorder (Blair, 2007; Soderstrom, 2003), 

understanding the physiological correlations may elucidate how affective empathy manifests 

itself. 
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 Psychopathy and Empathy: Physiological Correlates.  

 Considering the findings mentioned between cardiac correlates and empathy in a typical 

population, disorders associated with empathy should demonstrate physiological differences. 

Psychopathy is, therefore, an apt disorder to study. As noted, psychopathic individuals 

apparently present no cognitive empathy deficits, only affective empathy difficulties, especially 

in adults (Blair, 2005; Blair et al., 1996). Surprisingly, although multiple studies exist on shallow 

affect and lack of emotionality in psychopathy (see Lorber, 2004; Raine, 2002 for reviews), few 

studies have actually empirically studied empathy related deficits in psychopathy, despite it 

being considered a primary dysfunction of the disorder. That is, most of the empathy research in 

psychopathy and C/U traits is purely theoretical. Even fewer studies, therefore, have examined 

physiological correlates of empathy in psychopathy. Raine (2002) suggested that the 

physiological component of psychopathy is crucial to understanding mechanisms and causes of 

the disorder. By knowing the automatic processes, one can begin to understand the development 

of the dysfunction.  

Cardiac measures, historically, are one of the most widely explored physiological 

correlates of psychopathy (Lorber, 2004). Yet, few studies have incorporated cardiac measures 

when examining empathy deficits associated with psychopathy. In one investigation, 

psychopathy and emotions were examined in 40 male and 26 female college student athletes 

(Stanger, Kavussanu, Willoughby, & Ring, 2012). Athletes in some sports engage in behaviors 

that may be considered both antisocial (e.g., violent contact) and callous (e.g., disengagement of 

emotions to complete the sport). Therefore, one might expect increases in psychopathy and 

limited empathy. Participants completed measures on psychopathy and empathy. Specifically, 

the psychopathy measure was the Self-Report Psychopathy Scale III (Paulhus, Hemphill, & 

Hare, 2009), which includes four dimensions of psychopathy: interpersonal manipulation, 

callous affect, erratic lifestyle, and criminal tendencies. Only a total psychopathy score was 

calculated. Empathy was measured using the IRI. The observers viewed pictures of pleasant 

(e.g., players celebrating), unpleasant (e.g., players being kicked in the stomach), or neutral (e.g., 

players standing) scenes while having several physiological measures, including HR, recorded. 

Results indicated that psychopathy was positively associated with HR change (r = .31, p < .05), 

which meant less HR deceleration when viewing the unpleasant pictures. The IRI measure of 

empathy was not related to any of the physiological measures. Of note, the researchers included 
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a measure of antisocial behaviors. Antisocial behaviors were not related to HR change, or any of 

the other physiological variables, suggesting that it may be only primary psychopathy, rather 

than antisociality, that is related to cardiovascular differences during empathy tasks.  

A limited number of studies have examined children with C/U traits and HR correlates of 

empathy. In one study, 95 children (ages 7-11) were recruited from special schools for those with 

emotional and behavioral problems and were divided into three groups (Anastassiou-

Hadjicharalambous & Warden, 2008). These groups included conduct disordered children high 

in C/U traits, conduct disordered children low in C/U traits, and controls. The control group was 

recruited from schools close to the special schools. Children were classified based on the 

Antisocial Process Screening Device (ASPD; Frick & Hare, 2001), which includes a C/U 

subscale. The observers viewed a child target in scary situations (e.g., thunder storm) meant to 

evoke fear while HR was continuously monitored. Further, empathy self-report measures were 

completed. Results indicated that the high C/U children had significantly lower HR (82.41 bpm) 

than just the conduct disordered (85.82 bpm) and controls (84.17 bpm) at baseline. Further, the 

high C/U group had significantly lower magnitude change in HR (Δ1.14 bpm) from baseline to 

task compared to the conduct disordered only (Δ1.54 bpm) and the controls (Δ1.33 bpm).  The 

high C/U group also had significantly lower levels of self-reported empathy. There were no 

differences based on age, socioeconomic status, or gender.  

 De Wied, van Boxtel, Matthys, & Meeus (2012) examined 44 male adolescents high and 

low in C/U traits. The adolescents all had previous diagnoses of disruptive behavior disorder. 

The APSD was used to classify high and low C/U traits. Further, a control group was included. 

Participants viewed film clips meant to evoke sadness, anger, and happiness.  Both HR and RSA 

were calculated. Those high in C/U traits evidenced lower resting RSA compared to a control 

group, suggesting an abnormally low cardiac vagal tone. Further, while there were no significant 

resting HR differences, the high C/U group showed significantly less HR change from baseline 

to task compared to the low C/U group. The authors emphasized that it was the C/U traits, not 

the behavioral component, that is associated with the deficits. Further, it was hypothesized that 

reduced HRV may represent a direct connection to lower empathy in this population.  

While cardiac studies are promising, some studies found no cardiovascular differences in 

psychopathic individuals or have not measured arousal directly. In a study of 68 male prisoners, 

researchers used the Psychopathy Checklist-Revised (PCL-R; Hare, 2003) to divide participants 
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into four groups based on their scores (Verona, Patrick, Curtin, Bradley, & Lang, 2004). 

Specifically, participants were classified as being low on Factor 1 and 2, high on one and low on 

the other, or high on both. Factor 1 consists of questions related to affect and interpersonal 

deficits, such as narcissism and callousness toward others, while Factor 2 consists of questions 

related to antisocial behavior. Participants listened to pleasant (e.g., baby laugh), unpleasant 

(e.g., baby cry), and neutral (e.g., person brushing teeth) emotional sounds while several 

physiological responses were recorded. Results indicated no HR differences based on group to 

the unpleasant and pleasant sounds. Overall, HR tended to decelerate in all participants to the 

more emotional sound, compared to the neutral sounds. In another study, Marsh and colleagues 

(2011), unfortunately, did not measure HR measures directly in their study of 42 male and 

female adolescents between the ages of ten and seventeen. However, children and adolescent 

high in psychopathy self-reported having experienced less sympathetic arousal symptoms when 

viewing others in scary situations when compared to a healthy control group. 

Finally, Kirsch (2009) classified undergraduates as either high or low in psychopathy. 

The participants viewed films meant to evoke happy and sad empathic emotions. The IRI was 

also used as a measure of empathy. Results indicated that those with high psychopathy scores 

had lower levels of empathy based on the IRI. Specifically, higher cold-heartedness, which 

corresponds with C/U traits, was strongly negatively related to empathy (r = -.75, p < .01). 

Interestingly, there were no differences on the perspective taking subscale between groups, 

suggesting cognitive empathy was not impaired. The sad films tended to result in lower HR than 

happy and neutral films. There were, however, no HR differences between the high psychopathy 

and low psychopathy groups.  

Overall, the link between HR/HRV empathy measures and psychopathy is mixed, with 

some studies finding less HR change during empathy inducing tasks (Anastassiou-

Hadjicharalambous & Warden, 2008; de Wied et al., 2012; Stanger et al., 2012) while resting 

HRV seems to be abnormally low (de Wied et al, 2012) in individuals with primary psychopathic 

traits. Other studies found no association between HR and psychopathy during empathy related 

tasks (Kirsch, 2009). The antisocial component of psychopathy seems unrelated to empathy 

(Anastassiou-Hadjicharalambous & Warden, 2008; de Wied et al., 2012; Stanger et al., 2012), 

but some studies have found no differences between Factor 1 and Factor 2 psychopathic traits 
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(Verona et al., 2004). More work is needed to fully understand how HR/HRV measures are 

related to empathy in psychopathic populations. 

1.3 The Current Study 

 Collectively, previous research provides a strong argument for the hypothesis that cardiac 

measures are related to empathy, with empathic sadness related to a HR decrease and empathic 

happiness related to a HR increase, even compared to other physiological variables (Oliveira-

Silva and Gonçalves, 2011). Further, many studies support psychopathy differences in cardiac 

reactivity to empathy-inducing tasks, although the results are mixed and often did not 

differentiate affective and cognitive empathy. However, few studies have examined 

physiological dyadic empathy relationships, and no known studies have incorporated a 

psychopathic sample in a dyadic empathy-inducing task. Studies that have been conducted in this 

area frequently fail to include two people to see if they match both affectively and cognitively, 

and how psychopathy may moderate this relationship. Additionally, differences in positive and 

negative emotions are often lumped together, rather than separated. This study incorporates both 

positive and negative emotions, specifically happiness and sadness. The current study contributes 

to the literature by using a dyadic empathy-inducing task to serve as a way to assess empathy 

matching, as a direct index of affective empathy. Further, the current study incorporates 

psychopathy as a potential moderator in physiologic matching, and examines different 

components of psychopathy. The findings from the study should demonstrate the utility of 

incorporating several methods of reporting empathy (i.e., self-report and physiological) and 

empirically demonstrate differences in cognitive and affective empathy by examining a specific 

population trait. Further, by measuring empathy in a dyadic way, this study could help 

distinguish if empathy is related to true empathy versus simply a lack of emotionality.  



     

 
Chapter 2 - Hypotheses 

 Specific hypotheses are presented in three sections: (i) affective empathy, (ii) cognitive 

empathy, and (iii) dyadic. 

2.1 Hypotheses Part I (Affective Empathy) 

It was predicted that psychopathic traits would moderate the relationship between self-

report trait affective empathy and HR/HRV change during empathy mood induction tasks. 

Specifically, those who endorsed greater affective self-reported empathy were expected to show 

greater HR decreases and HRV increases during sad mood induction tasks and greater HR 

increases and HRV decreases during happy mood induction tasks. The mood induction tasks 

involved one participant describing either a happy or sad experience while the other participant 

listened. Greater primary psychopathic traits (i.e., meanness), as measured by the self-reported 

Triarchic Psychopathy Measure (Reniers et al. 2011), was expected to be related to less HR/HRV 

change during both mood induction tasks. Greater antisocial behavior symptoms of psychopathy 

(i.e., boldness and disinhibition) was expected to not moderate the relationship between affective 

empathy and HR/HRV change during mood induction tasks. 

2.2 Hypotheses Part II (Cognitive Empathy) 

It was predicted that there would be no relationship between self-reported cognitive 

empathy and HR/HRV change during mood induction tasks. Therefore, psychopathic traits 

would not moderate this relationship.  

It was predicted that psychopathic traits would not moderate the relationship between 

trait cognitive empathy and cognitive empathy ratings during the task. Specifically, cognitive 

empathy would be related to more accurate ratings of target emotions, but psychopathic traits 

would not be related to accuracy or change the relationship in any way.  

2.3 Hypotheses Part III (Dyadic) 

It was predicted that psychopathic traits would moderate the relationship between 

HR/HRV influence during mood induction tasks. Specifically, the other’s initial HR/HRV was 

expected to predict self HR/HRV during the mood tasks even after controlling for one’s own 

initial HR/HRV (as an index of affective empathy), and psychopathic traits were expected to 

moderate this relationship. 



     

 
Chapter 3 - Method 

3.1 Participants 

The Institutional Review Board of Virginia Tech, as well as the Psychology Department 

Human Subjects Committee approved the proposed study. The participants consisted of 52 

undergraduate students (26 pairs) between the ages of 18 and 22 (M = 19.50; SD = 1.21). The 

final sample included 34 females and 18 males. The sample consisted of 38 Caucasian/White 

(73.1%), 10 Asian American/Asian Origin/Pacific Islander (19.2%), 2 Bi-Racial/Multiracial 

(3.8%), 1 African American/Black/African Origin (1.9%), and 1 Hispanic/Latino (a) (1.9%). The 

majority of participants were heterosexual (96.2%). Participants identified the majority of people 

within walking distance as Wealthy (3.8%), Upper middle class/professionals (36.5%), Middle 

Class (42.3%), Lower middle class (15.4%), and Blue-collar, working class (1.9%).  

This was an adequate number of participants, based on previous research in dyads and 

multilevel modeling (Hox, 1998; Maas & Hox, 2002; Maas & Hox, 2004) and a power analysis 

with a medium effect using Optimal Design Software (Spybrook, Raudenbush, Liu, Congdon, & 

Martínez, 2008), software specifically designed for multi-level modeling. To be included, the 

participants had to have no medical problems (e.g., cardiac arrhythmia, high blood pressure, 

chronic medication use). Participants were recruited through flyers posted on campus, verbal 

announcements in classes at Virginia Tech, and Virginia Tech’s SONA online experiment 

management system.  

The study was advertised as being titled “Social mood and recall study.” This deception 

was needed to ensure that participants do not know about the reason psychopathic traits were 

being measured, as this may have caused issues related to having two participants meeting each 

other for the procedure. 

The participants received extra credit towards any instructor-approved psychology course 

if they participated in Phase I. Participants received additional extra credit for participating in 

Phase II, a small financial remuneration and were entered into a raffle to win one of three $50 

Amazon gift cards. A random number generator determined which participant number was a 

winner.  

3.2 Phase I Self-Report Measures 

 Demographics Questionnaire (Appendix A). This questionnaire includes questions 

about the participants’ background, including age, gender, race and socioeconomic status. Only 
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participants who were between the ages of 18 and 25 were invited to participate in Phase II of the 

study. While identifying information was collected to ensure appropriate allocation of extra 

credit and to match between Phase I and Phase II data, this information was stored separately 

from questionnaire data. Gender was used as a covariate in the study. 

 Health Questionnaire (Appendix B). This self-report questionnaire was used to screen 

for significant medical problems that may interfere with the participant’s ability to safely 

complete the lab portion of the study (e.g., cardiac arrhythmia, high blood pressure, pacemaker, 

chronic medication use). Those who indicated these issues were excluded from the study. In 

total, 15 participants were excluded. 

 Questionnaire of Cognitive and Affective Empathy (QCAE; Reniers, Corcoran, 

Drake, Shryane, & Völlm, 2011; Appendix C). The QCAE is a 31-item scale that measures 

trait cognitive and affective empathy, in addition to a total trait empathy score. The participants 

are asked to rate how much they agree with questions on a 4-point Likert scale from 1 (strongly 

disagree) to 4 (strongly agree). The Affective Empathy subscale is computed by summing three 

affective empathy subcomponents: Emotion contagion (4-items), Proximal responsivity (4-

items), and Peripheral responsivity (4-items). Emotion contagion refers to automatic mirroring of 

a target’s feelings (e.g., “I am happy when I am with a cheerful group and sad when the others 

are glum”). Proximal responsivity refers to affective responses when seeing a target in a social 

context (e.g., “It pains me to see young people in wheelchairs”). Peripheral responsivity refers to 

affective responses in nonsocial contexts, such as films, movies, and plays (e.g., “I usually stay 

emotionally detached when watching a film”).  

 The Cognitive Empathy subscale is computed by summing two cognitive empathy 

subcomponents: Perspective taking (10-items), and Online simulation (9-items). Perspective 

taking refers to placing oneself in a target’s point of view (e.g., “I can easily work out what 

another person might want to talk about”). Online simulation refers to a deliberate attempt to 

placing oneself in a target’s point of view (e.g. “Before criticizing somebody, I try to image how 

I would feel if I was in their place”). The measure has good convergent and construct validity 

and good internal consistency, Cronbach’s α = .85 (emotional contagion), .83 (online 

simulation), .72 (emotional contagion), .70 (proximal responsivity), and .65 (peripheral 

responsivity).  
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 Cronbach’s α for the current study are .82 (Perspective taking), .86 (Online 

simulation), .83 (Emotion contagion), .62 (Proximal responsivity), and .64 (Peripheral 

responsivity). For the total scales, Cronbach’s α are .88 (Cognitive Empathy), and .81 (Affective 

Empathy).  

The QCAE is an amalgamation of several widely used and validated empathy 

questionnaires: the Empathy Quotient (Baron-Cohen & Wheelwright, 2004), HES, the 

appropriate subscales of the Impulsiveness-Venturesomeneess-Empathy Inventory (Eysenck & 

Eysenck, 1978) and the IRI. To create the QCAE, two independent raters evaluated whether the 

items were a measure of cognitive empathy, affective empathy, or neither. Other constructs, such 

as sympathy, have therefore been excluded.  

 Triarchic Psychopathy Measure (TriPM; Patrick, 2010; Patrick, Fowles, & 

Krueger, 2009; Appendix D). The TriPM is a 58-item questionnaire that measures psychopathy 

along three components: disinhibition, boldness, and meanness. The participants are asked to rate 

how true statements are on a 4-point Likert scale from 0 (false) to 3 (true). The Disinhibition 

subscale (20-items) refers to impulsiveness, irresponsibility, oppositionality, and anger/hostility. 

The Boldness subscale (19-items) refers to the connection between high dominance, low 

anxiousness, and venturesomeness. The Meanness subscale (19-items) refers to callousness, 

cruelty, predatory aggression, and excitement seeking. Subscales are calculated by summing 

items. A total psychopathy score can be calculated by summing the three subscales. For the 

purposes of this study, the three subscales and the total psychopathy score were utilized.   

 The TriPM was created using parts of the Psychopathic Personality Inventory (Lilienfeld 

& Widows, 2005), the PCL-R (Hare, 2003), and the Externalizing Spectrum Inventory (Krueger, 

Markon, Patrick, Benning, & Kramer, 2007). The measure has good convergent and construct 

validity. Further, it has been used in college male and female populations (Patrick, 2010). 

Cronbach’s α for the current study are .88 (Total), .81 (Boldness), .77 (Disinhibition), and .90 

(Meanness). 

 Social Interaction Anxiety Scale (SIAS; Mattick & Clarke, 1998; Appendix E). The 

SIAS is a 20-item questionnaire that measures social phobia and social anxiety. The participants 

are asked to rate how much they feel certain social situations are true for them from 0 (Not at all 

characteristic or true of me) to 4 (Extremely characteristic or true of me). The measure has good 

convergent and construct validity and good internal consistency, including in undergraduate 
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student samples, Cronbach’s α = .88. This measure was used to screen for potential social 

anxiety that may affect participants during the lab task. Scores are summed to create a total 

score, with a score of 34 or more suggesting social phobia (i.e., specific social situations that 

cause fear) and a score of 43 or more indicating of social anxiety (i.e., general fear across several 

different social situations). Only those scoring below the suggested cutoff of 34 or more were 

eligible for Phase II.  Cronbach’s α in the current sample was .84 

Marlowe-Crowne Social Desirability Scale (MC-SDS; Crowne & Marlowe, 1960; 

Appendix F). The MC-SDS is a 33-item questionnaire that assesses social desirability that is not 

related to psychopathology. It measures whether participants are misrepresenting themselves in 

order to manage their self-presentation or are responding truthfully. The participants are asked to 

respond to items using a true/false format. This scale was used as a potential covariate due to 

potential overlap with the QCAE and TriPM. Cronbach’s α in the current sample was .73 

3.3 Phase II Psychophysiological Measures 

Heart Rate (HR) and Heart Rate Variability (HRV). The Polar Heart Rate Monitors, 

Models RS800sd (i.e., Polar monitors; Polar Electro, USA), are ambulatory HR monitors that 

provide wireless, continuous, and valid recordings of HR and R-R variability (i.e., HRV). The 

monitors are comparable to the electrocardiogram, during both stationary laboratory tasks and 

physical exercise (e.g., riding a bicycle, running; Gamelin, Berthoin, & Bosquet, 2006; Goodie, 

Larkin, & Schauss, 2000). The polar monitors use a combined sensor and transmitter that is 

strapped across the participants’ chests with elastic bands. Receivers, which look like normal 

wristwatches, are worn on the non-dominant hand of the participants. The sensors detect cardiac 

electrical impulses and the signal is transmitted to the individual receivers, which calculate the 

interbeat interval (IBI). The IBI is converted into a HR recording, which is displayed on the 

specific receiver watch faces. The separate data are stored in the separate receivers until after the 

research session. They were then uploaded to a computer using the Polar computer interface unit 

and Polar HR Analysis Software (Polar Electro, USA). R-R intervals detected with a resolution 

of 1 millisecond and converted into HR, measured in bpm.  

HR and HRV were chosen as the physiological measures of choice for the current study 

because substantial evidence supports HR and HRV changes in empathy inducing tasks and its 

ease of measurement. Specifically, low HR, which is influenced by both sympathetic and 

parasympathetic (i.e., vagal) activity, is often associated with sadness while high HR is often 
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associated with happiness (see Kreibig, 2010 for a review). That is, the sympathetic and 

parasympathetic branches of the autonomic nervous system jointly determine HR.  

HRV, or the beat-to-beat alterations in HR, were included as an additional measure of 

arousal to clarify the findings. Since both the sympathetic and parasympathetic branches 

influence HR, it is necessary to include HRV as a way to clarify the parasympathetic influences 

(Berntson, Cacioppo, Quigley, & Fabro, 1994). Specifically, root mean square of successive 

differences (RMSSD) was utilized as a measure of HRV. RMSSD is a commonly used metric of 

HRV and is highly recommended when using time domain HRV measurement (Task Force of 

the European Society for Cardiology and the North American Society for Pacing and 

Electrophysiology, 1996). RMSSD provided results similar to high frequency power and RSA 

(Friedman, Allen, Christie, & Santucci, 2002). HRV measures were calculated using Kubios 

HRV Analysis Software (The Biomedical Signal Analysis Group, University of Kuopio, 

Finland). Following the artifact identification procedure outlined by deGeus, Willemsen, Klaver, 

and van Doornen (1995), all beats deviating more than 30% from the previous beat were deemed 

artifact and removed. 

3.4 Laboratory Tasks 

Baseline Video. Baseline psychophysiological data were recorded while watching a 

video depicting relaxing, aquatic scenery (“Coral Sea Dreaming”, Small World Music, Inc.) with 

soothing music for 2 minutes. The participants were seated in a comfortable chair, with a 

physical divider between each other, and asked to look at the computer screens in front of them. 

Watching a relaxing aquatic video is a better method of achieving baseline levels of 

cardiovascular activity than simply sitting quietly (Piferi, Kline, Younger, & Lawler, 2000), 

which is the usual method for achieving baseline.  

Mood Induction Procedure (MIP; Martin, 1990; Pacheco-Unguetti & Parmentier, 

2014). The MIP involves participants thinking, describing, and writing about situations in which 

they experienced specific emotions. Participants were instructed to write about either the four 

saddest events that occurred within the past year or the four happiest, non-sexual events to occur 

within the past year. Participants were encouraged not to write about anything that was 

especially traumatic. These experiences were rank ordered. When finished, participants were 

instructed to talk about the happiest or saddest events in turn. The participants were encouraged 

to provide details about the events, including how they felt, what their thoughts were, and to 
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immerse themselves into the mood of the moment. Each target talked in turn for three minutes 

while the observer listened. The researcher encouraged the target questions about how they felt. 

A neutral-MIP condition involves participants remembering a recent trip to a grocery store or a 

recent trip to the barber. During recollection, they are encouraged to provide details of the shop, 

the localization, and their actions in the shop. The neutral-MIP task is primarily used as a 

control, so that their response does not prime them emotionally.  

This procedure has been used in a variety of contexts to induce happiness and sadness 

(Barden, Garber, Leiman, Ford, & Masters, 1985; Barnett, King, & Howard, 1979; Moore, 

Underwood, & Rosenhan, 1973), including in college students (Pacheco-Unguetti & Parmentier, 

2014; Rosenhan, Salovey, Hargis, 1981). 

Self-Assessment Manikin (SAM; Bradley & Lang, 1994; Appendix H). The SAM is a 

non-verbal assessment technique to measure valence, activation, and control in observers and 

targets. The SAM was used as a measure of state cognitive empathy. The SAM depicts a picture 

of human-like drawing with different dimensions and ranges depicted. In the valence dimension, 

the pictures range from 1 (frowning, unhappy figure) to 9 (smiling, happy figure). In the 

activation dimension, the pictures range from 1 (relaxed, sleepy figure) to 9 (excited, wide-eyed 

figure). In the control dimension, the pictures range from 1 (small, dominated figure) to 9 (large, 

dominant figure). Participants were asked to silently select their ratings using pen-and-pencil 

SAMs. The SAM has been used in a variety of contexts to many different stimuli to rate self and 

other emotions, including in a psychopathic-trait sample (Ali, Amorim, & Chamorro-Premuzic, 

2009; Seara-Cardoso, Dolberg, Neumann, Roiser, & Viding, 2013).  

Cognitive empathy ratings during the task were calculated by taking the absolute value of 

the rating of the other emotions and subtracting the actual self-report of the other person, based 

on Côté and colleagues (2011). For example, Participant 1 may rate the other as an 8 on the 

Valence dimension and Participant 2 may rate their actual rating as a 9 on the Valence 

dimension. Thus, Participant 1’s Valence cognitive empathy would be 1 for that particular rating. 

Variables are labeled as Valence Happy, Activation Happy, Control Happy, Valence Sad, 

Activation Sad, and Control Sad to correspond with the difference and the emotion. Cognitive 

empathy ratings during the task were examined immediately following an emotional MIP. 
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3.5 Procedures 

The current study included two phases. Phase I involved screening instruments 

administered through the SONA Experiment Management System. The instruments included the 

Informed Consent Form I (Appendix I), Demographics Questionnaire, Health Questionnaire I, 

QCAE, TriPM, SIAS, and MC-SDS. The online portion of the study lasted between 30 and 45 

minutes. Participants who meet the eligibility requirements for Phase II were contacted by email 

by the researcher. 

When arriving at the laboratory (Williams 250 & 248), a research assistant greeted the 

participants. After reviewing and agreeing to the informed consent document (Informed Consent 

Form II; Appendix J), the research assistant were measure the participant’s height and weight, so 

that body mass index could be controlled in the HR/HRV analyses if related to the measures. In 

the current study, height, weight, and BMI were uncorrelated with the HR/HRV measures and 

therefore were not included in the analyses. Prior to their scheduled laboratory appointment, the 

participants were asked to refrain from caffeine, nicotine, and exercise for three hours and 

alcohol for twelve hours because these activities can artificially alter HR. Participants who were 

regular nicotine users were excluded from the study. When participants arrived for their lab 

session, they were asked about substance intake (i.e., caffeine, nicotine) and exercise to ensure 

they followed the instructions (Food, Exercise, and Caffeine; Appendix K). All participants 

endorsed compliance with these instructions.   

Next, the participants were shown how to attach the electrode strap to their chest and 

were asked individually to go to the bathroom to do so. A diagram was placed in the bathroom to 

help the participants put on the strap and the research assistant was available if needed. After 

returning to the room, the participants were seated in a comfortable chair in front of a computer. 

The participants were asked to remain as still as possible throughout the baseline video to reduce 

artifact in the physiological data.  

Following a period of 2 minutes to allow the participant to acclimate to the environment 

of the room, the participants were asked to rate their own and the other’s current emotions using 

the SAM. They then viewed the 2-minute baseline video of relaxing aquatic scenery. The 

participants had a physical divider between each other during the baseline. After watching the 

video, participants were asked to rate their and the other’s current emotions using the SAM. 

Participants were randomly assigned to a happy-MIP condition or sad-MIP condition. Further, 
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the order was random, such that the happy-MIP condition or sad-MIP conditions are in different 

orders across different pairs.  

For example, participant 1 may be assigned to the sad-MIP condition and participant 2 

may be assigned to the happy-MIP condition. The sad-MIP condition may also be chosen to be 

first. While participant 1 writes about the sad-MIP condition, participant 2 writes about the 

neutral-MIP condition. Participants were asked to provide SAM ratings for themselves and the 

other participant both before and after a 3-minute presentation. Participant 1 talked for 3 minutes 

as participant 2 listened. After finishing, participants provided SAM ratings for themselves and 

the other participant. Then, participant 2 talked for 3 minutes while participant 1 listened. After 

finishing, participants provided SAM ratings for themselves and the other participant. Next, 

participant 1 completed the neutral-MIP condition, while participant 2 completed the happy-MIP 

condition. Participants were asked to provide SAM ratings for themselves and the other 

participant before and after a 3-minute presentation. Participant 1 talked for 3 minutes as 

participant 2 listened. After finishing, participants provided SAM ratings for themselves and the 

other participant. Then, participant 2 talked for 3 minutes while participant 1 listened. After 

finishing, participants provided SAM ratings for themselves and the other participant. The 

procedure utilized a between-subjects design, so that the participant order switched so each 

participant would speak about and listen to a happy-MIP and sad-MIP. See Figure 1 for an 

example procedure with happy randomly selected to occur first and participant 1 randomly 

assigned to happy. 

After the completion of those tasks, the participants were asked individually to go to the 

bathroom to remove the electrodes. After returning, the debriefing process began. The 

participants were asked to rate his or her current emotional state after participating in the 

research study, from 1 (no effect) to 5 (significant impact such as depression, distress; See 

Appendix L). If the rating was 4 or above, then the participants were referred for additional 

services to address their concerns (Appendix L). The participants were compensated with extra 

credit and a small financial remuneration. At the conclusion of the study, three participant 

numbers were randomly selected and the participant received the $50 gift card. The Phase II 

experimental session lasted approximately 1.5 hours.  
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In order to ensure that the details of the study were not known, specifics about the study 

were not revealed until after the completion of the project. At that time, an email was sent out to 

all participants instructing them of the true nature of the study.  



     

 
Chapter 4 - Analytic Plan  

4.1 Preliminary Analysis 

Data were thoroughly examined for assumptions of normality, linearity, and 

homoscedasticity. Means and standard deviations were calculated for all variables of interest. 

Also, correlations were examined between all of the variables of interest to determine whether it 

is necessary to enter any covariates into the primary analyses. For example, the effects of the 

subjects’ age, race and body mass index (i.e., height and weight), as well as other potential 

confounds (e.g., caffeine intake) were initially examined by conducting Pearson Product moment 

correlations.  

4.2 Missing Data 

 Every possible precaution was taken to prevent missing data. The research assistants 

checked over the participant’s responses to ensure that they completed all of the questions prior 

to leaving the laboratory session. Also, if any items were left incomplete during the online 

portion of the study, the research assistants inquired whether the participant left the question 

blank accidentally or intentionally. Of course, participants were not forced to answer any 

questions, but this check was done to maximize the completeness of the data. The current study 

had no missing data, so no missing data analyses were utilized.  

4.3 Hypotheses Part I 

PROCESS (Hayes, 2013) was used to test whether self-reported psychopathy moderates 

the relationship between self-reported affective empathy and HR/HRV change from baseline 

during the sad and happy MIP tasks. PROCESS is a macro that allows for interaction effects to 

be tested. Further, it provides simple slopes and regions of significance for probing interactions. 

Two separate analyses were conducted based on mood (i.e., happy and sad) by examining the 

difference between HR and HRV average during the entire 3-minute MIP and the average of the 

baseline. Positive HR and HRV change scores indicated increases in HR and HRV during the 

task, respectively. Negative HR and HRV change scores indicated decreases in HR and HRV 

during the task, respectively. Moderation interactions were probed following Aiken and West 

(1991). Specifically, simple slopes of conditional effects at three values of the predictor variable 

(one SD below mean, mean, one SD above mean) were graphed.  

It was expected that greater affective empathy would predict HR/HRV change from 

baseline to task during the sad and happy MIP. Specifically, it was predicted that those high in 
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meanness (as measured by the TriPM) would have less HR/HRV change from baseline to task 

for both the happy and sad MIP, but boldness and disinhibition would not affect this relationship.  

4.4 Hypotheses Part II 

The same PROCESS procedure was used to test the relationship between trait cognitive 

empathy and HR/HRV change from baseline during mood induction tasks. Psychopathic traits 

were tested as a moderator, but it was not expected to be significant. PROCESS was used to test 

the relationship between trait cognitive empathy and cognitive empathy ratings during the lab 

task. Again, psychopathic traits were tested as a moderator, even though it was not expected to 

be significant.  

4.5 Hypotheses Part III 

 In order to test the dyadic relationship between participants on HR/HRV, 

interdependence among dyadic measures was utilized, as suggested by West, Popp, and Kenny 

(2008). The observer-target interdependence model data-analytic technique allows estimation of 

the effect that the observer person’s variable has on their own data (e.g., HR/HRV) and the effect 

on the target’s data (e.g., HR/HRV). Specifically, separate analyses based on mood were 

conducted, where HR/HRV was examined across the 3-minute MIP, using the baseline of the 

observer and target as the predictor. Further, the last 30-second segment of the MIP was 

examined as an outcome, with the first 30-second segment of the target and the first 30-second 

segment of the observer included in the analyses.  As noted, it was predicted that psychopathic 

traits would moderate the relationship between HR/HRV influence during mood induction tasks.  



     

 
Chapter 5 - Results 

5.1 Preliminary Analysis, Correlations, and Gender Differences 

 The data were examined for assumptions of normality, linearity, homoscedasticity, and 

interrelations. The kurtosis and skew for all measures of interest were in the acceptable range or 

expected given the variable (Table 1). 

 After examining the correlations among the variables (Table 2), including gender 

differences (Table 3), gender was included as a covariate in the analyses. There were several 

gender differences based on independent samples t-tests. Women evidenced higher QCAE 

Affective Empathy scores (M = 34.88, t(50) = -2.94, p < .01), and on the subscales higher QCAE 

Emotion Contagion (M = 11.38, t(50) = -3.10, p < .01), QCAE Proximal Responsivity (M = 

12.38, t(50) = -2.58, p < .05), QCAE Online Simulation (M = 28.29, t(50) = -2.21, p < .05) 

compared to men (QCAE Affective Empathy: M = 30.06; QCAE Emotion Contagion: M = 8.94; 

QCAE Proximal Responsivity: M = 10.72; QCAE Online Simulation: M = 25.50). Men 

evidenced higher TriPM Total scores (M = 77.72, t(50) = -4.46, p < .01), TriPM Disinhibition (M 

= 17.33, t(50) = 2.21, p < .05), TriPM Boldness (M = 38.67, t(50) = 2.62, p < .05), TriPM 

Meanness (M = 21.72, t(50) = 3.74, p < .01) compared to women (TriPM Total: M = 58.32; 

TriPM Disinhibition: M = 13.09; TriPM Boldness: M = 33.15; TriPM Meanness: M = 12.09).  

 When examining specific correlations (Table 2), QCAE Affective Empathy was 

positively correlated with QCAE Cognitive (r = .28, p < .05) and RMSSD Change Sad (r = .30, p 

< .05), and negatively correlated with TriPM Total (r = -.38, p < .01), TriPM Boldness (r = -.37, 

p < .01), TriPM Meanness (r = -.40, p < .01), HR Change Happy (r = -.29, p < .05), and Control 

Sad (r = -.29, p < .05). QCAE Cognitive Empathy was positively correlated with Valence Happy 

(r = .28, p < .05) and negatively correlated with TriPM Meanness (r = -.31, p < .05). TriPM 

Total was positively correlated with TriPM Disinhibition (r = .58, p < .01), TriPM Boldness (r 

= .61, p < .01), and TriPM Meanness (r = .89, p < .01) and negatively correlated with the MC-

SDS (r = -.32, p < .05), RMSSD Change Sad (r = -.28, p < .05) and Control Happy (r = -.28, p 

< .05). TriPM Disinhibition was positively correlated with TriPM Meanness (r = .41, p < .01) 

and negatively correlated with the MC-SDS (r = -.37, p < .01). TriPM Boldness was positively 

correlated with TriPM Meanness (r = .37, p < .01), HR Change Sad (r = .28, p < .05), Valence 

Happy (r = .34, p <.05) and negatively correlated with RMSSD Change Happy (r = -.36, p 

< .01), RMSSD Change Sad (r = -.45, p < .01). TriPM Meanness was negatively correlated with 
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the MC-SDS (r = -.39, p < .01) and Control Happy (r = -.32, p < .05). HR Change Happy was 

positively correlated with HR Change Sad (r = .37, p < .01), and Control Happy (r = .36, p 

< .01), and negatively correlated with RMSSD Change Happy (r = -.56, p < .01), and RMSSD 

Change Sad (r = -.36, p < .01). HR Change Sad was positively correlated with Valence Happy (r 

= .29, p < .05) and negatively correlated with RMSSD Change Happy (r = -.33, p < .05), 

RMSSD Change Sad (r = -.57, p < .01), and Activation Happy (r = -.34, p < .05). RMSSD 

Change Happy was positively correlated with RMSSD Change Sad (r = .80, p < .01) and 

negatively correlated with Valence Happy (r = -.32, p < .05). RMSSD Change Sad was 

negatively correlated with Valence Happy (r = -.43, p < .01). Finally, Control Happy was 

positively correlated with Control Sad (r = .29, p < .05). Baseline HR and Baseline RMSSD 

were not significantly related to the main constructs; therefore, they were not controlled for in 

analyses. 

5.2 Hypotheses Part I Results 

 As discussed in the proposed analyses section, the moderation was examined using 

PROCESS. Analyses were conducted examining HR and RMSSD change for the observer 

separately for Happy and Sad MIP. Gender and MC-SDS were statistically controlled in all 

analyses. Happy HR Change, Sad HR Change, and Happy RMSSD Change as outcomes were all 

non-significant (see Table 4). Sad RMSSD Change as an outcome was significant [F(5,46) = 

2.62, p < .05, R2 =  .22]. The main effect of TriPM Total significantly predicted Sad RMSSD 

Change (B = -2.11, p < .05), indicating that higher TriPM scores were associated with decreases 

in RMSSD. Further, the interaction between TriPM Total x QCAE Affective Empathy 

significantly predicted Sad RMSSD Change (B = .06, p < .05).  

 To further explore the significant interaction, the conditional effects of QCAE Affective 

Empathy on Sad RMSSD Change were examined at different values of TriPM total, specifically 

at the mean and plus/minus one standard deviation from the mean (Figure 2). The ΔR2 due to the 

interaction was .07, p < .05. The conditional effect at -1 SD B = -.20, t = -.30, p = .76 (Bias 

Corrected 95% CI = -1.57 to 1.14); Mean B = .78, t = 1.51, p = .14 (Bias Correct 95% CI = -.26 

to 1.81); +1 SD B = 1.76, t = 2.38, p < .05 (Bias Corrected 95% CI = .27 to 3.25). Therefore, the 

simple slope for individuals one standard deviation above the TriPM mean was statistically 

significant, such that the positive relationship between low QCAE Affective Empathy and  
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decreased RMSSD from baseline to Sad MIP task (i.e., greater vagal withdrawal) were stronger 

in those with higher TriPM Total. Figure 2 shows the interaction effect. 

 Because there was a main effect for TriPM, the moderation analysis was also conducted 

with QCAE Affective Empathy as a moderator between TriPM Total and Sad RMSSD Change. 

The conditional effects of TriPM Total on Sad RMSSD Change were examined at different 

values of QCAE Affective Empathy, specifically at the mean and plus/minus one standard 

deviation from the mean (Figure 3). The ΔR2 due to the interaction was .07, p < .05. The 

conditional effect at -1 SD B = -.58, t = -2.51, p < .05 (Bias Corrected 95% CI = -1.04 to -.11); 

Mean B = -.24, t = -1.18, p = .24 (Bias Correct 95% CI = -.65 to .17); +1 SD B = .10, t = .34, p =. 

74 (Bias Corrected 95% CI = -.49 to .69). Therefore, the simple slope for individuals one 

standard deviation below the mean was statistically significant, such that the relationship 

between higher TriPM Total and decreased RMSSD from baseline to Sad MIP task (i.e., greater 

vagal withdrawal) were stronger in those with lower QCAE Affective Empathy. Figure 3 shows 

the interaction effect. 

 When examining specific subscales of the TriPM, Sad RMSSD Change with TriPM 

Boldness x QCAE Affective Empathy was the only significant finding [F(7,44) = 3.79, p < .01, 

R2 =  .38], after controlling for the other subscales (see Table 5). The main effects of TriPM 

Boldness (B = -6.35, p < .01) and QCAE Affective Empathy (B = -5.61, p < .01) predicted Sad 

RMSSD Change. Further, the interaction between TriPM Boldness x QCAE Affective Empathy 

significantly predicted Sad RMSSD Change (B = .17, p < .01). Figure 4 shows the interaction 

effect. 

 To further explore the significant interaction, the conditional effects of QCAE Affective 

Empathy on Sad RMSSD Change were examined at different values of TriPM Boldness, 

specifically at the mean and plus/minus one standard deviation from the mean (Figure 4). The 

ΔR2 due to the interaction was .13, p < .01. The conditional effect at -1 SD B = -.99, t = -1.48, p 

= .15 (Bias Corrected 95% CI = -2.36 to .36); Mean B = .28, t = .57, p = .57 (Bias Corrected 

95% CI = -.71 to 1.27); +1 SD B = 1.56, t = 2.56, p < .05 (Bias Corrected 95% CI = .33 to 2.80). 

Therefore, the simple slope for individuals one standard deviation above the mean was 

statistically significant, such that the positive relationship between low QCAE Affective 

Empathy and decreased RMSSD from baseline to Sad MIP task were stronger in those with 

higher TriPM Boldness. Figure 4 shows the interaction effect. 
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 An additional exploratory analysis was conducted looking at QCAE Affective Empathy 

as a moderator between TriPM Boldness and Sad RMSSD Change, controlling for TriPM 

Meanness and Disinhibition. The conditional effects of TriPM Boldness on Sad RMSSD Change 

were examined at different values of QCAE Affective Empathy, specifically at the mean and 

plus/minus one standard deviation from the mean (Figure 5). The ΔR2 due to the interaction 

was .13, p < .05. The conditional effect at -1 SD B = -1.78, t = -3.70, p < .05 (Bias Corrected 

95% CI = -2.75 to -.81); Mean B = -.76, t = -1.93, p = .06 (Bias Correct 95% CI = -1.56 to .03); 

+1 SD B = .25, t = .46, p =. 65 (Bias Corrected 95% CI = -.85 to 1.35). Therefore, the simple 

slope for individuals one standard deviation below the mean was statistically significant, such 

that the inverse relationship between higher TriPM Boldness and decreased RMSSD from 

baseline to Sad MIP task were stronger in those with lower QCAE Affective Empathy. Figure 5 

shows the interaction effect. 

5.3 Hypotheses Part II Results 

The same PROCESS procedure was used to test the relationship between trait cognitive 

empathy and HR/HRV change from baseline during mood induction tasks. Happy HR Change, 

Sad HR Change, Happy RMSSD Change and Sad RMSSD Change as outcomes were all non-

significant (see Table 6), suggesting no significant relationship between self-reported cognitive 

empathy and any of the physiological measures.  

PROCESS was used to test the relationship between trait cognitive empathy and 

cognitive empathy ratings during the lab task. Valence Happy, Activation Happy, Control 

Happy, Valence Sad, Activation Sad, and Control Sad were all non-significant (see Tables 7-10), 

suggesting no significant relationship between self-reported cognitive empathy and ratings of 

emotions in others.  

5.4 Hypotheses Part III Results 

 Procedures as outlined by West, Popp, and Kenny (2008) were used to test the effects of 

the one participant’s HR/HRV on the other after controlling for their own HR/HRV (Tables 11-

14). Specifically, HR/HRV during the baseline was used to predict the HR and HRV during the 

emotion tasks, separately. Further, separate analyses were conducted depending on which 

participant was talking and which participant was listening during the task. Gender and the MC-

SDS were included as covariates. Baseline HR and RMSSD, and TriPM total were mean-

centered.  
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 Each participant’s own baseline HR significantly predicted increases in one’s own HR 

during all MIP tasks, regardless of the emotion or which participant was speaking, and therefore 

needed to be controlled. While controlling for each participant’s own baseline HR, the other 

participant’s baseline HR, TriPM Total, Gender, MC-SDS, self baseline HR*TriPM Total or 

other baseline HR*TriPM Total were not significant, regardless of the emotion or which 

participant was speaking. 

Each participant’s own baseline RMSSD significantly predicted increases in one’s own 

RMSSD during all MIP tasks, regardless of the emotion or which participant was speaking, and 

therefore needed to be controlled. While controlling for each participant’s own baseline RMSSD, 

the other participant’s baseline RMSSD, TriPM Total, Gender, MC-SDS, self baseline 

RMSSD*TriPM Total or other baseline RMSSD*TriPM Total were not significant, regardless of 

the emotion or which participant was speaking. 

 Similar analyses were also conducted examining the first 30-seconds of each emotional 

MIP predicting the last 30-seconds of the MIP, with TriPM total examined as a moderator.  

In separate analyses for HR or RMSSD, each participant’s own first 30-seconds HR or RMSSD 

of the MIP significantly predicted increases in one’s own last 30-seconds HR or RMSSD during 

all MIP, regardless of the emotion or which participant was speaking. While controlling for each 

participant’s own first 30-second of HR or RMSSD, other participant’s first 30-seconds HR or 

RMSSD, TriPM Total, Gender, MC-SDS, and all the interactions were not significant, regardless 

of the emotion or which participant was speaking. 



     

 
Chapter 6 - Discussion 

The current study tested the relationship between empathy and HR/HRV and the effect of 

psychopathic traits on this relationship. College students were asked to complete a series of 

questionnaires related to psychopathic traits and cognitive and affective empathy. It was 

hypothesized that 1) trait affective empathy would predict HR/HRV change during mood 

induction tasks that involve observing another person discussing topics that are happy (greater 

affective empathy associated with greater HR increases and HRV decreases) or sad (greater 

affective empathy associated with greater HR decreases and HRV increases), and that 

psychopathic traits would moderate this relationship by attenuating the change in HR/HRV 

during either mood, 2) that trait cognitive empathy would not predict HR/HRV change, trait 

cognitive empathy would predict cognitive empathy ratings during the task, and that 

psychopathic traits would not moderate these relationships and 3) that HR/HRV would predict 

HR/HRV between participants, but this influence would be less in individuals high on 

psychopathic traits. 

Hypothesis I was not supported. Affective empathy was significantly negatively 

correlated with psychopathic traits, negatively correlated with HR Change while listening to the 

Happy MIP, and positively correlated with RMSSD Change while listening to the Sad MIP; 

however, regressions yielded no significant main effect for affective empathy and HR or 

RMSSD during either mood.  Moreover, while psychopathic traits did moderate the relationship 

between self-reported affective empathy and RMSSD change while participants listened to the 

sad MIP, it was not in the direction predicted. Examining the interaction demonstrated that those 

lower in self-reported affective empathy who had higher psychopathic traits had greater RMSSD 

decrease from baseline to task during the sad MIP, rather than the predicted attenuated response. 

This finding suggests that individuals with greater psychopathic traits were demonstrating a 

greater HRV decrease (or vagal withdrawal) when listening to their partner discuss sad events in 

the last year. When examining the specific subscales of the TriPM, however, Boldness was the 

only significant interaction, which also was contrary to what was expected.  Also, no significant 

findings emerged for the happy MIP. 

As expected, Disinhibition did not significantly moderate the relationship between trait 

affective empathy and HR/HRV change. Disinhibition is characterized by impulsivity and 

oppositionality, which are more secondary, behavioral aspects of psychopathy. Meanness was 
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thought to be related to less change in HR/HRV during the tasks, as it was thought to be more 

related to primary psychopathic traits (Hare, 1991; Pardini, Lochman, & Frick, 2003). Meanness 

included callousness, cruelty, predatory aggression, and excitement seeking; however, meanness 

was not a significant moderator. It is important to note that Meanness includes items that may be 

considered more secondary, behavioral aspect of psychopathy, such as cruelty and predatory 

aggression.  

Boldness was thought to be more related to the secondary psychopathic traits due to high 

dominance and venturesome, and thus unrelated to HRV change. However, those with higher 

Boldness traits and lower trait empathy evidenced greater RMSSD decrease during the Sadness 

MIP, suggesting they were doing less to calm their reactions when listening to the target discuss 

sad events. The Sadness MIP seems to have activated a response in those with higher Boldness 

traits, and these individuals were engaging in the atypical HRV response to sad stimuli, thus 

reflecting less self-regulation. It is important to note that it was HRV that was significant, not 

HR, suggesting that those high in psychopathy were not having their sympathetic response 

activated even though their parasympathetic response decreased.  

Interestingly, HR deceleration has consistently been linked to responding to sad emotions 

(Eisenberg & Fabes, 1990 Zahn-Waxler et al., 1995), but also aversive stimuli (Bradley, 2000; 

Craig & Wood, 1969) meaning HRV is likely to increase in response to sad or aversive stimuli 

(Appelhans & Luecken, 2006). In this case, those higher in psychopathic traits, when low in trait 

affective empathy, had significantly greater decreases in RMSSD, but HR was unrelated. This 

suggests that these individuals are reacting to the stimulus in a way that deactivates their 

parasympathetic response, also referred to as parasympathetic (or vagal) withdrawal. This 

finding suggests an atypical response to sadness in individuals with higher psychopathic traits.  

This finding is somewhat consistent with the findings of de Wied, van Boxtel, Matthys, 

and Meeus (2012). They found that adolescents high in C/U traits evidenced lower resting RSA 

compared to a control group, suggesting an abnormally low cardiac vagal tone. The authors 

noted that it was the C/U traits, not the behavioral component, that is associated with the RSA 

deficits. Further, it was hypothesized that reduced HRV may represent a direct connection to 

lower empathy in this population. 

Lower resting HRV has been found in children and adolescents with disruptive behavior 

disorder (de Wied, van Boxtel, Posthumus, Goudena, & Matthys, 2009). Further, studies have 
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found that increased vagal withdrawal in response to a public speaking task has been found to 

predict reoffending in juveniles (de Vries-Bouw et al., 2011). Increased vagal withdrawal in 

response to a variety of stressors has been found to be related to juvenile antisocial behavior 

(Beauchaine, Gatzke-Kopp, & Mead, 2007; Boyce et al., 2001; El-Sheikh et al., 2009). Vagal 

withdrawal is thought to be related to emotional lability, which may in turn relate to antisocial 

behaviors, which may emerge as boldness. Other studies have found relationships between 

greater aggression and greater parasympathetic withdrawal (Beauchaine, 2001; Murray-Close, 

2011; Murray-Close, Holland, & Roisman, 2012). These findings are consistent with Hastings 

and colleagues (2008), where individuals with smaller decreases in RSA from baseline to task 

during socially challenging tasks had better behavior self-regulation and fewer externalizing 

problems, while those with greater decreases had worse behavioral self-regulation and more 

externalizing problems.  

Finally, Gray’s Behavioral Activation System (BAS) may help explain the findings 

(Gray, 1991). The BAS is thought to be activated by appetitive stimuli, such as reward and 

positive affective experiences. Further, the BAS is believed to be an indicator of impulsivity. 

Boldness has traits of venturesomeness, which can be related to impulsive decisions. Heponiemi 

and colleagues (2004) found that individuals with higher BAS sensitivities evidenced 

parasympathetic withdrawal especially during a speech task. The BAS is aligned with 

extraversion, which is related to enjoying social situations (Matthews & Gilliland, 1999). 

Individuals higher in boldness traits and lower in affective empathy may have experienced 

parasympathetic withdrawal as they were listening to the sad MIP due to the nature of the task 

and personal traits. Considering these possible explanations and that the findings were different 

from expected, to understand the current findings as either accurate or simply spurious effects, 

future studies could include additional measures of aggression, extraversion, and 

callous/unemotional traits in order to fully capture the nature of physiological reactivity while 

listening to individuals discuss different mood-related events in their lives. 

Hypothesis Part II was partially supported.  Cognitive empathy was not correlated with 

TriPM total, though it was negatively correlated with TriPM meanness. As predicted, there was 

no relationship between self-reported cognitive empathy and HR/HRV change during the mood 

induction tasks. In addition, psychopathic traits did not moderate the relationship between self-

reported cognitive empathy and HR/HRV change. Contrary to Hypothesis Part II, self-reported 
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cognitive empathy was not predictive of change in any of the cognitive empathy ratings during 

the task. The lack of findings may be related to the self-reported nature of the SAM or that the 

MIP was not eliciting a powerful enough emotion, despite both being validated through previous 

studies. This is supported by correlations, which show that cognitive empathy was positively 

correlated with the absolute value difference of valence when participants were listening to 

happy MIP. This suggests that those higher in cognitive empathy were actually more inaccurate 

in reporting what they thought the target’s valence was versus what the target actually rated their 

valence. The SAM may have been limited in that participants may have consistently rated their 

emotions as neutral while the other participant may have inaccurately thought they were 

experiencing a different valence level to the task.  

Results demonstrated that Hypothesis Part III was not supported. Specifically, Baseline 

HR/HRV of the other participant did not predict HR/HRV during the mood induction procedures 

after controlling for self Baseline HR/HRV. Only participants’ own Baseline HR/HRV predicted 

HR/HRV during the mood induction procedure. Additionally, the first 30-seconds of the mood 

induction procedures for the other participant did not predict HR/HRV during the last 30-sconds 

of the mood induction procedure after controlling for self first 30-seconds HR/HRV of the mood 

induction procedure. Again, only participants’ own first 30-seconds of the mood induction 

procedure HR/HRV predicted HR/HRV during the last 30-seconds of the same mood induction 

procedure. Even more importantly, psychopathic traits did not moderate the relationship.  

The lack of significant results was surprising given the nature of the MIP. This finding 

may suggest that the MIP was not a strong enough task to induce an emotional response in the 

observer. Further, the participants were both strangers to each other, meaning there was not as 

strong of an emotional attachment in the first place. Familiarity and knowledge about other 

people may affect empathic responding, with greater empathizing common among people who 

are similar (Krebs, 1975; Soto & Levenson, 2009). Should the participants have known each 

other (e.g., family or friends), the influence of one’s HR/HRV on the other may have been 

stronger. Further, the MIP task was relatively short (i.e., 3-minutes). A longer task or a different 

emotionally inducing task where participants experience emotions separately and can observe the 

other may have elicited a stronger emotional connection. Further, the statistical approach used 

may not have been powerful enough to detect dynamic responses. Other approaches, such as 

time series analyses, might be useful in detecting dynamic changes, but this was beyond the 
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scope of this study. Lastly, the expected result may not have been found due to examining 

psychopathic traits versus true psychopathic individuals. A clinical sample of psychopathy may 

be needed in the future to see the effects. 



     

 
6.1 Limitations  

There are several limitations of the current study that should be noted. First, the number 

of participants was low and may have contributed to the lack of power. Specifically, effects may 

have been small, meaning more dyads would be needed in order for results to be significant. The 

use of a college sample limits the applicability to others outside of the college population. In 

addition, this study examined psychopathic traits rather than those who may be deemed 

psychopaths. The current sample may be more “successful” in their psychopathic traits and have 

a different profiled compared to “non-successful” psychopaths who are more likely to be 

incarcerated. Future studies should explore a general population and those with psychopathy in 

order to have a better understanding of the role of psychopathy in empathy matching. HR and 

HRV are among several physiological measures that could be used to test for physiological 

matching. Previous research has often used electrodermal markers to test for how individual’s 

emotions are influenced by others. Future research should incorporate multiple methods for 

measuring the affective component of empathy.  



     

 
Chapter 7 - Conclusions 

In sum, the results of this study found that psychopathic traits was related to reductions in 

HRV when listening to other participants discuss sad events, and this was most pronounced in 

those who also had low empathy scores. Cognitive empathy was unrelated to HR/HRV or ratings 

on the SAM. Finally, when examining physiological connections, only participants’ own 

HR/HRV predicted HR/HRV during emotion tasks, rather than showing physiological 

coordination that was predicted for affective empathy.  

Despite the general lack of support of the hypotheses, this project still makes several 

contributions to the understanding of empathy. First, dyadic research is one of the most 

promising areas of research related to affective empathy, and has been examined in non-

psychopathic populations (Levenson & Ruef, 1992; Kaplan & Bloom, 1960). Many of these 

studies failed to differentiate among emotions, which the current study did specifically for 

happiness and sadness. Future studies should continue to look at various emotions and perhaps 

find better ways to make them more evocative. Also, relatively few studies have empirically 

studied physiological correlates of empathy in psychopathic individuals. This is the first known 

study to have incorporated psychopathic traits in dyadic research. Physiologic variables are 

especially important in psychopathic research, as individuals high in these traits are often 

dishonest and do not appear to have cognitive empathy deficits (Blair et al., 1996). In fact, 

several studies demonstrated that self-reports of empathic affective experiences were not related 

to psychopathy (Kirsch, 2009; Stanger et al., 2012; Verona et al., 2004) despite physiological 

differences. De Wied and colleagues (2012) encouraged researchers and clinicians to utilize 

autonomic and somatic measures when examining empathy. In their research, they noted that 

having these measures as part of an assessment battery can help distinguish between children 

with C/U traits and those without, perhaps being the only method. Indeed, the current findings do 

suggest that psychopathic traits are associated with vagal withdrawal to sad stimuli, which could 

reflect decreased empathy. Further, using a dyadic model goes beyond simply measuring 

emotional responses. Prior studies historically failed to examine dyadic, rather opting for a single 

person’s reaction to an emotional stimulus. Although dyadic physiology was not found to be 

related to empathy in the current study, it is possible that more sophisticated techniques can 

better detect these effects. The dyadic use of physiology can also aid in learning about other 

empathic disorders. Autism is believed to be associated with only cognitive empathy deficits, not 
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affective empathy (Blair, 2005). Therefore, cognitive self-report measures would be difficult to 

analyze. Using objective physiologic measurements, however, could illustrate that other-oriented 

emotional responses are not affected.   

Specific target emotions may elicit specific physiological matching in an observer, 

reflective of true affective empathy. In this study, their was a correlation between affective 

empathy and RMSSD change when participants were listening to individuals talk about sad 

events, suggesting that those with higher affective empathy were showing increased RMSSD to 

somebody discussing sadness. It is clear that more work is needed to completely understand 

these emotional responses and how empathy is different. Once this is understood, conceivably, 

one could change empathic responses through physiological changes if there is a better 

understanding of the temporal direction of effect. Prior research suggests that empathy can be 

promoted to reduce aggressiveness (Greene, Hoffman, & Plunkett, 1987). Ward and colleagues 

(2008) induced high or low HR through exercise. Higher HR predicted lower aggressive related 

behaviors. While both of these studies are related to overt behaviors, one would expect 

physiological changes to relate to other-oriented affective responses.  

Empathy remains an elusive construct to understand. This is in spite of empathy being 

related to healthy interpersonal relationships, positive behaviors, and affective connections. This 

study is meant to encourage inquiry into empathy, and demonstrate that research into all of its 

components is possible. By using an unbiased physiological method, researchers and clinicians 

can fully assess for other-oriented competence. Assessors could understand what aspect is 

deficient in their patients and therapists could have a better understanding of how skilled they are 

connecting to their clients.  



 

 38 

References 

Aiken, L. S., & West, S. G. (1991). Multiple regression: Testing and interpreting interactions. 

 Newbury Park, CA: Sage. 

Ali, F., Amorim, I.S., & Chamorro-Premuzic, T. (2009). Empathy deficits and trait emotional 

 intelligence in psychopathy and Machiavellianism. Personality and Individual 

 Differences, 47, 758-762. 

Anastassiou-Hadjicharalambous, X., & Warden, D. (2008). Physiologically-indexed and self-

 perceived affective empathy in conduct-disordered children high and low on callous-

 unemotional traits. Child Psychiatry Human Development, 39, 503-517.  

Appelhans, B.M., & Luecken, L.J. (2006). Heart rate variability as an index of regulated 

 emotional responding. Review of General Psychology, 10.  

Babiak, P., Neumann, C.S., & Hare, R.D. (2010). Corporate psychopathy: Talking the walk 

 Behavioural Sciences and the Law, 28, 174-193. 

Barden, R.C., Garber, J., Leiman, B., Ford, M.E., & Masters, J.C. (1985). Factors governing in 

 effective remediation of negative affect and its cognitive and behavioral consequences, 

 Journal of Personality and Social Psychology, 49, 1040-1053. 

Baron, R.M., & Kenny, D.A. (1986). The moderator-mediator variable distinction in social 

 psychological research: Conceptual, strategic, and statistical considerations. Journal of 

 Personality and Social Psychology, 51, 1173-1182.  

Baron-Cohen, S. (2011). The science of evil: On empathy and the origins of cruelty. New York, 

 NY: Basic Books. 

Baron-Cohen, S., Jolliffe, T., Mortimore, C., & Robertson, M. (1997). Another advanced test of 

 theory of mind: Evidence from very high-functioning adults with autism or Asperger 

 Syndrome. Journal of Child Psychology and Psychiatry, 38, 813-822. 

Baron-Cohen, S., & Wheelwright, S. (2004). The empathy quotient#: An investigation of adults 

with Asperger syndrome or high functioning autism, and normal sex differences. Journal of 

Autism and Developmental Disorders, 34(2) 

Barnett, G., & Mann, R.E. (2013). Empathy deficits and sexual offending: A model of obstacles 

 to empathy. Aggression and Violence Behavior, 18, 228-239. 

Barnett, M.A., King, L.M., & Howard, J.A. (1979). Inducing affect about self or other: Effects 

 on generosity in children. Developmental Psychology, 15, 164-167. 



 

 39 

Batson, D. C., Fultz, J., & Schoenrade, P. A. (1987). Adults' emotional reactions to the distress 

 of others. In N. Eisenberg, & J. Strayer (Eds.), Empathy and its development (pp. 163). 

 New York, NY: Cambridge University Press. 

Beauchaine, T. (2001). Vagal tone, development, and Gray’s motivational theory: Toward an 

 integrated model of autonomic nervous system functioning in psychopathology. 

 Development and Psychopathology, 13, 183–214. doi: 10.1017/S0954579401002012. 

Beauchaine, T. P., Gatzke-Kopp, L., & Mead, H. K. (2007). Polyvagal theory and developmental 

 psychopathology: Emotion dysregulation and conduct problems from preschool to 

 adolescence. Biological Psychology, 74, 174–184. doi: 10.1016/j.biopsycho.2005.08.008. 

Beck, A. T., Rush, A. J., Shaw, B. F. and Emery, G. (1979). Cognitive Therapy of Depression. 

 New York, NY: Guilford. 

Berntson, G.G., Cacioppo, J.T., Quigley, K.S., & Fabro, V.T. (1994). Autonomic space and 

psychophysiological responses. Psychophysiology, 31, 44-61.  

Blair, R.J.R. (2005). Responding to the emotions of others: Dissociating forms of empathy 

 through the study of typical psychiatric populations. Consciousness and Cognition, 14, 

 698-718. 

Blair, R.J.R. (2007). Empathic dysfunction in psychopathic individuals. In T. Farrow & P. 

 Woodruff (Eds.). Empathy in mental illness. Cambridge, UK: Cambridge University 

 Press. 

Blair, J., Sellars, C., Strickland, I., Clark, F., Williams, A., Smith, M., & Jones, L. (1996). 

 Theory of Mind in the psychopath. The Journal of Forensic Psychiatry, 7, 15-25. 

Bodholdt, R., Richards, H., & Gacono, C. (2000). Assessing psychopathy in adults: The 

 Psychopathy Checklist – Revised and Screening Version. In C.B. Gacono (Ed.). The 

 clinical and forensic assessment of psychopathy: A practitioner’s guide (pp. 55-86). 

 Mahwah, NJ: Erlbaum. 

Boyce, W. T., Quas, J., Alkon, A., Smider, N. A., Essex, M. J., & Kupfer, D. J. (2001). 

 Autonomic reactivity and psychopathology in middle childhood. British Journal of 

 Psychiatry, 179, 144–150. doi: 10.1192/bjp.179.2.144. 

Bradley, M.M. (2000). Emotion and motivation. In J.T. Cacioppo, L.G. Tassinary, & G.G. 

 Berntson (Eds.). Handbook of psychophysiology. (2nd ed.). New York, NY: Cambridge 

 University Press. 



 

 40 

Bradley, M.M., & Lang, P.J. (1994). Measuring emotion: The Self-Assessment Manikin and the 

 semantic differential. Journal of Behavior Therapy and Experimental Psychiatry, 25, 49-

 59. 

Brook, M., & Kosson, D.S. (2012). Impaired cognitive empathy in criminal psychopathy: 

 Evidence from a laboratory measure of empathic accuracy. Journal of Abnormal 

 Psychology. doi: 10.1037/a0030261 

Campbell, L. J., & Kashy, D. A. (2002). Estimating actor, partner, and interaction effects for 

 dyadic data using PROC MIXED and HLM5: A user-friendly guide. Personal 

 Relationships, 9, 327-342. 

Cleckley, H. (1941). The mask of sanity (4th ed.). St Louis, MO: Mosby. 

Cleckley, H. (1982). The mask of sanity: An attempt to clarify some issues about the so-called 

 psychopathic personality (5th ed.). Augusta, GA: C.V. Mosby Co. 

Chlopan, B.E., McCain, M.L., Carbonell, J.L., & Hagen, R.L. (1985). Empathy: Review of 

 available measures. Journal of Personality and Social Psychology, 48, 635-653. 

Coleman, R.M., Greenblatt, M., & Solomon, H. (1956). Physiological evidence of rapport during 

 psychotherapeutic interviews. Diseases of the Nervous System, 17, 71-77. 

Cooke, D.J., & Michie, C. (2001). Refining the construct of psychopathy: Towards a hierarchical 

 model. Psychological Assessment, 13, 171-188. 

Côté, S., Kraus, M.W., Cheng, B.H., Oveis, C., van der Löwe, I., Lian, H., & Keltner, D. (2011). 

 Social power facilitates the effect of prosocial orientation on empathic accuracy. Journal 

 of Personality and Social Psychology, 101, 217-232. 

Craig, K.D., & Wood, K. (1969). Physiological differentiation of direct and vicarious affective 

 arousal. Canadian Journal of Behavioural Science, 1, 98-105. 

Cross, D.G., & Sharpley, C.F. (1982). Measurement of empathy with the Hogan empathy scale. 

 Psychological Reports, 50, 62. 

Crowne, D. P., & Marlowe, D. (1960). A new scale of social desirability independent of 

 psychopathology. Journal of Consulting Psychology, 24, 349-354. doi: 

 10.1037/h0047358 

Dadds, M.R., Hawes, D.J., Frost, A.D.J., Vassallo, S., Bunn, P., Hunter, K., & Merz, S. (2009). 

 Learning to ‘talk the talk’: The relationship of psychopathic traits to deficits in empathy 

 across childhood. Journal of Child Psychology and Psychiatry, 50, 599-606.  



 

 41 

Davis, M.H. (1980). A multidimensional approach to individual differences in empathy. JSAS 

 Catalog of Selected Documents in Psychology, 10, 85. 

Davis, M.H. (1983). Measuring individual differences in empathy: Evidence for a 

 multidimensional approach. Journal of Personality and Social Psychology, 44, 113-126. 

de Vries-Bouw, M., Popma, A., Vermeiren, R., Doreleijers, T.A.H., Van de Ven, P.M., & 

 Jansen, L.M. (2011). The predictive value of low heart rate and heart rate variability during 

 stress for reoffending in delinquent male adolescents. Psychophysiology, 48, 1596-1603. 

de Wied, M., van Boxtel, A., Matthys, W., Meeus, W. (2012). Verbal, facial, and autonomic 

 responses to empathy-elicited film clips by disruptive male adolescents with high versus 

 low callous-unemotional traits. Journal of Abnormal Child Psychology, 40, 211-223. doi: 

 10.1007/s10802-011-9557-8   

de Wied, M., van Boxtel, A., Posthumus, J. A., Goudena, P. P., & Matthys, W. (2009). Facial 

 EMG and heart rate responses to emotion-inducing film clips in boys with disruptive 

 behavior disorders. Psychophysiology, 46, 996–1004. 

deGeus, E. J. C., Willemsen, G. H. M., Klaver, C. H. A. M., & van Doornen, L. J. P. (1995). 

 Ambulatory measurement of respiratory sinus arrhythmia and respiration rate. Biological 

 Psychology, 41, 205-227. doi:10.1016/0301-0511(95)05137-6 

Deutsch, F., & Madle, R.A. (1975). Empathy: Historic and current conceptualizations, 

 measurement, and a cognitive theoretical perspective. Human Development, 18, 267-287. 

Diamond, L.M., Fagundes, C.P., & Butterworth, M.R. (2011). Attachment style, vagal tone, and 

 empathy during mother-adolescent interactions. Journal of Research on Adolescence, 22, 

 165-184. 

Dietrich, A., Riese, H., van Roon, A.M., Minderaa, R.B., Oldehinkel, A.J., Neeleman, J., et al. 

 (2009). Temperamental activation and inhibition associated with autonomic function in 

 preadolescents. The TRAILS study. Biological Psychology, 81, 67-73.  

DiMascio, A., Boyd, R.W., & Greenblatt, M. (1957). Physiological correlates of tension and 

 antagonism during psychotherapy: A study of ‘interpersonal physiology.’ Psychosomatic 

 Medicine, 19, 99-104. 

DiMascio, A., Boyd, R.W., Greenblatt, M., & Solomon, H.C. (1955). The psychiatric interview: 

 A sociophysiologic study. Diseases of the Nervous System, 16, 4-9. 



 

 42 

Dolan, M., & Fullam, R. (2007). Empathy, antisocial behaviour and personality pathology. In T. 

 Farrow & P. Woodruff (Eds.). Empathy in mental illness. Cambridge, UK: Cambridge 

 University Press 

Dutton, K. (2012). The wisdom of psychopaths: What saints, spies, and serial killers can teach us 

 about success. Farrar, Strauss, & Giroux: New York, NY. 

Eisenberg, N. (2010). Empathy-related responding: Links with self-regulation, moral judgment, 

 and moral behavior. In. M. Mikulincer, & P.R. Shaver (Eds.). Prosocial motives, 

 emotions, and behavior: The better angels of out nature (pp. 129-148). Washington, DC: 

 American Psychological Association.  

Eisenberg, N., & Fabes, R.A. (1990). Empathy: Conceptualization, measurement, and relation to 

 prosocial behavior. Motivation and Emotion, 14, 131-149. 

Eisenberg, N., & Fabes, R. (1998). Prosocial development. In. N. Eisenberg (Ed.). Handbook of 

 child psychology (5th ed., Vol. 3). New York, NY: Wiley. 

Eisenberg, N., Fabes, R.A., Bustamante, D., Mathy, R.M., Miller, P., & Lindholm, E. (1988). 

 Differentiation of vicariously-induced emotional reactions in children. Developmental 

 Psychology, 24, 237-246. 

Eisenberg, N., Fabes, R.A., Schaller, M., Miller, P., Carlo, G., Poulin, R., Shear, C., & Shell, R. 

 (1991). Personality and socialization correlates of vicarious emotional responding. 

 Journal of Personality and Social Psychology, 61, 459-470. 

Eisenberg, N., & Lennon, R. (1983). Sex differences in empathy and related capacities. 

 Psychological Bulletin, 94, 100-131. 

El-Sheikh, M., Kouros, C. D., Erath, S., Cummings, E. M., Keller, P., & Staton, L. (2009). 

 Marital conflict and children’s externalizing behavior: Interactions between 

 parasympathetic and sympathetic nervous system activity. Monographs of the Society for 

 Research in Child Development, 74, vii, 1–101. doi: 10.1111/j.1540-5834.2009. 00501.x. 

Eysenck, S. B., & Eysenck, H. J. (1978). Impulsiveness and venturesomeness: Their position in a 

 dimensional system of personality description. Psycho- logical Reports, 43, 1247–1255. 

Frick, P.J. (2002). Juvenile psychopathy from a developmental perspective: Implications for 

 construct development and use in forensic assessments. Law and Human Behavior, 26 

 247-253. 



 

 43 

Frick, P.J. (2009). Extending the construct of psychopathy to youth: Implications for 

 understanding, diagnosing, and treating antisocial children and adolescents. Canadian 

 Journal of Psychiatry, 54, 803-812. 

Frick, P. J., & Hare, R. D. (2001). Antisocial process screening device (APSD). Toronto, 

 Ontario: Multi-Health Systems. 

Frick, P.J., O’Brien, B.S., Wootton, J.M., & McBurnett, K. (1994). Psychopathy and conduct 

 problems in children. Journal of Abnormal Psychology, 103, 700-707. doi: 

 10.1037/0021-843X.103.4.700  

Friedman, B.H., Allen, M.T., Christie, I.C., & Santucci, A.K. (2002). Validity concerns of 

 common heart rate variability indices: Addressing quantification issues in time- and 

 frequency-domain measures of HRV. IEEE Engineering in Medicine and Biology, 21, 

 35-40. 

Gamelin F.X., Berthoin S., & Bosquet L. (2006). Validity of the polar S810 heart rate monitor to 

 measure R-R intervals at rest. Medicine and Science in Sports and Exercise, 38, 887-893. 

Gao, Y., & Raine, A. (2010). Successful and unsuccessful psychopaths: A neurobiological 

 model. Behavioral Sciences and the Law, 28, 194-210. 

Gladstein, G. A. (1984). The historical roots of contemporary empathy research. Journal of the 

 History of the Behavioral Sciences, 20, 38–59. 

Goodie, J.L., Larkin, K.T., & Schauss, S. (2000).  Validation of the Polar heart rate monitor for 

assessing heart rate during physical and mental stress. Journal of Psychophysiology, 14, 

159-164. 

Gray, J. A. (1991). The neuropsychology of temperament. In J. Strelau & A. Angleitner (Eds.), 

 Explorations in temperament: International perspectives on theory and measurement. 

 Perspectives on individual differences (pp. 105–128). New York: Plenum Press. 

Graziano, P., & Derefinko, K. (2013). Cardiac vagal control and children’s adaptive functioning: 

 A meta-analysis. Biological Psychology, 94, 22-37. 

Greene, R.J., Hoffman, M.L., & Plunkett, J.W. (1987) Experimentally induced empathy and its 

 role in reducing aggression. Paper presented at the 95th Annual Convention of the 

 American Psychological Association, New York, NY. 



 

 44 

Hall, J.R., & Benning, S.D. (2006). The “successful” psychopathy: Adaptive and subclinical 

 manifestations of psychopathy in the general population. In C.J. Patrick (Ed.), Handbook 

 of psychopathy. Guildford Press, New York, NY> 

Hare, R.D. (1991). The Hare Psychopathy Checklist – Revised. Toronto, Ontario: Multi-Health 

 Systems. 

Hare, R. D. (1999). Without conscience: The disturbing world of the psychopaths among us. 

 New York: The Guilford Press. 

Hare, R. D. (2003). Manual for the Revised Psychopathy Checklist (2nd ed.). Toronto, ON, 

 Canada: Multi-Health Systems 

Hastings, P.D., Nuselovici, J.N., Utendale, W.T., Coutya, J., McShane, K.E., & Sullivan, C. 

 (2008). Applyint the Polyvagal theory to children’s emotion regulation: Social context, 

 socialization, and adjustment. Biological Psychology, 79, 299 – 306. 

Hayes, A.F. (2013). Introduction to mediation, moderation, and conditional process analysis: A 

 regression-based approach. The Guilford Press, New York, NY. 

Heponiemi, T., Keltikangas-Jarvinen, L., Kettunen, J., Puttonen, A., & Ravaja, N. (2004). BIS-

 BAS sensitivity and cardiac autonomic stress profiles. Psychophysiology, 41, 37-45. 

Hobson, P. (2007). Empathy and autism. In T. Farrow & P. Woodruff (Eds.). Empathy in mental 

 illness. Cambridge, UK: Cambridge University Press 

Hoffman, M. L. (1987). The contribution of empathy to justice and moral judgment. In N. 

 Eisenberg, & J. Strayer (Eds.), Empathy and its development (pp. 47-80). Cambridge, 

 UK: Cambridge University Press. 

Hoffman, M.L. (2000). Empathy and moral development: Implications for caring and justice. 

 Cambridge, UK: Cambridge University Press.  

Hogan, R. (1969). Development of an empathy scale. Journal of Consulting and Clinical 

 Psychology, 33, 307-316. 

Holmqvist, R. (2008). Psychopathy and affect consciousness in young criminal offenders. 

 Journal of Interpersonal Violence, 23, 209-224. doi: 10.1177/0886260507309341  

Hox, J. J. (1998). Multilevel modeling: When and why. In I. Balderjahn, R. Mathar & M. 

 Schader (Eds.). Classification, data analysis, and data highways (pp. 147-154). New 

 York: Springer Verlag. 



 

 45 

Insanity. In (1838). Brougham (Ed.), Penny Cyclopaedia of the Society for the Diffusion of 

 Useful Knowledge (Vol. 12, p. 484). London, UK: William Clowes and Sons. 

Johns, J. H., & Quay, H. C. (1962). The effect of social reward on verbal conditioning in

 psychopathic and neurotic military offenders. Journal of Consulting and Clinical

 Psychology, 26, 217-220. 

Jolliffe, D., & Farrington, D.P. (2004). Empathy and offending: A systematic review and meta-

 analysis. Aggression and Violent Behavior, 9, 441-476. doi: 10.1016/j.avb.2003.03.001  

Jolliffe, D., & Farrington, D.P. (2006). Development and validation of the Basic Empathy Scale. 

 Journal of Adolescence, 29, 589-611. doi: 10.1016/j.adolescence.2005.08.010 

Kagan, N., & Schneider, J. (1987). Toward the measurement of affective sensitivity. Journal of 

 Counseling and Development, 65, 459-464. 

Kaplan, H.B., & Bloom, S.W. (1960). The use of sociological and social-psychological concepts 

 in physiological research: A review of selected experimental studies. Journal of Nervous 

 and Mental Disease, 131, 128-134. 

Kirsch, L.G. (2009). An investigation of self-report and psychophysiologic empathic responses 

 in non-psychopathic and psychopathic individuals. (Unpublished doctoral dissertation, 

 University of Arizona). 

Krebs, D. (1975). Empathy and altruism. Journal of Personality and Social Psychology, 32, 

 1134-1146. 

Kreibig, S.D. (2010). Autonomic nervous system activity in emotion: A review. Biological 

 Psychology, 84, 394-421. doi: 10.1016/j.biopsycho.2010.03.010  

Krueger, R. F., Markon, K. E., Patrick, C.J., Benning, S. D., & Kramer, M. (2007). Linking 

 antisocial behavior, substance use, and personality: An integrative quantitative model of 

 the adult externalizing spectrum. Journal of Abnormal Psychology, 116, 645-666.  

Lawrence, E., Shaw, P., Baker, D., Baron-Cohen, S., & David, A. (2004). Measuring empathy: 

 Reliability and validity of the Empathy Quotient. Psychological Medicine, 34, 911-919.  

Levenson, R.W., & Ruef, A.M. (1992). Empathy: A physiological substrate. Journal of 

 Personality and Social Psychology, 62, 234-246.  

Liew, J, Eisenberg, N., Spinrad, T.L., Eggum, N.D., Haugen, R.G., Kupfer, A., … & Baham, 

 M.E. (2010). Physiological regulation and fearfulness as predictors of young children’s 



 

 46 

 empathy-related reactions. Social Development, 20, 111-134. doi: 10.1111/j.1467-

 9507.2010.00575.x  

Lilienfeld, S. O., & Widows, M. R. (2005). Psychopathic personality inventory-revised: 

 Professional manual. Lutz, FL: Psychological Assessment Resources, Inc.  

Lipps, T. (1903). Einfühlung, innere  Nachahmung und Organempfindung. Archiv Für die 

 gesmte Psychologie, 2, 185-204. 

Lorber, M. F., (2004). Psychophysiology of aggression, psychopathy, and conduct problems: A 

 meta-analysis. Psychological Bulletin, 130, 531-552. 

Maas, C. J. M., & Hox, J. J. (2004). Robustness issues in multilevel regression analysis. 

 Statistica Neerlandica, 58, 127-137. 

Maas, C. J. M., & Hox, J. J. (2005). Sufficient sample sizes for multilevel modeling. 

 Methodology, 1, 86-92. 

Marsh, A.A., Finger, E.C., Schechter, J.C., Jurkowitz, I.T.N., Reid, M.E., & Blair, R.J.R. (2011). 

 Adolescents with psychopathic traits report reductions in physiological responses to fear. 

 Journal of Child Psychology and Psychiatry, 52, 834-841. 

Martin, M. (1990). On the induction of mood. Clinical Psychology Review, 10, 669-697. 

Martin, M., Argyle, M., & Crossland, J. (1990). A trouble shared is a trouble halved: Social and 

 solitary, positive and negative mood induction. Manuscript submitted for publication. 

Matthews, G., & Gilliland, K. (1999). The personality theories of H. J. Eysenck and J. A. Gray: 

 A comparative review. Personality and Individual Differences, 26, 583–626. 

Mattick, R.P., & Clarke, J.C. (1998). Development and validation of measures of social phobia 

 scrutiny fear and social interaction anxiety. Behavior Research and Therapy, 36, 455 - 

 470. 

Mehrabian, A., & Epstein, N. (1972). A measure of emotional empathy. Journal of Personality, 

 40, 525-543. 

Mitchell, D., & Blair, J. (2000). State of the art: Psychopathy. The Psychologist, 13, 356 - 360.  

Moore, B.S., Underwood, B., & Rosenhan, D.L. (1973). Affect and altruism. Developmental 

 Psychology, 8, 99-104. 

Murray-Close, D. (2011). Autonomic reactivity and romantic relational aggression among 

 female emerging adults: Moderating roles of social and cognitive risk. International

 Journal of Psychophysiology, 80, 28–35. 



 

 47 

Murray-Close, D., Holland, A.S., & Roisman, G.I. (2012). Autonomic arousal and relationship 

 aggression in heterosexual dating couples. Personal Relationships, 19, 203-218. 

O’Connor, L.E., Berry, J.W., Lewis, T., Mulherin, K., & Crisostomo, P.S. (2007). Empathy and 

 depression: The moral system on overdrive. In T. Farrow & P. Woodruff (Eds.). Empathy 

 in mental illness. Cambridge, UK: Cambridge University Press 

Oliveira-Silva, P., & Gonçalves, O.F. (2011). Responding empathically: A question of heart, not 

 a question of skin. Applied Psychophysiology and Biofeedback, 36, 201-207. 

Pacheco-Unguetti, A.P., & Parmentier, F.B.R. (2014). Sadness increases distraction by auditory 

 deviant stimuli. Emotion, 14, 203-213. doi: 10.1037/a0034289  

Pardini, D.A., Lochman, J.E., & Frick, P.J. (2003). Callous/unemotional traits and social-

 cognitive processes in adjudicated youths. Journal of the American Academy of Child 

 and Adolescent Psychiatry, 42, 364-371. 

Patrick, C. J. (1994). Emotion and psychopathy: Startling new insights. Psychophysiology, 31, 

 319-330. 

Patrick, C.J. (2010). Operationalizing the triarchic conceptualization of psychopathy: 

 Preliminary description of brief scales for assessment of boldness, meanness, and 

 disinhibition. Unpublished manual.  

Patrick, C.J., Bradley, M.M., & Lang, P.J. (1993). Emotion in the criminal psychopath: Startle 

 reflex modulation. Journal of Abnormal Psychology, 102, 82-92. 

Patrick, C.J., Cuthbert, B.N., & Lang, P.J. (1994). Emotion in the criminal psychopath: Fear 

 image processing. Journal of Abnormal Psychology, 103, 523–534. 

Patrick, C.J., Fowles, D.C., & Krueger, R.F. (2009). Triarchic conceptualization of psychopathy: 

 Developmental origins of disinhibition, boldness, and meanness. Development and 

 Psychopathology, 21, 913-938. doi: 10.1017/S0954579409000492 

Paulhus, D. L., Hemphill, J. D., & Hare, R. D. (2009). Manual for the self-report psychopathy 

 scale. Toronto, Canada: Multi-Health Systems. 

Piferi, R. L., Kline, K. A., Younger, J., & Lawler, K. A. (2000). An alternative approach for 

 achieving cardiovascular baseline: Viewing an aquatic video. International Journal of 

 Psychophysiology, 207-217. 

Porges, S.W. (1995). Cardiac vagal tone: A physiological index of stress. Neuroscience and 

 Biobehavioral Reviews, 19, 225-233. 



 

 48 

Porter, S., & Woodworth, M. (2006). Psychopathy and aggression. In C.J. Patrick (Ed.), 

 Handbook of psychopathy (pp. 481-494). New York, NY: Guilford. 

Raine, A. (2002). Biosocial studies of antisocial and violent behavior in children and adults: A 

 review. Journal of Abnormal Child Psychology, 30, 311-326. 

Reniers, R. L. E. P., Corcoran, R., Drake, R., Shryane, N. M., & Völlm, B. A. (2011). The 

QCAE: a questionnaire of cognitive and affective empathy. Journal of Personality 

Assessment, 93(1), 84–95. doi:10.1080/00223891.2010.528484 

Richell, R.A., Mitchell, D.G., Newman, C., Leonard, A., Baron-Cohen, S., & Blair, R.J. (2003). 

 Theory of mind and psychopathy: Can psychopathic individuals read the ‘language of the 

 eyes’? Neuropsychologia, 41, 523-526. 

Roberts, W., & Strayer, J. (1996). Empathy, emotional expressiveness, and prosocial behavior. 

 Child Development, 67, 449-470. 

Robinson, J.W., Herman, A., & Kaplan, B.J. (1982). Autonomic responses correlate with 

 counselor-client empathy. Journal of Counseling Psychology, 29, 195-198. 

Rogers, C. R. (1967). On Becoming a Person: A therapist’s view of psychotherapy. London, UK: 

 Constable and Company. 

Rosenhan, D.L., Salovey, P., & Kenneth, H. (1981). The joys of helping: Focus of attention 

 mediates the impact of positive affect on altruism. Journal of Personality and Social 

 Psychology, 40, 899-905. 

Salekin, R. T., Rogers, R., & Sewell, K. W. (1997). Construct validity of psychopathy in a 

 female offender sample: A multitrait-multimethod evaluation. Journal of Abnormal 

 Psychology, 106, 576-585. 

Seara-Cardoso, A., Dolberg, H., Neumann, C., Roiser, J.P., & Viding, E. (2013). Empathy, 

 morality and psychopathic traits in women. Personality and Individual Differences, 55, 

 328-333.  

Skeem, J.L., & Cooke, D.J. (2010). Is criminal behavior a central component of psychopathy? 

 Conceptual directions for resolving the debate. Psychological Assessment, 22, 433-445.   

Soderstrom, H. (2003). Psychopathy as a disorder of empathy. European Child and Adolescent 

 Psychiatry, 12, 249-252.  

Soto, J.A., & Levenson, R.W. (2009). Emotion recognition across cultures: The influence of 

 ethnicity on empathic accuracy and physiological linkage. Emotion, 9, 874-884. 



 

 49 

Spybrook, J., Raudenbush, S.W., Liu, X., Congdon, R., & Martínez, A. (2008). Optimal design 

 for longitudinal and multilevel research: Documentation for the “Optimal Design” 

 software. 

Stanger, N., Kavussanu, M., Willoughby, A., & Ring, C. (2012). Psychophysiological 

 responses to sport-specific affective pictures: A study of morality and emotion in 

 athletes. Psychology of Sport and Exercise, 13, 840-848. 

Task Force of the European Society for Cardiology and the North American Society for Pacing 

 and Electrophysiology (1996). Heart rate variability: Standards of measurement, 

 physiological interpretation and clinical use. Circulation, 93, 1043-1065. doi: 

 10.1161/01.CIR.93.5.1043 

Titchener, E. (1909). Elementary psychology of the thought processes. New York, NY: 

 Macmillan. 

Verona, E., Patrick, C.J., Curtin, J.J., Bradley, M.M., & Lang, P.J. (2004). Psychopathy and 

 physiological response to emotionally evocative sounds. Journal of Abnormal 

 Psychology, 113, 99-108. 

Vincent, G.M., Vitacco, M.J., Grisso, T., & Corrado, R.R. (2003). Subtypes of adolescent 

 offenders: Affective traits and antisocial behavior patterns. Behavioral Sciences and the 

 Law, 21, 695-712. 

Vitacco, M.J., Neumann, C.S., & Jackson, R. L. (2005). Testing a four-factor model of 

 psychopathy and its association with ethnicity, gender, intelligence, and violence. Journal 

 of Consulting and Clinical Psychology, 73, 466-476. doi: 10.1037/0022-006X.73.3.466  

Vitale, J. E., & Newman, J. P. (2001). Using the psychopathy checklist-revised with female 

 samples: Reliability, validity, and implications for clinical utility. Clinical Psychology: 

 Science and Practice, 8, 117-132. 

Ward, A., Mann, T., Westling, E.J., Creswell, J.D., Ebert, J.P., & Wallaert, M. (2008). Stepping  

 up the pressure: Arousal can be associated with a reduction in male aggression. 

 Aggressive Behavior, 34, 584-592. doi: 10.1002/ab.20270 

West, T.V., Popp, D., & Kenny, D.A. (2008). A guide for the estimation of gender and sexual 

 orientation effects in dyadic data: An actor-partner interdependence model approach. 

 Personality and Social Psychology Bulletin, 34, 321-336. doi: 

 10.1177/0146167207311199  



 

 50 

Wiesenfeld, A.R., Whitman, P.B., & Malatesta, C.Z. (1984). Individual differences among adult 

 women in sensitivity to infants: Evidence in support of an empathy concept. Journal of 

 Personality and Social Psychology, 46, 118-124. 

Wispe, L. (1986). The distinction between sympathy and empathy: To call forth a concept, a 

 word is needed. Journal of Personality and Social Psychology, 50, 314-321. 

Wispe, L. (1991). The psychology of sympathy. New York, NY: Plenum Press. 

Zahn-Waxler, C., Cole, P.M., Welsh, J.D., Fox, N.A. (1995). Psychophysiological correlates of 

 empathy and prosocial behaviors in preschool children with behavior problems. 

 Development and Psychopathology, 7, 27-48. 



     

 
Table 1 

Descriptive Statistics for Continuous Variables of Interest (N = 52) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. QCAE = Questionnaire of Cognitive and Affective Empathy; TriPM = Triarchic 
Psychopathy Measure; MC-SDS = Marlowe-Crowne Social Desirability Scale; HR = Heart Rate; 
RMSSD = Root mean square of successive differences; Valence = Absolute value of the 
difference between the target’s and the observer’s report of the target for valence; Activation = 
Absolute value of the difference between the target’s and the observer’s report of the target for 
activation; Control = Absolute value of the difference between the target’s and the observer’s 
report of the target for control. 

 Mean (SD) Cronbach’s Alpha  Skewness Kurtosis 

QCAE Affective 33.21 (6.03) .81 -.58 .28 
QCAE Cognitive 60.27 (7.51) .88 -.91 2.17 
QCAE Emotion Contagion 10.54 (2.92) .83 -.27 -.18 
QCAE Proximal responsivity 11.81 (2.33) .62 -.92 1.28 
QCAE Peripheral responsivity  10.87 (2.50) .64 -.42 .80 
QCAE Perspective taking 32.94 (4.11) .82 -.25 -.08 
QCAE Online simulation 27.33 (4.50) .86 -1.09 2.55 
TriPM Total 65.04 (17.47) .88 .58 .03 
TriPM Disinhibition 14.56 (6.83) .77 .61 -.47 
TriPM Boldness 35.06 (7.63) .81 .39 -.03 
TriPM Meanness 15.42 (9.91) .90 .98 .72 
MC-SDS 15.81 (4.84) .72 -.02 -.78 

HR Change Happy 2.55 (4.74) - .14 -.56 
HR Change Sad 1.84 (5.63) - .55 .21 
RMSSD Change Happy -8.07 (17.01) - -1.35 3.79 
RMSSD Change Sad -3.24 (20.78) - -1.26 5.64 
Valence Happy 1.04 (1.24) - 1.80 3.31 
Activation Happy 2.10 (1.67) - 1.13 1.83 
Control Happy 1.40 (1.11) - .57 -.44 
Valence Sad 1.77 (1.46) - .89 -.02 
Activation Sad 2.21 (1.51) - .37 -.86 
Control Sad 1.65 (1.19) - .28 -.68 



     

 
Table 2 
Correlations among all continuous variables of interest and covariates (N = 52). 

Note. QCAE = Questionnaire of Cognitive and Affective Empathy; TriPM = Triarchic Psychopathy Measure; MC-SDS = Marlowe-Crowne Social 
Desirability Scale; HR = Heart Rate; RMSSD = Root mean square of successive differences; Valence = Absolute value of the difference between the 
target’s and observer’s report of the target for valence; Activation = Absolute value of the difference between the target’s and observer’s report of the target 
for activation; Control = Absolute value of the difference between the target’s and observer’s report of the target for control, * p < .05, ** p < .01. 

 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 
1. Gender (Female = 1)  -            
2. QCAE Affective  .38**  -           
3. QCAE Cognitive  .13  .28*   -          
4. QCAE Emotion Contagion  .40**  .77**  .07  -         
5. QCAE Proximal responsivity  .34*  .84**  .45**  .48**  -        
6. QCAE Peripheral responsivity   .14  .74**  .17  .24  .54**  -       
7. QCAE Perspective taking -.09  .07  .86** -.24  .30*  .17   -      
8. QCAE Online simulation  .30*  .40**  .89**  .33*  .48**  .12  .52**  -     
9. TriPM Total -.54** -.38** -.22 -.43** -.38** -.08  .01 -.37** -    
10. TriPM Disinhibition -.30*  .01 -.20  .09   .02 -.10 -.15 -.20  .58**  -   
11. TriPM Boldness -.35* -.37**  .09 -.56** -.29*  .03  .30* -.12  .61** -.09  -  
12. TriPM Meanness -.47** -.40** -.31* -.39** -.45** -.09 -.10 -.42**  .89**  .41**  .37**  - 
13. MC-SDS  .20 -.06  .12 -.21  .05  .06  .10  .11 -.32* -.37**  .11 -.39** 
14. HR Baseline  .12  .21  .22  .18  .22  .08  .08  .30* -.16 -.14 -.12 -.09 
15. RMSSD Baseline  .11 -.11  .02 -.18 -.11  .04  .12 -.07  .15  .05  .21  .07 
16. HR Change Happy -.19 -.29*  .03 -.22 -.20 -.26  .02  .02  .13  .13  .16  .02 
17. HR Change Sad -.02 -.04  .12 -.24  .06  .12  .12  .10  .10 -.10  .28*  .04 
18. RMSSD Change Happy  .03  .18 -.07  .26  .12  .03 -.15  .03 -.26 -.01 -.36** -.17 
19. RMSSD Change Sad  .15  .30* -.05  .42**  .17  .08 -.18  .09 -.28*  .12 -.45** -.24 
20. Valence Happy -.04 -.17  .28* -.13 -.06 -.21  .29*  .20  .01 -.15  .34* -.13 
21. Activation Happy  .04  .12 -.09  .25  .06 -.06 -.13 -.02 -.05  .07 -.27  .07 
22. Control Happy  .27  .04  .11  .20 -.02 -.13 -.05  .23 -.28* -.08 -.15 -.32* 
23. Valence Sad  .14 -.01  .25  .02 -.01 -.03  .23  .20 -.01  .11 -.09 -.03 
24. Activation Sad -.03  .03  .21  .18 -.05 -.10  .11  .25  .03 -.07  .14 -.01 
25. Control Sad -.25 -.29* -.01 -.24 -.16 -.27*  .08 -.09  .13  .23  .06  .02 
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Table 2 cont. 

Note. QCAE = Questionnaire of Cognitive and Affective Empathy; TriPM = Triarchic Psychopathy Measure; MC-SDS = Marlowe-Crowne Social 
Desirability Scale; HR = Heart Rate; RMSSD = Root mean square of successive differences; Valence = Absolute value of the difference between the 
target’s and observer’s report of the target for valence; Activation = Absolute value of the difference between the target’s and observer’s report of the target 
for activation; Control = Absolute value of the difference between the target’s and observer’s report of the target for control, * p < .05, ** p < .01. 

 13. 14. 15. 16. 17. 18. 19. 20. 21. 22. 23. 24. 
1. Gender (Female = 1)             
2. QCAE Affective             
3. QCAE Cognitive             
4. QCAE Emotion Contagion             
5. QCAE Proximal responsivity             
6. QCAE Peripheral responsivity              
7. QCAE Perspective taking             
8. QCAE Online simulation             
9. TriPM Total             
10. TriPM Disinhibition             
11. TriPM Boldness             
12. TriPM Meanness              
13. MC-SDS  -            
14. HR Baseline  -.13 -           
15. RMSSD Baseline  .10 -.67** -          
16. HR Change Happy  .13 -.38**  .39**  -         
17. HR Change Sad  .15 -.28*  .24  .37**  -        
18. RMSSD Change Happy -.13  .29* -.70** -.56** -.33*  -       
19. RMSSD Change Sad -.11  .23 -.49** -.36** -.57**  .80**  -      
20. Valence Happy  .07 -.13  .30*  .10  .29* -.32* -.43**  -     
21. Activation Happy -.12  .00 -.01  .01 -.34* -.02  .19 -.10  -    
22. Control Happy  .14 -.03  .04  .36**  .24 -.13 -.04  .18  .06  -   
23. Valence Sad  .10  .00  .05 -.03 -.02  .07  .19  .25  .11 -.07  -  
24. Activation Sad -.13  .09 -.09  .21 -.04 -.03  .00 -.13  .02  .08 -.20  - 
25. Control Sad  .02 -.00 -.08  .23  .20 -.12 -.17  .06 -.04  .29*  .10 .15 



     

 
Table 3 
Independent samples T-Tests comparing males and females on variables (N=52).  

Note. QCAE = Questionnaire of Cognitive and Affective Empathy; TriPM = Triarchic 
Psychopathy Measure; MC-SDS = Marlowe-Crowne Social Desirability Scale; HR = Heart Rate; 
RMSSD = Root mean square of successive differences; Valence = Absolute value of the 
difference between the target’s and the observer’s report of the target for valence; Activation = 
Absolute value of the difference between the target’s and the observer’s report of the target for 
activation; Control = Absolute value of the difference between the target’s and the observer’s 
report of the target for control. * p < .05, ** p < .01. 

 Male (n = 18) 
 

 Female (n = 34) 
 

T (df = 50) 

 Mean SD  Mean SD  
QCAE Affective 30.06 5.93  34.88 5.46 -2.94** 
QCAE Cognitive 58.94 7.58  60.97 7.50 -0.92 
QCAE Emotion Contagion 8.94 2.53  11.38 2.79 -3.10** 
QCAE Proximal 
responsivity 

10.72 2.37  12.38 2.12 -2.58* 

QCAE Peripheral 
responsivity  

10.39 3.07  11.12 2.14 -1.00 

QCAE Perspective taking 33.44 4.57  32.68 3.89 0.64 
QCAE Online simulation 25.50 3.93  28.29 4.54 -2.21* 
TriPM Total 77.72 14.93  58.32 14.92 4.46** 
TriPM Disinhibition 17.33 7.87  13.09 5.81 2.21* 
TriPM Boldness 38.67 6.82  33.15 7.43 2.62* 
TriPM Meanness 21.72 9.18  12.09 8.67 3.74** 
MC-SDS 14.50 4.71  16.50 4.84 -1.43 
HR Change Happy 3.77 4.28  1.91 4.91 1.36 
HR Change Sad 2.01 4.44  1.75 6.23 0.16 
RMSSD Change Happy -8.66 14.77  -7.75 18.30 -0.18 
RMSSD Change Sad -7.52 19.08  -0.98 21.56 -1.08 
Valence Happy 1.11 0.90  1.00 1.39 0.31 
Activation Happy 2.00 1.46  2.15 1.79 -0.30 
Control Happy 1.00 0.91  1.62 1.16 -1.97 
Valence Sad 1.50 1.38  1.92 1.50 -0.97 
Activation Sad 2.28 1.84  2.18 1.34 0.23 
Control Sad 2.06 1.30  1.44 1.08 1.82 



     

 
Table 4 
PROCESS output examining TriPM Total as a Moderator of QCAE Affective Empathy on HR 
Change and RMSSD Change 
 
 B SE  
Outcome: HR Change Happy   F(5,46) = 1.14, p = .36, R2 = .11 

Gender (Female = 1) -1.13 1.68  
MC-SDS    .14  .15  
TriPM Total    .00  .22  
QCAE Affective   -.20  .45  
TriPM Total * QCAE Affective    .00  .01 R-square increase due to interaction 

F(1,46) = .00, p = .97, ΔR2 = .00 
Outcome: RMSSD Change Happy   F(5,46) = 1.58, p = .19, R2 = .15 

Gender (Female = 1) -6.10 5.89  
MC-SDS  -.72  .52  
TriPM Total  -.98  .77  
QCAE Affective  -.98 1.59  
TriPM Total * QCAE Affective   .02  .02 R-square increase due to interaction 

F(1,46) = .65, p = .42, ΔR2 = .01 
Outcome: HR Change Sad   F(5,46) = .77 p = .58, R2 = .08 

Gender (Female = 1)   .43 2.02  
MC-SDS   .24  .18  
TriPM Total   .36  .27  
QCAE Affective   .63  .55  
TriPM Total * QCAE Affective  -.01  .01 R-square increase due to interaction 

F(1,46) = 1.30, p = .26, ΔR2 = .03 
Outcome: RMSSD Change Sad   F(5,46) = 2.62, p <.05, R2 = .22 

Gender (Female = 1) -2.25 6.87  
MC-SDS  -.72  .61  
TriPM Total -2.11*  .90  
QCAE Affective -2.88 1.85  
TriPM Total * QCAE Affective   .06*  .03 R-square increase due to interaction 

F(1,46) =  4.02, p <.05, ΔR2 = .07 
Note. QCAE = Questionnaire of Cognitive and Affective Empathy; TriPM = Triarchic 
Psychopathy Measure; MC-SDS = Marlowe-Crowne Social Desirability Scale; HR = Heart Rate; 
RMSSD = Root mean square of successive differences  

* p < .05, ** p < .01. 



     

 
Table 5 

PROCESS output examining TriPM Subscales as a Moderators of QCAE Affective Empathy on 
HR Change and RMSSD Change 
 B SE  
Outcome: RMSSD Change Sadness   F(7,44) = 3.79, p < .01, R2 = .38 

Gender (Female = 1) -1.16 6.30  
MC-SDS  -.03 .61  
TriPM Boldness -6.35** 1.80  
TriPM Meanness  -.29 .36  
TriPM Disinhibition   .46 .43  
QCAE Affective -5.61** 2.02  
TriPM Boldness * QCAE Affective  .17** .05 R-square increase due to interaction 

F(1,44) = 9.51, p < .01, ΔR2 = .13 
Outcome: RMSSD Change Sadness   F(7,44) = 2.08, p = .07, R2 = .25 

Gender (Female = 1) -2.98 7.23  
MC-SDS -.35 .66  
TriPM Boldness -.92* .43  
TriPM Meanness -.30 .39  
TriPM Disinhibition -1.42 2.78  
QCAE Affective -.25 1.17  
TriPM Disinhibition * QCAE Affective  .05 .08 R-square increase due to interaction 

F(1,44) = .42, p = .52, ΔR2 = .00 
Outcome: RMSSD Change Sadness   F(7,44) = 2.12, p = .06, R2 = .25 

Gender (Female = 1) -1.04 6.94  
MC-SDS  -.32 .66  
TriPM Boldness  -.90* .43  
TriPM Meanness -1.57 1.66  
TriPM Disinhibition  .38 .48  
QCAE Affective -.14 .92  
TriPM Meanness * QCAE Affective  .04 .05 R-square increase due to interaction 

F(1,44) = .60, p = .44, ΔR2 = .01 
Note. QCAE = Questionnaire of Cognitive and Affective Empathy; TriPM = Triarchic 
Psychopathy Measure; MC-SDS = Marlowe-Crowne Social Desirability Scale; HR = Heart Rate; 
RMSSD = Root mean square of successive differences  

* p < .05, ** p < .01. 



     

 
Table 6 
PROCESS output examining TriPM Total as a Moderator of QCAE Cognitive Empathy on HR 
Change and RMSSD Change 

Note. QCAE = Questionnaire of Cognitive and Affective Empathy; TriPM = Triarchic 
Psychopathy Measure; MC-SDS = Marlowe-Crowne Social Desirability Scale; HR = Heart Rate; 
RMSSD = Root mean square of successive differences  

* p < .05, ** p < .01. 

 B SE  
Outcome: HR Change Happy   F(5,46) = .81, p = .55, R2 = .08 

Gender (Female = 1) -1.46 1.70  
MC-SDS  .18 .15  
TriPM Total -.15 .28  
QCAE Cognitive -.20 .37  
TriPM Total * QCAE Cognitive  .00 .00 R-square increase due to interaction 

F(1,46) = .42, p = .52, ΔR2 = .01 
Outcome: RMSSD Change Happy   F(5,46) = 1.51, p = .21, R2 = .14 

Gender (Female = 1)  -5.21 5.89  
MC-SDS  -.78  .51  
TriPM Total  -.32  .97  
QCAE Cognitive  -.14 1.29  
TriPM Total * QCAE Cognitive  -.00  .02 R-square increase due to interaction 

F(1,46) = .01, p = .92, ΔR2 = .00 
Outcome: HR Change Sad   F(5,46) = .68 p = .64, R2 = .07 

Gender (Female = 1)   .47 2.03  
MC-SDS   .23  .18  
TriPM Total   .04  .34  
QCAE Cognitive   .06  .44  
TriPM Total * QCAE Cognitive   .00  .01 R-square increase due to interaction 

F(1,46) = .01, p = .91, ΔR2 = .00 
Outcome: Sad RMSSD Change   F(5,46) = 1.47, p = .22 R2 = .14 

Gender (Female = 1)  1.36 7.21  
MC-SDS  -.94  .62  
TriPM Total -1.03 1.19  
QCAE Cognitive -1.05 1.57  
TriPM Total * QCAE Cognitive   .01  .02 R-square increase due to interaction 

F(1,46) =  .26, p = .61, ΔR2 = .00 



     

 
Table 7 
PROCESS output examining TriPM Total as a Moderator of QCAE Affective Empathy on the 
Absolute Value Difference of Valence, Activation, and Control for Happy Mood Induction 

Note. QCAE = Questionnaire of Cognitive and Affective Empathy; TriPM = Triarchic 
Psychopathy Measure; MC-SDS = Marlowe-Crowne Social Desirability Scale; HR = Heart Rate; 
RMSSD = Root mean square of successive differences; Valence = Absolute value of the 
difference between the target’s and the observer’s report of the target for valence; Activation = 
Absolute value of the difference between the target’s and the observer’s report of the target for 
activation; Control = Absolute value of the difference between the target’s and the observer’s 
report of the target for control. 

* p < .05, ** p < .01. 

 B SE  
Outcome: Happy Valence Difference   F(5,46) = .35, p = .88, R2 = .04 

Gender (Female = 1) -.02 .45  
MC-SDS  .01 .04  
TriPM Total -.02 .06  
QCAE Affective -.07 .12  
TriPM Total * QCAE Affective  .00 .00 R-square increase due to interaction 

F(1,46) = .09, p = .77, ΔR2 = .09 
Outcome: Happy Activation Difference   F(5,46) = .36, p = .88, R2 = .04 

Gender (Female = 1)  .01 .61  
MC-SDS -.04 .05  
TriPM Total -.06 .08  
QCAE Affective -.08 .17  
TriPM Total * QCAE Affective  .00 .00 R-square increase due to interaction 

F(1,46) = .42, p = .52, ΔR2 = .01 
Outcome: Happy Control Difference   F(5,46) = 1.13 p = .36, R2 = .11 

Gender (Female = 1)  .45 .39  
MC-SDS  .01 .03  
TriPM Total -.01 .05  
QCAE Affective -.02 .11  
TriPM Total * QCAE Affective -.00 .00 R-square increase due to interaction 

F(1,46) = .00, p = .96, ΔR2 = .00 



     

 
Table 8 
PROCESS output examining TriPM Total as a Moderator of QCAE Affective Empathy on the 
Absolute Value Difference of Valence, Activation, and Control for Sad Mood Induction 

Note. QCAE = Questionnaire of Cognitive and Affective Empathy; TriPM = Triarchic 
Psychopathy Measure; MC-SDS = Marlowe-Crowne Social Desirability Scale; HR = Heart Rate; 
RMSSD = Root mean square of successive differences; Valence = Absolute value of the 
difference between the target’s and the observer’s report of the target for valence; Activation = 
Absolute value of the difference between the target’s and the observer’s report of the target for 
activation; Control = Absolute value of the difference between the target’s and the observer’s 
report of the target for control. 

* p < .05, ** p < .01. 

 B SE  
Outcome: Sad Valence Difference   F(5,46) = .49, p = .78, R2 = .05 

Gender (Female = 1)  .55 .53  
MC-SDS  .03 .05  
TriPM Total -.05 .07  
QCAE Affective -.13 .14  
TriPM Total * QCAE Affective  .00 .00 R-square increase due to interaction 

F(1,46) = .83 p = .37, ΔR2 = .01 

Outcome: Sad Activation Difference   F(5,46) = .21, p = .96, R2 = .02 
Gender (Female = 1) -.07 .05  

MC-SDS -.04 .05  
TriPM Total -.03 .07  
QCAE Affective -.06 .15  
TriPM Total * QCAE Affective  .00 .00 R-square increase due to interaction 

F(1,46) = .22, p = .64, ΔR2 = .00 

Outcome: Sad Control Difference   F(5,46) = 1.14 p = .35, R2 = .11 

Gender (Female = 1) -.48 .42  

MC-SDS  .01 .04  
TriPM Total -.01 .06  
QCAE Affective -.06 .11  
TriPM Total * QCAE Affective  .00 .00 R-square increase due to interaction 

F(1,46) = .01, p = .90, ΔR2 = .00 



     

 
Table 9 
PROCESS output examining TriPM Total as a Moderator of QCAE Cognitive Empathy on the 
Absolute Value Difference of Valence, Activation, and Control for Happy Mood Induction 
 B SE  
Outcome: Happy Valence Difference   F(5,46) = 1.28, p = .29, R2 = .12 

Gender (Female = 1) -.28 .43  
MC-SDS  .02 .04  
TriPM Total  .10 .07  
QCAE Cognitive  .17 .09  
TriPM Total * QCAE Cognitive -.00 .00 R-square increase due to interaction 

F(1,46) = 1.76, p = .19, ΔR2 = .03 
Outcome: Happy Activation Difference   F(5,46) = .30, p = .91, R2 = .03 

Gender (Female = 1)  .14 .61  
MC-SDS -.05 .05  
TriPM Total -.03 .10  
QCAE Cognitive -.05 .13  
TriPM Total * QCAE Cognitive  .00 .00 R-square increase due to interaction 

F(1,46) = .06, p = .80, ΔR2 = .00 
Outcome: Happy Control Difference   F(5,46) = 1.38 p = .25, R2 = .13 

Gender (Female = 1)  .27 .39  
MC-SDS  .01 .03  
TriPM Total  .07 .06  
QCAE Cognitive  .11 .08  
TriPM Total * QCAE Cognitive -.00 .00 R-square increase due to interaction 

F(1,46) = 1.55, p = .22, ΔR2 = .03 
Note. QCAE = Questionnaire of Cognitive and Affective Empathy; TriPM = Triarchic 
Psychopathy Measure; MC-SDS = Marlowe-Crowne Social Desirability Scale; HR = Heart Rate; 
RMSSD = Root mean square of successive differences; Valence = Absolute value of the 
difference between the target’s and the observer’s report of the target for valence; Activation = 
Absolute value of the difference between the target’s and the observer’s report of the target for 
activation; Control = Absolute value of the difference between the target’s and the observer’s 
report of the target for control. 

* p < .05, ** p < .01. 



     

 
Table 10 
PROCESS output examining TriPM Total as a Moderator of QCAE Cognitive Empathy on the 
Absolute Value Difference of Valence, Activation, and Control for Sad Mood Induction 
 B SE  
Outcome: Sad Valence Difference    

Gender (Female = 1)  .48 .52 F(5,46) = .95, p = .46, R2 = .09 
MC-SDS  .03 .04  
TriPM Total  .05 .09  
QCAE Cognitive  .09 .11  
TriPM Total * QCAE Cognitive -.00 .00 R-square increase due to interaction 

F(1,46) = .16, p = .69, ΔR2 = .00 
Outcome: Sad Activation Difference    

Gender (Female = 1)  .02 .54 F(5,46) = .75, p = .59, R2 = .08 
MC-SDS -.05 .05  
TriPM Total -.05 .09  
QCAE Cognitive -.02 .12  
TriPM Total * QCAE Cognitive  .00 .00 R-square increase due to interaction 

F(1,46) = .38, p = .54, ΔR2 = .01 
Outcome: Sad Control Difference    

Gender (Female = 1) -.60 .43 F(5,46) = .69 p = .64, R2 = .07 
MC-SDS -.60 .43  
TriPM Total -.02 .07  
QCAE Cognitive -.03 .09  
TriPM Total * QCAE Cognitive  .00 .00 R-square increase due to interaction 

F(1,46) = .10, p = .75, ΔR2 = .00 
Note. QCAE = Questionnaire of Cognitive and Affective Empathy; TriPM = Triarchic 
Psychopathy Measure; MC-SDS = Marlowe-Crowne Social Desirability Scale; HR = Heart Rate; 
RMSSD = Root mean square of successive differences; Valence = Absolute value of the 
difference between the target’s and the observer’s report of the target for valence; Activation = 
Absolute value of the difference between the target’s and the observer’s report of the target for 
activation; Control = Absolute value of the difference between the target’s and the observer’s 
report of the target for control. 

• p < .05, ** p < .01.  



     

 
Table 11 
Observer-Target Interdependence Model Examining Self Baseline HR on HR Average During 
Emotion Mood Induction While Controlling for the Partner’s Baseline HR and Testing for the 
Moderation of TriPM Total 

Note. TriPM = Triarchic Psychopathy Measure; MC-SDS = Marlowe-Crowne Social Desirability 
Scale; HR = Heart Rate; ** p < .01.  

 B SE  
Outcome: Happy HR Average when Participant 1 Speaks   F(7,44) = 18.30, p < .01,           

R2 = .74 
Centered Baseline HR Self .91** .09  
Centered Baseline HR Other -.11 .09  
Centered TriPM Total -.07 .07  
Centered Baseline HR Self * Centered TriPM Total -.00 .01  
Centered Baseline HR Other * Centered TriPM Total -.02 .01  
Gender (Female = 1) -.70 2.36  
MC-SDS .06 .21  

Outcome: Happy HR Average when Participant 2 Speaks   F(7,44) = 3.82, p < .01,            
R2 = .38 

Centered Baseline HR Self .81** .19  
Centered Baseline HR Other .22 .18  
Centered TriPM Total .05 .16  
Centered Baseline HR Self * Centered TriPM Total .01 .01  
Centered Baseline HR Other * Centered TriPM Total .02 .01  
Gender (Female = 1) .40 4.97  
MC-SDS .43 .45  

Outcome: Sadness HR Average when Participant 2 Speaks   F(7,44) = 8.14, p < .01,            
R2  = .56 

Centered Baseline HR Self .88** .12  
Centered Baseline HR Other .05 .12  
Centered TriPM Total .14 .10  
Centered Baseline HR Self * Centered TriPM Total .02 .01  
Centered Baseline HR Other * Centered TriPM Total .02 .01  
Gender (Female = 1) .42 3.29  
MC-SDS .51 .30  

Outcome: Sadness HR Average when Participant 1 Speaks   F(7,44) = 10.87, p < .01,           
R2 = .63 

Centered Baseline HR Self 1.00** .13  
Centered Baseline HR Other -.01 .12  
Centered TriPM Total -.01 .11  
Centered Baseline HR Self * Centered TriPM Total -.01 .01  
Centered Baseline HR Other * Centered TriPM Total -.01 .01  
Gender (Female = 1) 3.48 3.42  
MC-SDS .22 .31  



     

 
Table 12 
Observer-Target Interdependence Model Examining Self Baseline RMSSD on RMSSD Average 
During Emotion Mood Induction While Controlling for the Partner’s Baseline RMSSD and 
Testing for the Moderation of TriPM Total 

 B SE  
Outcome: Happy RMSSD Average when Participant 1 Speaks   F(7,44) = 4.76, p < .01, 

R2 = .43 
Centered Baseline RMSSD Self .43** .08  
Centered Baseline RMSSD Other -.01 .08  
Centered TriPM Total -.02 .18  
Centered Baseline RMSSD Self * Centered TriPM Total -.00 .01  
Centered Baseline RMSSD Other * Centered TriPM Total -.01 .01  
Gender (Female = 1) -.20 5.86  
MC-SDS -.16 .52  

Outcome: Happy RMSSD Average when Participant 2 Speaks   F(7,44) = 2.89, p < .05, 
R2 = .32 

Centered Baseline RMSSD Self .39** .09  
Centered Baseline RMSSD Other .01 .10  
Centered TriPM Total -.04 .21  
Centered Baseline RMSSD Self * Centered TriPM Total -.00 .01  
Centered Baseline RMSSD Other * Centered TriPM Total .00 .01  
Gender (Female = 1) .20 6.85  
MC-SDS -.37 .61  

Outcome: Sadness RMSSD Average when Participant 2 Speaks   F(7,44) = 5.367 p < .01, 
R2 = .47 

Centered Baseline RMSSD Self .47** .07  
Centered Baseline RMSSD Other -.03 .08  
Centered TriPM Total -.27 .17  
Centered Baseline RMSSD Self * Centered TriPM Total .00 .01  
Centered Baseline RMSSD Other * Centered TriPM Total .00 .01  
Gender (Female = 1) -1.12 5.51  
MC-SDS -.73 .49  

Outcome: Sadness RMSSD Average when Participant 1 Speaks   F(7,44) = 4.41, p < .01, 
R2 = .41 

Centered Baseline RMSSD Self .53** .11  
Centered Baseline RMSSD Other -.03 .11  
Centered TriPM Total .04 .24  
Centered Baseline RMSSD Self * Centered TriPM Total -.01 .01  
Centered Baseline RMSSD Other * Centered TriPM Total -.01 .01  
Gender (Female = 1) 4.12 7.79  
MC-SDS .20 .69  

Note. TriPM = Triarchic Psychopathy Measure; MC-SDS = Marlowe-Crowne Social Desirability 
Scale; RMSSD = Root mean square of successive differences; ** p < .01.  



     

 
Table 13 
Observer-Target Interdependence Model Examining Self First 30-Seconds HR on Last 30-
Seconds HR During Emotion Mood Induction While Controlling for the Partner’s First 30-
Seconds HR and Testing for the Moderation of TriPM Total 

Note. TriPM = Triarchic Psychopathy Measure; MC-SDS = Marlowe-Crowne Social Desirability 
Scale; Sec = Seconds; HR = Heart Rate; ** p < .01.  

 B SE  
Outcome: Last 30-Sec Happy HR when Participant 1 Speaks   F(7,44) = 16.75, p < .01,           

R2 = .75 
Centered First 30-Sec HR Self .72** .07  
Centered First 30-Sec HR Other .00 .01  
Centered TriPM Total .04 .07  
Centered First 30-Sec HR Self * Centered TriPM Total .01 .00  
Centered First 30-Sec HR Other * Centered TriPM Total .01 .00  
Gender (Female = 1) 1.00 2.47  
MC-SDS .16 .22  

Outcome: Last 30-Sec Happy HR when Participant 2 Speaks   F(7,44) = 4.33, p < .01,            
R2 = .41 

Centered First 30-Sec HR Self .78** .15  
Centered First 30-Sec HR Other .15 .15  
Centered TriPM Total -.09 .14  
Centered First 30-Sec HR Self * Centered TriPM Total .01 .01  
Centered First 30-Sec HR Other * Centered TriPM Total .01 .01  
Gender (Female = 1) -1.71 4.89  
MC-SDS .07 .43  

Outcome: Last 30-Sec Sadness HR when Participant 2 
Speaks 

  F(7,44) = 4.68, p < .01,            
R2  = .43 

Centered First 30-Sec HR Self .41** .07  
Centered First 30-Sec HR Other -.09 .08  
Centered TriPM Total -.04 .10  
Centered First 30-Sec HR Self * Centered TriPM Total -.01 .01  
Centered First 30-Sec HR Other * Centered TriPM Total -.00 .01  
Gender (Female = 1) -.52 3.58  
MC-SDS -.13 .32  

Outcome: Last 30-Sec Sadness HR when Participant 1 
Speaks 

  F(7,44) = 25.33, p < .01,           
R2 = .80 

Centered First 30-Sec HR Self .66** .05  
Centered First 30-Sec HR Other .06 .05  
Centered TriPM Total -.02 .07  
Centered First 30-Sec HR Self * Centered TriPM Total -.00 .00  
Centered First 30-Sec HR Other * Centered TriPM Total .01 .00  
Gender (Female = 1) -1.07 2.31  
MC-SDS -.00 .20  



     

 
 
Table 14 
Observer-Target Interdependence Model Examining Self First 30-Seconds RMSSD on Last 30-
Seconds RMSSD During Emotion Mood Induction While Controlling for the Partner’s First 30-
Seconds RMSSD and Testing for the Moderation of TriPM Total 

 B SE  
Outcome: Last 30-Sec Happy RMSSD when Participant 1 
Speaks 

  F(7,44) = 10.85, p < .01, 
R2 = .63 

Centered First 30-Sec RMSSD Self .73** .09  
Centered First 30-Sec RMSSD Other -.02 .09  
Centered TriPM Total -.02 .13  
Centered First 30-Sec RMSSD Self * Centered TriPM Total -.01 .01  
Centered First 30-Sec RMSSD Other * Centered TriPM Total .00 .01  
Gender (Female = 1) -3.84 4.45  
MC-SDS -.15 .39  

Outcome: Last 30-Sec Happy RMSSD when Participant 2 
Speaks 

  F(7,44) = 12.41, p < .01, 
R2 = .66 

Centered First 30-Sec RMSSD Self .69** .09  
Centered First 30-Sec RMSSD Other .15 .09  
Centered TriPM Total -.05 .14  
Centered First 30-Sec RMSSD Self * Centered TriPM Total -.00 .01  
Centered First 30-Sec RMSSD Other * Centered TriPM Total .01 .01  
Gender (Female = 1) 3.05 4.75  
MC-SDS -.17 .42  

Outcome: Last 30-Sec Sadness RMSSD when Participant 2 
Speaks 

  F(7,44) = 8.17 p < .01, 
R2 = .57 

Centered First 30-Sec RMSSD Self .86** .12  
Centered First 30-Sec RMSSD Other .02 .12  
Centered TriPM Total -.08 .17  
Centered First 30-Sec RMSSD Self * Centered TriPM Total -.00 .01  
Centered First 30-Sec RMSSD Other * Centered TriPM Total .01 .01  
Gender (Female = 1) 7.28 5.71  
MC-SDS -.30 .51  

Outcome: Last 30-Sec Sadness RMSSD when Participant 1 
Speaks 

  F(7,44) = 10.16, p < .01, 
R2 = .62 

Centered First 30-Sec RMSSD Self .86** .11  
Centered First 30-Sec RMSSD Other .05 .12  
Centered TriPM Total .04 .19  
Centered First 30-Sec RMSSD Self * Centered TriPM Total -.01 .01  
Centered First 30-Sec RMSSD Other * Centered TriPM Total .01 .01  
Gender (Female = 1) 4.92 6.59  
MC-SDS .11 .57  

Note. TriPM = Triarchic Psychopathy Measure; MC-SDS = Marlowe-Crowne Social Desirability 
Scale; Sec = Seconds; RMSSD = Root mean square of successive differences; ** p < .01.  



     

 
 

 
Figure 1. Example Mood Induction Procedure where Happy Mood Induction Randomly Selected 
to Occur First. 

Note: MIP = Mood Induction Procedure; SAM = Self-Assessment Manikin; P = Participant

Participant 1 (P1) 
Randomly Assigned to 

Happy 

 Participant 2 (P2) 
Randomly Assigned to  

Sad 
Self and Other SAM Self and Other SAM 

!  ! 
2-minute Baseline 

!  ! 
Self and Other SAM  Self and Other SAM 

!  ! 
Read Directions and Write 
about Happy MIP and then 

Rank Order 

 Read Directions and Write 
about  

Neutral MIP 
!  ! 

Self and Other SAM  Self and Other SAM 
!  ! 

Discuss Happy MIP  Listen to P1 
!  ! 

Self and Other SAM  Other and Self SAM 
!  ! 

Listen to P2  Discuss Neutral MIP 
!  ! 

Other and Self SAM  Self and Other SAM 
!  ! 

Read Directions and Write 
about  

Neutral MIP 

 Read Direction and Write 
about Sad MIP and then Rank 

Order 
!  ! 

Self and Other SAM  Self and Other SAM 
!  ! 

Discuss Neutral MIP  Listen to P1 
!  ! 

Self and Other SAM  Other and Self SAM 
!  ! 

Listen to P2  Discuss Sad MIP 
!  ! 

Other and Self SAM  Self and Other SAM 
!  ! 

Debriefing Question 



     

 
 

 
 
Figure 2. The interaction between QCAE Affective Empathy and TriPM Total in predicting 
RMSSD Change during the Sad MIP 
 
-1 SD  ŷ=9.98 – (.20)X, t = -.30, p = .76 
Mean  ŷ = -26.81 + (.78)X, t = 1.51, p = .14 
+1 SD  ŷ = -63.6 + (1.76)X, t = 2.38, p = .02 
 
Note: QCAE = Questionnaire of Cognitive and Affective Empathy; TriPM = Triarchic 
Psychopathy Measure; RMSSD = Root mean square of successive differences
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Figure 3. The interaction between TriPM Total and QCAE Affective Empathy in predicting 
RMSSD Change during the Sad MIP 
 
-1 SD  ŷ= 31.96 - (.58)X, t = -2.51, p = .02 
Mean  ŷ = 14.6 - (.24)X, t = -1.18, p = .24 
+1 SD  ŷ = -2.77 + (.10)X, t = .34, p = .74 
 
Note: QCAE = Questionnaire of Cognitive and Affective Empathy; TriPM = Triarchic 
Psychopathy Measure; RMSSD = Root mean square of successive differences
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Figure 4. The interaction between QCAE Affective Empathy and TriPM Boldness in predicting 
RMSSD Change during the Sad MIP 
 
-1 SD  ŷ=38.58 – (1.00)X, t = -1.48, p = .15 
Mean  ŷ =-9.82 + (.28)X, t = .57 , p = .57 
+1 SD  ŷ =-58.21 + (1.56)X, t =  2.56, p = .01 
 
Note: QCAE = Questionnaire of Cognitive and Affective Empathy; TriPM = Triarchic 
Psychopathy Measure; RMSSD = Root mean square of successive differences 
 
* p < .05 
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Figure 5. The interaction between TriPM Boldness and QCAE Affective Empathy in predicting 
RMSSD Change during the Sad MIP 
 
-1 SD  ŷ=60.19 – (1.78)X, t = -3.70, p < .01. 
Mean  ŷ =26.36 - (.76)X, t = -1.93 , p = .06. 
+1 SD  ŷ =-7.47 + (.25)X, t = .46 , p = .65. 
 
Note: QCAE = Questionnaire of Cognitive and Affective Empathy; TriPM = Triarchic 
Psychopathy Measure; RMSSD = Root mean square of successive differences 
 
* p < .05 
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Appendix A 

Demographic Questionnaire 

1. Today’s Date (mm/dd/yyyy)______________ 

2. Enter your name. ______________ 

3. Enter your VT PID. ______________ 

4. What is your email address? ______________ 

 

5. What is your age? ______years 

6. What is your birthdate? (mm/yyyy) ______________ 

7. What is your major? ______________ 

8. Are you an undergraduate or graduate student? ______________ 

9. What is your sex? 

□Man 

□Woman 

□Transgender 

□Other _____________ 

10. Which of the following best describes your sexual orientation: 

□Gay 

□Bisexual 

□Lesbian 

□Heterosexual 

□Other ____________ 

11. Which of the following best describes your race/ethnicity? 

□Caucasian/White 

□African American/Black/African Origin 

□Hispanic/Latino(a) 

□Asian American/Asian Origin/Pacific Islander 

□Middle Eastern 

□American Indian/Alaska Native 

□Bi-racial/Multi-racial 

□Other (specify); _________________________________________ 
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12. Which of the following best describes the majority of people who live within comfortable 

walking distance of the place where you are originally from? 

□Wealthy 

□Upper middle class/professionals 

□Middle class 

□Lower middle class 

□Blue-collar, working class 

□Poor, working class 

□Poor, unemployed 

13. Which of the following numbers best describe the total annual income of the household 

where you grew up? 

□Less than $10,000 

□$10,000-$25,000 

□$25,000-$50,000 

□$50,000-$75,000 

□$75,000-$100,000 

□More than $100,000 



     

 
Appendix B 

Medical History Questionnaire 
1) Do you have a personal history of any of the following? Please check all that apply 

o A heart attack 
o Heart surgery 
o Cardiac catheterization 
o Coronary angioplasty (PTCA) 
o Pacemaker/implantable cardiac defibrillator/rhythm disturbance 
o Heart valve disease 
o Heart failure 
o Heart transplantation 
o Congenital heart disease 

2) Are you currently taking any medications? □ No □Yes 

2a) If yes, what medication?  
_______________________________________________________________________ 
_______________________________________________________________________ 
2b) If yes, what is the dosage?  
_______________________________________________________________________ 
_______________________________________________________________________  
2c) If yes, why are you taking that medication?  
_______________________________________________________________________ 
_______________________________________________________________________ 
  

3) Have you ever had a head injury? □ No □Yes 
3a) If yes, please explain. 
_____________________________________________________________________ 
_____________________________________________________________________ 
_____________________________________________________________________ 

4) Have you ever been knocked unconscious for longer than 5 minutes ? □ No □Yes 
4a) If yes, please explain.  
_____________________________________________________________________ 
_____________________________________________________________________ 
_____________________________________________________________________ 

5) Do you use tobacco products? □ No □Yes 
5a) If yes, please explain, including frequency and amount.  
_____________________________________________________________________ 
_____________________________________________________________________ 
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Appendix C 

Questionnaire of Cognitive and Affective Empathy 

Rate these items by indicating to what degree the statement applies to you 
 
1. I sometimes find it difficult to see things from the “other guy’s” point of view. 

1 2 3 4 
Strongly agree Slightly agree Slightly disagree Strongly disagree 

 
2. I am usually objective when I watch a film or play, and I don’t often get completely caught 

up in it.  
1 2 3 4 

Strongly agree Slightly agree Slightly disagree Strongly disagree 
 
3. I try to look at everybody’s side of a disagreement before I make a decision. 

1 2 3 4 
Strongly agree Slightly agree Slightly disagree Strongly disagree 

4. I sometimes try to understand my friends better by imagining how things look from their 
perspective.  

1 2 3 4 
Strongly agree Slightly agree Slightly disagree Strongly disagree 

5. When I am upset at someone, I usually try to “put myself in his shoes” for a while 
1 2 3 4 

Strongly agree Slightly agree Slightly disagree Strongly disagree 
6. Before criticizing somebody, I try to imagine how I would feel if I was in their place. 

1 2 3 4 
Strongly agree Slightly agree Slightly disagree Strongly disagree 

7. I often get emotionally involved with my friends’ problems.  
1 2 3 4 

Strongly agree Slightly agree Slightly disagree Strongly disagree 
8. I am inclined to get nervous when others around me seem to be nervous. 

1 2 3 4 
Strongly agree Slightly agree Slightly disagree Strongly disagree 

9. People I am with have a strong influence on my mood. 
1 2 3 4 

Strongly agree Slightly agree Slightly disagree Strongly disagree 
 

10. It affects me very much when one of my friends seems upset. 
1 2 3 4 

Strongly agree Slightly agree Slightly disagree Strongly disagree 
    

11. I often get deeply involved with the feelings of a character in a film, play, or novel.  
1 2 3 4 

Strongly agree Slightly agree Slightly disagree Strongly disagree 
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12. I get very upset when I see someone cry. 
1 2 3 4 

Strongly agree Slightly agree Slightly disagree Strongly disagree 
13. I am happy when I am with a cheerful group.  

1 2 3 4 
Strongly agree Slightly agree Slightly disagree Strongly disagree 

14. It worries me when others are worrying and panicky. 
1 2 3 4 

Strongly agree Slightly agree Slightly disagree Strongly disagree 
15. I can easily tell if someone else wants to enter a conversation.  

1 2 3 4 
Strongly agree Slightly agree Slightly disagree Strongly disagree 

16. I can pick up quickly if someone says one thing but means another.  
1 2 3 4 

Strongly agree Slightly agree Slightly disagree Strongly disagree 
17. It is hard for me to see why some things upset people so much. 

1 2 3 4 
Strongly agree Slightly agree Slightly disagree Strongly disagree 

18. I find it easy to put myself in someone else’s shoes.  
1 2 3 4 

Strongly agree Slightly agree Slightly disagree Strongly disagree 
 

19. I am good at predicting how someone will feel.  
1 2 3 4 

Strongly agree Slightly agree Slightly disagree Strongly disagree 
 

20. I am quick to spot when someone in a group is feeling awkward or uncomfortable. 
1 2 3 4 

Strongly agree Slightly agree Slightly disagree Strongly disagree 
21. Other people tell me I am good at understanding how they are feeling and what they are 

thinking. 
1 2 3 4 

Strongly agree Slightly agree Slightly disagree Strongly disagree 
22. I can easily tell if someone else is interested or bored with what I am saying.  

1 2 3 4 
Strongly agree Slightly agree Slightly disagree Strongly disagree 

23. Friends talk to me about their problems as they say that I am very understanding. 
1 2 3 4 

Strongly agree Slightly agree Slightly disagree Strongly disagree 
 

24. I can sense if I am intruding, even if the other person does not tell me. 
1 2 3 4 

Strongly agree Slightly agree Slightly disagree Strongly disagree 
25. I can easily work out what another person might want to talk about.  
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1 2 3 4 
Strongly agree Slightly agree Slightly disagree Strongly disagree 

26. I can tell if someone is masking their true emotion. 
1 2 3 4 

Strongly agree Slightly agree Slightly disagree Strongly disagree 
27. I am good at predicting what someone will do.  

1 2 3 4 
Strongly agree Slightly agree Slightly disagree Strongly disagree 

28. I can usually appreciate the other person’s viewpoint, even if I do not agree with it.  
1 2 3 4 

Strongly agree Slightly agree Slightly disagree Strongly disagree 
 
29. I usually stay emotionally detached when watching a film. 

1 2 3 4 
Strongly agree Slightly agree Slightly disagree Strongly disagree 

 
30. I always try to consider the other fellow’s feelings before I do something. 

1 2 3 4 
Strongly agree Slightly agree Slightly disagree Strongly disagree 

 
31. Before I do something I try to consider how my friends will react to it. 

1 2 3 4 
Strongly agree Slightly agree Slightly disagree Strongly disagree 
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Appendix D 

Triarchic Psychopathy Measure (TriPM) 

Instructions: 

This questionnaire contains statements that different people might use to describe themselves. 
Each statement is followed by four options:  

         [ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

For each statement, mark an "X" next to the option that describes you best. There are no right or 
wrong answers; just choose the option that best describes you. 

1. I’m optimistic more often than not. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

2. How other people feel is important to me.   
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

3. I often act on immediate needs. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

4. I have no strong desire to parachute out of an airplane.   
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

5. I’ve often missed things I promised to attend. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

6. I would enjoy being in a high-speed chase. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

7. I am well-equipped to deal with stress. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

8. I don’t mind if someone I dislike gets hurt. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

9. My impulsive decisions have caused problems with loved ones. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

10. I get scared easily.   
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

11. I sympathize with others’ problems.   
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

12. I have missed work without bothering to call in. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

13. I’m a born leader. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

14. I enjoy a good physical fight. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

15. I jump into things without thinking. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

16. I have a hard time making things turn out the way I want.   
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 
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17. I return insults. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

18. I’ve gotten in trouble because I missed too much school. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

19. I have a knack for influencing people. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

20. It doesn’t bother me to see someone else in pain. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

21. I have good control over myself.   
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

22. I function well in new situations, even when unprepared. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

23. I enjoy pushing people around sometimes. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

24. I have taken money from someone’s purse or wallet without asking. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

25. I don’t think of myself as talented.   
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

26. I taunt people just to stir things up. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

27. People often abuse my trust. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

28. I’m afraid of far fewer things than most people. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

29. I don’t see any point in worrying if what I do hurts someone else. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

30. I keep appointments I make.   
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

31. I often get bored quickly and lose interest. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

32. I can get over things that would traumatize others. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

33. I am sensitive to the feelings of others.   
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

34. I have conned people to get money from them. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

35. It worries me to go into an unfamiliar situation without knowing all the details.   
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

36. I don’t have much sympathy for people. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

37. I get in trouble for not considering the consequences of my actions. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

38. I can convince people to do what I want. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

39. For me, honesty really is the best policy.   
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 
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40. I’ve injured people to see them in pain. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

41. I don’t like to take the lead in groups.   
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

42. I sometimes insult people on purpose to get a reaction from them. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

43. I have taken items from a store without paying for them. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

44. It’s easy to embarrass me.   
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

45. Things are more fun if a little danger is involved. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

46. I have a hard time waiting patiently for things I want. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

47. I stay away from physical danger as much as I can.   
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

48. I don’t care much if what I do hurts others. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

49. I have lost a friend because of irresponsible things I’ve done. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

50. I don’t stack up well against most others.   
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

51. Others have told me they are concerned about my lack of self-control. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

52. It’s easy for me to relate to other people’s emotions.   
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

53. I have robbed someone. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

54. I never worry about making a fool of myself with others. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

55. It doesn’t bother me when people around me are hurting. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

56. I have had problems at work because I was irresponsible. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

57. I’m not very good at influencing people.   
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 

58. I have stolen something out of a vehicle. 
[ ] True [ ] Somewhat true [ ] Somewhat false [ ] False 



     

 
Appendix E 

 
Social Interaction Anxiety Scale (SIAS) 

 
Instructions: For each item, please circle the number to indicate the degree to which you feel the 
statement is characteristic or true for you. The rating scale is as follows: 
 

0 = Not at all characteristic or true of me. 
1 = Slightly characteristic or true of me. 
2 = Moderately characteristic or true of me.  
3 = Very characteristic or true of me. 
4 = Extremely characteristic or true of me. 

 
 

CHARACTERISTIC NOT AT ALL SLIGHTLY MODERATELY VERY EXTREMELY 
1. I get nervous if I have 
to speak with someone in 
authority (teacher, boss, 
etc.) 

0 1 2 3 4 

2. I have difficulty 
making eye contact with 
others. 

0 1 2 3 4 

3. I become tense if I 
have to talk about myself 
or my feelings. 

0 1 2 3 4 

4. I find it difficult to 
mix comfortably with the 
people I work with. 

0 1 2 3 4 

5. I find it easy to make 
friends my own age. 

0 1 2 3 4 

6. I tense up if I meet an 
acquaintance in the 
street.  

0 1 2 3 4 

7. When mixing socially, 
I am uncomfortable. 

0 1 2 3 4 

8. I feel tense if I am 
alone with just one other 
person. 

0 1 2 3 4 

9. I am at ease meeting 
people at parties, etc.  

0 1 2 3 4 

10. I have difficulty 
talking with other 
people. 

0 1 2 3 4 

11. I find it easy to think 
of things to talk about. 

0 1 2 3 4 

12. I worry about 
expressing myself in case 
I appear awkward. 

0 1 2 3 4 

13. I find it difficult to 
disagree with another’s 
point of view. 

0 1 2 3 4 

14. I have difficult 0 1 2 3 4 



 

 81 

 

talking to attractive 
persons of the opposite 
sex. 
15. I find myself 
worrying that I won’t 
know what to say in 
social situations. 

0 1 2 3 4 

16. I am nervous mixing 
with people I don’t know 
well. 

0 1 2 3 4 

17. I feel I’ll say 
something embarrassing 
when talking. 

0 1 2 3 4 

18. when mixing in a 
group, I find myself 
worrying I will be 
ignored. 

0 1 2 3 4 

19. I am tense mixing in 
a group. 

0 1 2 3 4 

20. I am unsure whether 
to greet someone I know 
only slightly. 

0 1 2 3 4 



     

 
Appendix F 

Marlowe-Crowne Social Desirability Scale 
 

Directions: Read each item and decide whether it is true (T) or false (F) for you. Try to work 
rapidly and answer each question by selecting the T or the F.  

1. Before voting I thoroughly investigate the qualifications of all the candidates. 
2. I never hesitate to go out of my way to help someone in trouble. 
3. It is sometimes hard for me to go on with my work if I am not encouraged. 
4. I have never intensely disliked anyone. 
5. On occasions I have had doubts about my ability to succeed in life. 
6. I sometimes feel resentful when I don’t get my way.  
7. I am always careful about my manner of dress. 
8. My table manners at home are as good as when I eat out in a restaurant. 
9. If I could get into a movie without paying and be sure I was not seen, I would probably 

do it. 
10. On a few occasions, I have given up something because I thought too little of my ability. 
11. I like to gossip at times. 
12. There have been times when I felt like rebelling against people in authority even though I 

knew they were right. 
13. No matter who I’m talking to, I’m always a good listener. 
14. I can remember “playing sick” to get out of some- thing. 
15. There have been occasions when I have taken advantage of someone. 
16. I’m always willing to admit it when I make a mistake. 
17. I always try to practice what I preach. 
18. I don’t find it particularly difficult to get along with loudmouthed, obnoxious people. 
19. I sometimes try to get even rather than forgive and forget. 
20. When I don’t know something I don’t mind at all admitting it. 
21. I am always courteous, even to people who are disagreeable. 
22. At times I have really insisted on having things my own way. 
23. There have been occasions when I felt like smashing things. 
24. I would never think of letting someone else be punished for my wrong-doings. 
25. I never resent being asked to return a favor. 
26. I have never been irked when people expressed ideas very different from my own. 
27. I never make a long trip without checking the safety of my car. 
28. There have been times when I was quite jealous of the good fortune of others. 
29. I have almost never felt the urge to tell someone off. 
30. I am sometimes irritated by people who ask favors of me. 
31. I have never felt that I was punished without cause. 
32. I sometimes think when people have a misfortune they only got what they deserved. 
33. I have never deliberately said something that hurt someone’s feelings. 

 



     

 
Appendix G 

 
Mood-Induction Procedure Directions (Separated Prompts During Study) 

 
Please think about and recall, as vividly as possible, the happiest four events that have happened 
to you over the past year. Please do not think of any sexual related events. Recall details about 
the situations, how you felt, what were your thoughts at the time, and immerse into the mood of 
those four moments as deeply as possible. Please use the space below to write notes about the 
four events. Rank order the four events. 

Please think about and recall, as vividly as possible, the saddest four events that have happened 
to you over the past year. Please do not think of any trauma related events. Recall details about 
the situations, how you felt, what were your thoughts at the time, and immerse into the mood of 
those four moments as deeply as possible. Please use the space below to write notes about the 
four events. Rank order the four events. 

 
Please think about and recall, as vividly as possible, the most recent trip to the grocery store. 
Recall details about the store, its localization, and actions in the store. Please use the space below 
to write notes about the event. 

 
Please think about and recall, as vividly as possible, the most recent trip to the barber. Recall 
details about the barber, its localization, and actions in the barbershop. Please use the space 
below to write notes about the event. 



     

 
Appendix H 

 
Self-Assessment Manikin 

 

Directions: When instructed please circle the number that best corresponds with [YOUR/YOUR 
PARTNER’S] current perceived mood rating. Please answer as quickly and silently as possible. 
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Appendix I 

Informed Consent Form I 
 

Study Title: Social Mood and Recall Study  
Investigators: Jonathan Waldron, M.S. 
  Angela Scarpa, Ph.D. 
 
I. Purpose of this research 
 
As the first part of a two-part study, the purpose of this study is to examine the effects of mood 
recall in social settings in college students. Results will be used in the researcher's dissertation, 
with the potential for publication and/or use in presentations. 

 
II. Procedures 
 
You will be asked to complete a questionnaire about your background, mood, and health. If you 
decide to participate, you will be asked to respond to an online questionnaire expected to last 
between 30 to 45 minutes. Based on your responses to the measures, you may or may not be 
contacted for participation in the second portion of the study, where you would be in a lab with 
another participant of the same gender. In the event that you are eligible for the second part of 
the study, you will be contacted by email and will be eligible for additional extra credit. If any 
stressful or difficult issues arise at any time during the completion of the questionnaires, 
emergency contact phone numbers will be listed on the main webpage. 

 
III. Risks 
 
There will be minimal discomfort associated with the completion of the questionnaires. 
 
IV. Benefits 
 
Your participation in this study will help advance the understanding of the effects of mood recall 
in social settings in college students. 
 
V. Confidentiality 
 
Any information you provide will be confidential. You will be asked to provide your name, 
phone number, and e-mail address solely for the purpose of obtaining extra credit and being 
contacted for the second study. A participant number will be assigned to your responses and only 
this number will be associated with your information for purposes of data analyses and writing of 
results. Please note that although the responses to the questionnaire require a password for entry 
and completion for the questionnaire, this does not guarantee complete confidentiality in the 
event the responses are intercepted inappropriately from the Internet. 
 
At no time will the researchers release identifying information from this study to anyone other 
than those working on the study and the one additional participant (should you be eligible and 
participate in the second part) without your written consent. However, confidentiality may be 
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broken if you express intent to harm yourself or someone else, in which case the researchers are 
legally obligated to inform the appropriate authorities. In such a case, you will be informed of the 
need to do so, and are encouraged to contact the Cook Counseling Center (231-6557) or the 
Psychological Services Center (231-6914). Research findings may be published or presented for 
scientific purposes, but your identity will not be revealed in the description or publication of this 
research. 

 
VI. Compensation 
 
You may receive 0.5 extra credit points for the psychology class you are currently enrolled in. If 
you are not currently enrolled in a psychology class, please speak with your professor about 
alternative methods of receiving extra credit.  

 
VII. Freedom to Withdraw 
 
You are free to withdraw from this study at any time.  

 
VIII. Participant Responsibilities 
 
I voluntarily agree to participate in this study and complete the questionnaires associated with 
this phase of the current research study.  
 
IX. Participant Permission 
 
I have read and understand the informed consent and conditions of this project. I have had my 
questions answered. I hereby acknowledge the above and give my voluntary consent for 
participation in this project. If I participate, I may withdraw at any time. I agree to abide by the 
rules of this project. 
 
____________________________________________ 
Participant Signature                          Date 
 
By entering your personal information and completing the online questionnaire, you are 
giving consent to participate in this study. If you do not wish to participate, simply exit the 
survey now. 
 
Should I have any further questions about this research or its conduct, I will contact: 
 
________________________ 
Jonathan Waldron 
jwaldron22@vt.edu  
540-231-2594 
________________________ 
Angela Scarpa, Ph.D. 
ascarpa@vt.edu 
540-231-2615 
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________________________ 
David Moore, Ph.D. 
IRB Chair 
mooredv@vt.edu  
540-231-4991 
 
________________________ 
David Harrison, Ph.D. 
Psychology Human Subjects Committee Chair 
dwh@vt.edu  
540-231-4422 
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Appendix J 

Informed Consent Form II 
 

Study Title: Social Mood and Recall Study 
Investigators: Jonathan Waldron, M.S. 
  Angela Scarpa, Ph.D. 
 
I. Purpose of this research 
 

As the second part of a two-part study, the purpose of this study is to examine the effects 
of mood recall in social settings in college students. Results will be used in the researcher's 
dissertation, with the potential for publication and/or use in presentations. 

II. Procedures 
 

You will be asked to complete a series of tasks in which you will participate in a mood 
induction recall task. This will involve you thinking about mood states and expressing these 
mood states to another same-gendered participant. Specifically, you will be asked to watch 
neutral videos and then to think about and communicate with another participant about mood 
states. You will complete additional questionnaires and have your height and weight measured. 
During these tasks, heart rate measures will be recorded from electrodes placed on your skin. An 
experimenter will provide a tutorial to show you how to place the electrode strap around your 
torso, which you will do so on your own without the experimenter present. You will also be 
asked to complete a series of questionnaires about your emotional experiences. The session will 
be video recorded. Video recording is not required to participate in the study. This study is 
expected to last between 1 to 1.5 hours. 

III. Risks 
 

There will be minimal discomfort associated with the completion of the questionnaires 
and tasks. There may be some mild discomfort from wearing the electrode strap; however, the 
discomfort is expected to be comparable to everyday activities. There may be some mild 
discomfort associated with an experimenter of the same or opposite gender being present. 

IV. Benefits 
 

Your participation in this study will help advance the understanding of the effects of 
mood recall in social settings in college students. 
 
V. Confidentiality 
 

Any information you provide will be confidential. You will be asked to provide your 
name, phone number, and e-mail address solely for the purpose of obtaining extra credit. A 
participant number will be assigned to your responses and only this number will be associated 
with your information for purposes of data analyses and writing of results. Data will be retained 
indefinitely for future analyses. Video recordings will be used to transcribe the session for data 
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analytic purposes. Only trained research personnel will transcribe the recordings. Recordings 
will be erased following completion of the study. Please note that although the responses to the 
questionnaire require a password for entry and completion for the questionnaire, this does not 
guarantee complete confidentiality in the event the responses are intercepted inappropriately 
from the Internet. 

At no time will the researchers release identifying information from this study to anyone 
other than those working on the study and an additional participant you will meet on the day of 
the study without your written consent. However, confidentiality may be broken if you express 
intent to harm yourself or someone else, in which case the researchers are legally obliged to 
inform the appropriate authorities. In such a case, you will be informed of the need to do so, and 
are encouraged to contact the Cook Counseling Center (231-6557) or the Psychological Services 
Center (231-6914). Research findings may be published or presented for scientific purposes, but 
your identity will not be revealed in the description or publication of this research. 

 
VI. Compensation 
 

You may receive 1.5 extra credit points for the psychology class you are currently 
enrolled in. If you are not currently enrolled in a psychology class, please speak with your 
professor about alternative methods of receiving extra credit. You will also receive $10 for your 
participation. You will be entered into a raffle to win one of three $50 gift certificates (odds of 
winning approximately 1 in 66). The drawing will be determined by a random number generate, 
which will choose which participant number is the wining number. If selected, you will receive 
the gift certificate on the day of your participation. 

VII. Freedom to Withdraw 
 
. You are free to withdraw from this study at any time.  

VIII. Participant Responsibilities 
 

I voluntarily agree to participate in this study and complete the questionnaires and tasks 
associated with this phase of the current research study.  
 
IX. Participant Permission 
 

I have read and understand the informed consent and conditions of this project. I have 
had my questions answered. I hereby acknowledge the above and give my voluntary consent for 
participation in this project. If I participate, I may withdraw at any time without penalty. I agree 
to abide by the rules of this project. 
 
____________________________________________ 
Participant Signature                          Date 
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I understand that I will be video and audio recorded during this study. I understand that 
the recordings will be transcribed be trained research personnel. The video will be deleted 
following completion of the study. I understand that I do not have to be recorded and I will still 
be able to participate in the study without penalty. 

____________________________________________  

Participant Initials  

Should I have any further questions about this research or its conduct, I will contact: 

 
 
________________________ 
Jonathan Waldron 
jwaldron22@vt.edu  
540-231-2594 
________________________ 
Angela Scarpa, Ph.D. 
ascarpa@vt.edu 
540-231-2615 
 
________________________ 
David Moore, Ph.D. 
IRB Chair 
mooredv@vt.edu  
540-231-4991 
 
________________________ 
David Harrison, Ph.D. 
Psychology Human Subjects Committee Chair 
dwh@vt.edu  
540-231-4422 
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Appendix K 
 

Food, Exercise, and Caffeine Questionnaire 
 

1) Have you eaten today? ☐ No ☐ Yes 
 

2) Have you consumed caffeine in the past three hours? ☐ No ☐ Yes 
 

3) Have you consumed nicotine containing products in the past  three hours? ☐ No ☐ Yes 
 

4) Have you exercised in the past three hours? ☐ No ☐ Yes 
 

5) Have you consumed alcohol in the past twelve hours?  ☐ No ☐ Yes 
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Appendix L 

Debriefing Question 
 

Please answer the following questions regarding your current emotional state from 
participating in the research study. 
 
I would rate the impact of the questions I have answered and the activities I completed on the 
following scale, with 1 representing no effect, and 5 representing a significant impact such as 
causing significant sadness, distress, or depression.  
 

□1  □2  □3  □4  □5 
     No Effect         Significant Impact 
           (Sadness, Distress, Depression) 

 


