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Preface

This thesis was often intractable. It is an exploration of empathy, the self, and the self in an
intergroup context—all topics of much heated debate that are nowhere near consensus. It also
deals with racial bias, a sensitive topic in its own right. I am very grateful to all of my participants:
During the process of running experiments for my pilot study, research project, and thesis, I was
lucky to have many conversations about race and racism. One of the recurring topics of those
conversations was whether using the term ‘black’ to refer to the racial group membership of
an individual is appropriate or offensive. When developing my research materials, the phrasing
went from ‘black’ to ‘colored’ to ‘dark skinned’ to ‘of a darker complexion.’ I had at least
one suggestion of changing the phrasing to ‘not white.’ In the end, I decided upon published
standards and came to terms with the challenges of getting it right. I, for one, identify myself as
‘brown,’ although it is possible that many other Mexican-Americans would find this offensive. It
is precisely this complexity that needs further exploration, and this thesis does not even scratch
the surface.

In fact, the results of my study engendered more questions than they were able answer. But
this is all part of the process of conducting research. Thread by thread, we collectively begin
to weave together the tapestry of a more sophisticated answer to a difficult question: how does
social categorization based on racial group membership modulate the capacities of our social
brain, such as our ability to share someone else’s emotions and pain? What role does our bodily
self consciousness play? My thesis does not answer these questions, but—hopefully—points to
fruitful avenues of future research.

I would like to thank my mentors, Antal Haans and Wijnand IJsselsteijn. If my thesis were
a balloon, then my mentors would be both helium and string. Wijnand: I first approached you
carrying heaps of literature and countless questions. You gave me a lot of creative license, and
even more creative insights and advice—not just about my project. Antal: I can’t count the
number of times I interrupted you with out-of-context graphs or uninterpretable ramblings. And
despite this, you always managed to make things clear for me. Your input has been indispensable,
and—while I still have much left to learn—I’m a better scientist for it.

Thank you Eva! Without your support I’m not sure I would have made it through this
process. Kathrin, your keyboard has been my comfort on many occasions. Andrei, for our
HEMA breakfasts. To the lads at Hoogstraat who put up with me pacing back and forth in
your dining room for weeks, I’ve very grateful for your hospitality and for our chats. And finally,
Andy: I got it done!
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Chapter 1

Introduction

From birth, our sense of identity is constructed through our social interactions and it simultane-

ously shapes those interactions. How we perceive others in an intersubjective context depends

upon a multifaceted sense of self, which is composed of our personal and social identities. Shaped

by these identities, our matured capacity for empathy relies on being able to recognize ourselves

as distinct from, yet similar to other beings.

Part of our sense of self is determined by our bodily self-consciousness: the awareness of our

bodily selves as the sole subject of our primary experiences. Importantly, experimental paradigms

have begun to demonstrate that this experience of “I” is malleable and can be altered through

specific types of multisensory stimulation. Some of these paradigms are able to alter such private

aspects of our selves as first-person perspective, self-identification, and self-localization. It is now

established that technologies like Virtual Reality can allow us to alter an individual’s bodily self

consciousness (c.f., Blanke, 2012). The question is, how does altering our bodily identities alter

our perceptions of who we are, as social creatures? This thesis is an exploration of that topic.

We take a more basic approach, using a multisensory body illusion known as the Rubber Hand

Illusion (RHI) to induce participants to feel that a rubber hand is a part of their own body. That

rubber hand is of a different race.

Our research aim was to examine the consequences of a white person incorporating a black

rubber hand into their body image. Would this be enough to alter higher-level social perceptions,

change implicit attitudes, or make one more empathic toward the ‘outgroup’? Our findings fail to

1



2 CHAPTER 1. INTRODUCTION

answer those questions, instead pointing to an important future question: how do our implicit or

explicit appraisals of others based on racial group membership alter our capacity to incorporate

an other-race hand into our body image? This, I think, is an important topic to be investigated.

As technologies advance, allowing us to alter our subjective experience of our bodily selves—

perhaps with the aim of altering our higher-level social perceptions—it is important to first

investigate the possible impediments to body ownership that are driven by the same perceptions

that we may be trying to manipulate.

Before we describe our experiment and results, Chapter 2 provides an overview of empathy

as it is conceptualized in this thesis. You, as a reader, will have your own definition of what

it means to empathize. That definition may or may not coincide with the concepts we outline

here. This is because there is no agreed-upon answer to the question: What is empathy? The

objective of Chapter 2, then, is quite humble: it is not to put forward a definition that is ‘correct’

or that all should adhere to, but rather to outline concepts about empathy as they are treated

in this thesis so we can be on the same page, so to speak. We will also discuss some necessary

background information relevant to our research question: evidence that empathy is modulated

based on racial group membership.

Having established that empathy is modulated—even at the subpersonal level—by appraisals

based on racial group membership, Chapter 3 outlines a possible avenue for its disinhibition: Self-

Other Merging. The empathy literature abounds with terminology such as ‘self-other merging,’

‘self-other overlap,’ and ‘blurring the boundaries’ between self and other. Here, again, we provide

an overview of the use of this term in this thesis. We conceptualize Self-Other Merging (SOM) as

a process that may serve to disinhibit empathic responses. The precise nature of this process is

a current topic of investigation, and we attempt to outline some relevant findings from multiple

fields. This chapter also introduces the Rubber Hand Illusion (RHI) as a potential candidate for

initiating the process of bodily SOM. We discuss the hypothesized link between empathy and the

RHI, and provide some background knowledge necessary for understanding our research aims.

In Chapter 4, we outline our experiment and results. In short, we did not find that incor-

poration of a black rubber hand into one’s body image was associated with changes in implicit

attitudes, ratings of subjective closeness, or empathic responses toward other-race individuals.

What we did find, is that the color of the rubber hand was effectively a situational impediment
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that suppressed the strength of RHI, compared to incorporation of a white rubber hand. In-

terestingly, we also found counterintuitive associations between baseline implicit attitudes and

the strength of the RHI. While designing this experiment and conducting background research,

we discovered that two studies had investigated the RHI in an interracial context, finding some

evidence that negative implicit attitudes could be altered. This thesis reinterprets their findings

in the context of our own, and argues that we should be cautious when making claims that bodily

incorporations can alter higher-level processes of social categorization. In other words: it’s not

so black and white.

The Epilogue reflects upon our results, based upon our original research aims. In it, we

suggest a possible research program for future investigations of the effect of social categorization

on experiences of body ownership, and discuss the implications of our findings for applications

of Immersive Virtual Environments that may be aimed at reducing negative racial attitudes.





Chapter 2

Empathy and Its Modulation

For hundreds of years, the concept of empathy has interested thinkers in the fields of psychology,

theology, philosophy, ethology, among others. Within the last decade, the study of empathy has

undergone tremendous growth in the field of social neuroscience, partly catalyzed by the discovery

of so-called “mirror neurons” in the monkey ventral premotor cortex area F5 (Rizzolatti, Fadiga,

Gallese, & Fogassi, 1996; Gallese, Fadiga, Fogassi, & Rizzolatti, 1996)1, and by an influential

article put forth by the psychologist Stephanie Preston and the primatologist and ethologist

Frans de Waal (2002), in which they argued for a “Perception-Action Model” (PAM) of empathy.

Perhaps because of the diverse interest in empathy from multiple fields, the most common

introductory sentence to any treatment of the subject (including the preface to this document)

begins with a statement such as: “Empathy is a complex construct for which there is no agreed-

upon definition.” Moreover, the empathy debate is not just a semantic debate, there is even

disagreement between scholars about how to begin to “tidy the overstuffed empathy closet,” to

borrow a phrase by Preston & Hofelich (2012, p. 38).

Despite its tendency to evade strict definition, there are common themes in the empathy

literature. Namely, empathy is (1) an affective response to another person, which may remain

covert (i.e., activated at a subpersonal level and possibly evoking changes in physiological

1Two interesting books that treat the topic of ‘mirroring mechanisms’ and empathy are Mirroring People:
The New Science of How We Connect with Others, by Marco Iacoboni (2009), and The Empathic Brain: How
the Discovery of Mirror Neurons Changes our Understanding of Human Nature, written by Christian Keysers
(2011), who became part of the Parma team shortly after they discovered mirror neurons, and has made countless
contributions to the social neuroscience of empathy.

5



6 CHAPTER 2. EMPATHY AND ITS MODULATION

states, without reaching conscious awareness), or may reach a personal, phenomenological level,

evoking a subjective feeling of being in a particular emotional state; (2) empathy can be initiated

either through direct perception of another’s state (direct, bottom-up route), or through a top-

down reflective route, by invoking one’s cognitive abilities to take on another’s perspective; and

(3) a matured empathy also entails certain monitoring mechanisms—which begin to develop

during infancy—that allow one to first differentiate, and then re-assimilate, self (perceiver) and

other (target).

(affective) empathy a capacity of the social brain that allows us to share the emotional state of another being,
perceived or imagined. This capacity is biologically implemented by the activation of shared representa-
tions. In its basic form, this capacity is characterized by overt affect sharing. In its matured form, this
same capacity is modulated, is characterized by a self-other distinction, and may remain covert.

shared representations overlapping regions of brain activation that map the perceived or imagined emotional
states of a target, to the perceivers own representation of those emotional states.

Importantly, our treatment of the term ‘empathy’ is always affective. This implies that

we speak exclusively about the sharing of someone else’s sensations or emotional states and—

although related to the understanding mental states in general—it is distinct from Theory of

Mind. Also note that, herein, empathy refers to a capacity that can be recruited through either

direct or reflective routes; this is why our definition emphasizes that the emotion of the other can

be either perceived (directly), or imagined (reflectively). Furthermore, we define empathy as a

capacity of the social human brain that (whether initiated bottom-up or top-down) is biologically

implemented, at the neural level, by the activation of shared neural representations. These shared

representations are overlapping regions of brain activation that map the observed (or imagined)

sensations and emotional experiences of others, to the perceivers own representation of the same

sensation or emotional experience.

In the following sections, we describe how empathic capacities, while uninhibited in neonates

(§ 2.1), must be blocked to avoid constant emotional contagion (§ 2.2). The inhibition of em-

pathic capacities is accomplished by a distinction between self and other and by progressive

development of executive control. However, this same selectivity in emotional responding to

another gives rise to a further question: When don’t we empathize? Evidence exists that the

modulation of empathy is partially driven by the identification between perceiver and target
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based on prior experience, perceived fairness, similarity, familiarity, and social closeness. Section

2.4 describes this modulation, focusing on evidence that racial group membership may affect

empathic responses.

2.1 Uninhibited Empathy

Empathy is implemented by shared representations between self and other. There is debate in

the literature about whether these mechanisms are present at birth (Meltzoff & Decety, 2003;

Gallagher & Meltzoff, 1996), or whether they develop after birth, through Hebbian learning

(Keysers & Perrett, 2004). What is clear, however, is that the capacity to share someone else’s

emotions (empathy as we have defined it), is present from birth. For example, neonates will begin

to cry when they hear the cries of other newborns. What distinguishes empathy in neonates from

matured empathy, is the lack of self-other distinction. At this stage, the neonate will engage in

affect sharing, but does yet recognize herself as an “I”. Note, however, that even at this stage,

empathic responses appear to be selectively social: neonates will respond more to the crying of

another newborn than when hearing white noise, a synthetic cry, or even their own cry (Decety

& Jackson, 2004; Singer, 2006; Simner, 1971). This form of affect sharing is most commonly

associated in the literature with ‘emotional contagion’ and is not limited to infants. For example,

when adults engage in affect sharing that reaches the level of overt subjective feelings, but without

a self-other distinction, this form of emotional contagion is also associated with distress, and is

sometimes linked to the ‘Personal Distress’ subscale of the Interpersonal Reactivity Index (IRI:

Davis, 1983), an widely-used self-report questionnaire (Box 1 discusses the IRI and its relation

to our treatment of empathy).



8 CHAPTER 2. EMPATHY AND ITS MODULATION

Box 1. Empathy and the Interpersonal Reactivity Index

The Interpersonal Reactivity Index (IRI) is a self-report questionnaire developed by Davis (1983) to measure

individuals’ dispositional empathy. It is very widely used in studies of empathy, but only partially overlaps

with our definition of the term. Herein, we list the subscales of the IRI, and how they are associated with our

treatment of empathy. The most important thing to note is that, in our terminology, both “Emotional Empathy”

and “Cognitive Empathy” are served by the same functional capacity to share another’s emotional state (i.e., by

empathy as we define it).

IRI Subscale What it measures Relationship to empathy, as we define it

Emotional Empathy

Personal Distress (PD) "self-oriented" feelings self-focused

of personal anxiety and emotional contagion

unease in tense

interpersonal settings

Empathic Concern (EC) "other-oriented" feelings ‘advanced’ expressions of

of sympathy and concern empathy, such as sympathy.

for unfortunate others However, also taps into

feelings of ’pity’

Cognitive Empathy

Fantasy (FS) tendencies to transpose reflective empathy,

themselves imaginatively target is a fictional character

into the feelings and actions of

fictitious characters

Perspective Taking (PT) tendency to spontaneously reflective empathy,

adopt the psychological target is another person

point of view of others
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2.2 Self-Other Distinction, Executive Control

The importance of self-other distinctions is highlighted in most treatments of empathy (e.g.,

de Vignemont, 2006; Decety, 2011; Preston & de Waal, 2002; Gallese, 2001; Singer, 2006; Lamm

et al., 2007). Our natural human state has been characterized by Breithaupt (2012) as ‘hyper-

empathic,’ and our inborn capacity to share another’s emotional state must be inhibited to avoid

‘self-loss’ and emotional distress. In other words, empathic responses are necessarily discrimina-

tory. We do not share others’ sensations or emotions under all circumstances, and a distinction

between self and other is necessary for attributing an affective state to another while recognizing

a (possibly different) affective state in ourselves.

The importance of empathic inhibition is evident in certain pathologies of sensory or motor

empathy. For example, in Mirror-Touch Synesthesia, individuals feel tactile sensations on their

own body when they observe others being touched. Investigation of activation in somatosensory

cortices (which are active during the experience of touch) while individuals perceived perception

of others being touched has shown that mirror-touch synesthetes show greater activation in these

regions that do control subjects (Keysers, Kaas, & Gazzola, 2010). This indicates that a failure to

inhibit empathic reactions can result in confusion between self and other sensations. A conclusion

which is also supported by findings that mirror-touch synesthetes sometimes incorrectly identify

the location of touch on their own bodies if they concurrently perceive touch on someone else’s

body (Banissy et al., 2009).

From an ontogenetic perspective, the first signs of more sophisticated empathy—accompanied

by a shift from self-focused emotional contagion to other-focused manifestations of helping

behavior—are observed near the second year of development. In a relevant study, Bischof-Kohler

(2012) monitored the reaction of 126 infants (ages 16 to 24 months) to the distress of a playmate:

What differentiated responses of “helping,” “perplexed/contagion,” and “indifference”, was that

helping infants were able recognize themselves in the mirror. This finding is consistent with the

coemergence hypothesis (de Waal, 2008), which predicts that the ontogenic and phylogenic ap-

pearance of ‘advanced’ empathy coincides with the development of mirror self-recognition (MSR).

Phylogenetically, this hypothesis finds partial empirical support from the targeted helping be-

havior observed in apes, who console conspecifics after an aggressive incident and also exhibit
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MSR. In contrast, monkeys do not provide reassurance to conspecifics and also fail MSR tests.

In humans, evidence exist that this stage of empathy is accompanied by increased executive

control. Firstly, because frontal inhibitory functions are underdeveloped in young children, and

the development of these functions coincides with the transformation from emotional contagion

to other-focused emotional reactions, possibly due to the concurrent maturation of mental im-

agery and memory, as well as conscious self awareness (Singer, 2006; Preston & de Waal, 2002;

Hurley, 2008; Gallese, 2009). Furthermore, the recruitment of shared representations for motor

actions (sometimes referred to as motor empathy), is similarly inhibited to avoid constant motor

imitation. Patients with frontal brain legions who suffer from “imitation syndrome” lack this in-

hibitory capacity, and are unable to control their automatic copying of others’ gestures (Barkley,

2001).

The helping behavior that begins to emerge with mirror-self recognition and self-other differ-

entiation is often considered ‘advanced empathy’ or ‘true empathy.’ However, these terms are,

strictly speaking, manifestations of sympathy and altruism, which are the behavioral outcomes

of the recruitment of our empathic capacities, coupled with our developed ability for cognitive

control. Importantly, the underlying empathic capacity does not change, it is our matured ability

to modulate the overt expression of this capacity that allows for behavioral outcomes that differ

from mere emotional contagion (c.f., Gallese, 2009; de Waal, 2008).

2.3 The Modulation of Empathy

Given that empathic responses are necessarily inhibited, allowing us to avoid constant emotional

contagion, the question remains: Under what circumstances does the perception of someone’s

sensation or emotion fail to activate a shared affective state in the perceiver? To answer this

question, researchers have used brain imaging technologies and certain electrophysiological mea-

surements to quantify the extent of this modulation under different experimental situations (Box

2 describes the quantification of empathic responses to pain at varying stages of the empathic

response process).

Evidence exists that empathy is modulated, even at the subpersonal level, by the perceiver’s

prior experience, identification with, and implicit appraisals of others based on similarity, famil-



2.3. THE MODULATION OF EMPATHY 11

iarity, and social closeness (de Vignemont, 2006; Hein & Singer, 2008). Most relevant for our

current research, is the finding that empathic responses to pain can be modulated by racial group

membership. For example, Xu, Zuo, Wang, & Han (2009) used fMRI to study neural responses

during the observation of racial in-group and out-group members in pain, finding that activation

in the anterior cingulate cortex (part of the ‘pain matrix’), was heightened for same-race faces

subjected to painful stimulation. This ‘empathy gap’ has been corroborated by a study using

transcranial magnetic stimulation and motor evoked potentials to investigate the sensorimotor

aspects of pain empathy (Avenanti, Sirigu, & Aglioti, 2010), and by research measuring skin

conductance responses to the pain of same-race and other-race individuals (Forgiarini, Gallucci,

& Maravita, 2011). More recently, Azevedo, Macaluso, Avenanti, Santangelo, Cazzato, & Aglioti

(2012) combined fMRI and pupil dilation to investigate the role of racial group membership in

pain empathy, finding that autonomic reactivity was greater for the racial in-group.

Importantly, Avenanti et al. (2010) recruited both white and black participants for their study

on sensorimotor pain responses. Their findings indicate that, not only did participants react less

to the pain of other-race hands than they did to the pain of same-race hands, but they also

reacted less to other-race pain than to the pain of an unfamiliar violet hand. Furthermore, racial

attitudes indexed by the IAT were associated with lack of sensorimotor “resonance” with other-

race pain: participants with higher implicit preferences toward their own race showed a greater

‘ingroup preference’ in corticospinal reactivity. This suggests that empathic inhibition, although

partly driven by perceptual dissimilarities (since the perceived pain of violet hands elicited lower

empathic responses than same-race pain), is also driven by social categorization based on group

membership.

Ingroup-outgroup bias has been studied extensively by social and behavioral psychologists in

diverse settings. Interestingly, similar effects have been found by primatologists. For example,

evidence has been reported of an ingroup-outgroup bias in the contagious yawning behavior of

chimpanzees (Campbell & de Waal, 2011), a behavior which is theoretically linked with our

empathic capacities, and is believed to be the result of motor empathy, enabled by shared motor

representations that are biologically implemented by the mirror neurons mentioned in the opening

paragraph of this chapter.
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Box 2. Quantifying Empathy for Pain

Several methods have been utilized to quantify empathy for pain, and its modulation. We can subdivide these

methods into two general approaches: studies that try to establish the existence of shared representations for

pain, and those that assume that self-pain is associated with specific neural or physiological responses. All of these

studies have a common underlying assumption: that experienced pain activates parts of the ’pain matrix’ which

is a connected network of brain regions that tend to be activated during pain sensations. The most consistent

finding is an activation in the anterior cingulate cortex (ACC), and in the anterior insula (AI).

Establishing Existence of Shared Representations

in vivo: studies using fMRI have confirmed that there are shared representations between experienced pain and

perceived pain in others. In these studies, participants are actually subjected to painful stimuli and their neural

reactions are recorded with brain imaging technologies. Participants then observe (or infer, based on cues), pain

in others, and analysis is performed comparing activation during experienced pain and during observed pain.

imagining: similar to in vivo studies, another method of quantifying pain empathy is by asking participants to

imagine themselves in a painful situation, and then to imagine another in a painful situation. The resulting overlap

in brain activation is taken as an index of shared representations (in this case, of reflective pain processing).

Assuming self-pain activates the Pain Matrix

In studies that assume apriori that self-pain activates particular brain regions confirmed to be part of teh ’Pain

Matrix,’ the typical setup includes participants observing images or videos of other individuals subjected to

painful stimuli. In this setup, several techniques can be used to quantify the empathic response. Other than

fMRI, studies using EEG (electroencephalogram) have investigated somatosensory aspects of pain perception

(closer to the ’flesh-and-bone’ feeling of pain). Furthermore, the sensorimotor aspects of pain empathy have been

investigated using Transcranial Magnetic Stimulation (TMS) and measuring Motor Evoked Potentials (MEP).

Studies of this type rely on the assumption that during the experience of pain, corticospinal activity is suppressed

(believed to be the body’s preparation for ’fight’ or ’flight’).

Skin conductance responses have also been used to quantify pain empathy. In this case, the underyling assumption

is that activity in the ACC (part of the pain matrix), can also generate autonomic sympathetic changes, including

skin conductance responses. These hypotheses have been tested by subjecting individuals to painful versus

harmless stimuli, or by having them observe others subjected to painful or harmless stimuli.

Most of the methodologies described above rely on a control condition, during which participants observe harmless

stimulation. This control condition is important for quantifying pain empathy, as it serves to identify effects that

result from somatosensory empathy which does not involve pain.



2.4. THE IMPORTANCE OF EMPATHY 13

2.4 The Importance of Empathy

Framed by our treatment of empathy, we can state the following: in neonates and young infants,

the recruitment of empathic capacities results in overt affect sharing and manifests itself as

emotional contagion. In adults, this same capacity, aided by additional regulatory mechanisms,

allows the affect sharing to remain covert, and can be used to understand another’s emotional

state without the accompanying experience of that emotional state2. Importantly, the empathic

capacity remains the same—what differs is our developed ability to modulate this capacity. In

other words, the adult empathic response is bootstrapped on our inborn propensity for affect

sharing.

Unfortunately, the inhibition of empathy that is so crucial for mature social functioning, can

also be driven by implicit appraisals based on racial group membership. This means that our lack

of identification with another can inhibit the actual recruitment of empathy (at a subpersonal

level), which can lead (at a behavioral level) to a lack of sympathy and helping behavior toward

individuals whom we appraise as dissimilar to ourselves. In Chapter 4, we discuss an avenue to

counteract this inhibition: the process of Self-Other Merging.

2 This covert use of our empathic abilities is the keystone of several embodied simulationist accounts of
empathy, with some arguing that inhibitory mechanisms transform an early mandatory contagion, to a matured
embodied simulation (e.g., Gallese, 2009).





Chapter 3

Self-Other Merging

Establishing that our innate empathic capacities are inhibited also implies that the overlap be-

tween self and other representations in the brain varies in degrees—this is what is referred to

in social neuroscience as “Self-Other Overlap.” On the other hand, when the term is used in

social psychological literature, it is most often a metaphorical description of a personal-level

phenomenon. Asserting that there is a “blurring of the boundaries” between self and other, these

researchers often refer to the self-reported feeling of “closeness” or “oneness” found between in-

dividuals in intimate relationships. This “oneness” is then inferred by self-reports of subjective

similarity between two individuals; one common instrument for this measurement is the Inclu-

sion of the Other in the Self scale—a graphical measure developed by Aron, Aron, & Smollan

(1992), which includes two circles in various spatial configurations ranging from distant to almost

fully overlapping (Figure 3.0.1). In addition to subjective self-reports, the same manifestation of

Figure 3.0.1: Inclusion of the Other in the Self scale

15
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“shared cognitive representations between self and other” is sometimes assessed by asking partic-

ipants to ascribe traits to themselves and to another: the quantity of traits in common is then

used to infer cognitive Self-Other Overlap. Behavioral measures have also been employed: For

example, priming college students with an elderly stereotype led the students to walk more slowly

(Bargh, Chen, & Burrows, 1996), and this type of behavioral outcome is sometimes explained

as an increased overlap in the cognitive representations of self and other. In this instance, the

Self-Other Overlap is what is inferred by the behavioral outcome, and the fact that students

changed their walking pace is a result of the process of “Self-Other Merging,” which was initiated

by the experimental prime. The process of “Self-Other Merging” is the focus of this chapter.

Note that the neuroscientific and cognitive interpretation of “Self-Other Overlap” does not

require conscious awareness of the overlap, while the subjective interpretation is inherently a

reflection of individuals’ consciously acknowledged feeling of closeness with another. Both of

these, of course, are often tightly linked. For example, when perceiving the pain of a close

loved one (i.e., someone who, on a subjective level, would be placed close to the self in the IOS

scale) it is more likely that the observer will recruit their capacity for empathizing, resulting in

an increased Self-Other Overlap at a subpersonal level. In this case, the relationship between

observer and target is established, and the degree of Self-Other Overlap can be measured at the

subpersonal or personal level. An interesting question to ask, and one that is the motivation

for our study, is: How can you manipulate the degree of Self-Other Overlap? In other words,

what allows an empathic response to move from ‘socially distant’ (resulting from the empathic

inhibition discussed in Chapter 2), to a degree of overlap that is more comparable to ‘socially

close’?

Self-OtherOverlap At a subpersonal level: the degree of overlap between self and other representations in the
brain. At a personal level: the subjective, reportable, feeling of closeness between self and other.

Self-OtherMerging (SOM) a process that increases Self-Other Overlap, which may serve as an avenue for
disinhibiting empathic capacities

Conceptualizing empathy as a functional capacity of the social human brain that is necessarily

inhibited to avoid self-loss, and SOM as an avenue for counteracting its inhibition, is useful for

two reasons. Firstly, rather than simply answering the question When do we empathize?, we can
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answer the question, What process allows us to empathize, when under normal circumstances we

would not? Second, we can begin to investigate, How is this process initiated? With respect to

the first question, my argument is that the answer is SOM; with respect to the second, emerging

evidence from social neuroscience and from behavioral and social psychology have—piecemeal—

begun to illuminate its opacity. The aim of this chapter is to provide an overview of those findings,

and to serve as a conceptual scaffolding supporting the research aims we present in Chapter 4.

Of the findings outlined herein, only our own study (§3.1) has investigated the process of SOM as

an avenue for disinhibiting empathic responses. Nevertheless, findings from a range of fields do

indicate that the subpersonal or personal distance between self and other can be overcome, which

is a promising indicator that these effects may serve to close the ingroup-outgroup empathy gap.

3.1 Perspective Taking

One manipulation that has been used to initiate SOM, is asking participants to actively take

on the perspective of the target. For example, Davis, Conklin, Smith, & Luce (1996) asked

participants to identify self-descriptive traits, and then provided instructions for participants to

engage in role-taking with another. After engaging in role-taking, participants were more likely

to ascribe traits to the target that they had previously ascribed to themselves. Perspective tak-

ing has also been investigated by Galinsky (2002); Galinsky, Ku, & Wang (2005) as an avenue

for improving evaluations of the outgroup. For example, using the minimal group paradigm,

Galinsky & Moskowitz (2000) demonstrated that perspective-taking led to reduced intergroup

bias, resulting from increased evaluations of the outgroup. Galinsky, Ku, & Wang (2005) hypoth-

esize that these findings can be explained by individuals’ tendendies to have positive egocentric

biases, and that these positive self attributes are applied to the target as a result of perspective

taking, which results in increased positive evaluations of the target as well as decreased negative

sterotyping of the target’s group.

A possible explanation for these results lies in the degree of overlapping brain activation that

has been found when participant engage in direct (bottom-up), versus reflective (top-down) in-

formation processing. In the case of empathy, a recent review of research on self and other neural

representations of emotions and pain (Zaki, Ochsner, & Hall, 2011) categorized findings based on
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the target of perception (self versus other), and the perceiver’s current mode of processing (direct

versus reflective). Their findings suggest that although overlapping brain activation exists for self

and other perception of emotion and pain, there is important non-overlap when perceivers are

in a direct mode of processing, which in turn may be moderated by how similar perceivers feel

to their targets of observation. Contrastingly, reflective processing was characterized by much

more overlap and fewer differences in brain activation for self and other perception.

The role of reflective versus direct processing of others’ emotions and pain was the subject

of a recent study we conducted, in preparation for the current study outlined in this thesis.

We measured participants’ skin conductance responses and facial mimicry (indexed by facial

electromyography) while they observed the pain and emotional expressions of same-race and

other-race targets. Our pain video stimuli were provided by Forgiarini et al. (2011), who previ-

ously found an intergroup difference in pain responses as mentioned in Section 2.4. These skin

conductance measurements during pain perception can be interpreted as roughly indexing the

covert manifestation of empathy discussed in Chapter 2 (also see Box 2).

We initially gave participants instructions to passively attend the stimulus materials (direct

route to empathy), and later changed those instructions, asking participants to actively imagine

what the target was feeling (reflective route to empathy). Our findings indicated that, although

expressions of happiness were mimicked throughout the session, expressions of sadness were only

mimicked when participants were given explicit perspective taking instructions (regardless of

target race).

During direct processing, we found an intergroup bias in skin conductance responses, and this

‘empathy gap’ disappeared for painful stimuli when participants engaged in reflective processing.

The hypothesized relationship between reflective perspective taking and SOM was also supported

by another finding: individuals’ scores on the Perspective Taking subscale of the IRI (See Box 1)

were associated with increased reactions during pain perception. Furthermore, although we found

evidence of an ingroup preference only for pain perception, the extent of participants’ mimicry

of other-race emotional expressions was significantly correlated with their empathic reactions to

other-race pain.

Although implicit attitudes toward blacks were not associated with either mimicry or pain

empathy during direct processing, we did find that more negative implicit attitudes toward
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blacks were associated with greater mimicry of other-race emotions during reflective processing.

We hypothesize that this finding may be related to self-regulatory behaviors which may arise

when participants are sufficiently motivated, and have the cognitive resources, to counteract

negative implicit attitudes. This is a finding we will discuss further after presenting results of

our current study, in Chapter 4.

3.2 Behavioral Mimicry

Facial mimicry can be interpreted as an instance of the more general phenomenon of motor

mimicry; however, mimicry of emotional expressions is inherently an affective as well as motor

phenomenon. Mimicry of motor responses—which we mentioned briefly in Chapter 2 in relation

to motor empathy in “imitation syndrome” and in contagious yawning behavior—has also been

investigated as an experimental prime used to initiate SOM. In a study by Inzlicht, Gutsell, &

Legault (2012), white participants watched short videos of either white or black actors reaching

for a glass of water; they either passively watched the videos, or watched and mimicked the

actors. Participants who had watched and mimicked the motor movements of black actors

exhibited similar attitudes toward blacks and whites in a post-manipulation measure of implicit

prejudice; participants who watched videos of white actors, or passively watched videos of black

actors, showed an ingroup preference for whites over blacks. The outgroup-mimicry group also

reported less explicit racism toward blacks than the ingroup-mimicry group (but not less than

the ingroup-observation group).

3.3 Interpersonal Multisensory Stimulation

We discussed in Chapter 2 how a distinction between self and other is crucial for healthy empathic

functioning, and that the process of self-other differentiation is accompanied by a maturation

of our executive control functions and an emerging awareness of ourselves as having identity

separate from others. However, before the self can be differentiated from another, a minimal

self representation is necessary. This simple form of self-consciousness is described by Blanke

(2012) as a bodily self-awareness: it emerges within the first months of life, before our conscious

cognitive awareness of our own identities as distinct from others (Van Elk & Blanke, 2011).
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Bodily self awareness is made possible by the integration of multisensory internal and external

bodily signals (e.g., proprioception, interoception, somatosensation, vision, audition); (Blanke,

2012; Van Elk & Blanke, 2011; Farmer & Tsakiris, 2012).

During perspective taking tasks, participants ostensibly recruit their self representations while

imagining the states of others. Another form of Self-Other Merging could attempt to alter our

own bodily self identities in an interpersonal context. This type of SOM could be initiated by

manipulating our primary bodily self awareness through the use of multisensory stimulation. A

recent experimental paradigm has begun to demonstrate that this form of SOM can indeed alter

our perceptions of self identity and even our social perceptions of others. The effect has been

termed “enfacement” and is accomplished by providing tactile stimulation to the participant’s

cheek while they observe another person receiving synchronous tactile stimulation on the opposite

cheek (resembling a mirror reflection).

In a study by Tsakiris (2008), participants first performed a self-recognition task, then viewed

a morphed target face (including parts of their own facial features) while receiving tactile stim-

ulation on their cheek. Stimulation was delivered either in synchrony with tactile stimulation

delivered to the target face, or with an induced temporal delay between seen and felt touch.

Those who received synchronous stimulation showed a bias in recognizing their own face in a

post-manipulation self-recognition task, classifying images with features of the other as images

of their own face. In a similar study, Tajadura-Jiménez, Longo, Coleman, & Tsakiris (2012,

Study 2) showed that individuals with lower interoceptive sensitivity (indexed by performance

in a heartbeat perception task) experienced a stronger enfacement illusion, suggesting that the

malleability of bodily self representations is associated with our sensitivity to our own internal

bodily states.

Sforza, Bufalari, Haggard, & Aglioti (2010)1 induced this enfacement illusion with pairs of

participants receiving synchronous or asynchronous stimulation; they extended previous findings

by providing evidence that participants’ Perspective Taking and Empathic Concern subscale

scores on the IRI (see Box 1) were positively correlated with the magnitude of the enfacement

effect. Furthermore, the strength of the effect was positively correlated with ratings of enfacement

partners’ attractiveness. Sforza et al. (2010) (as well as Farmer & Tsakiris, 2012) interpret this

1Sforza et al. (2010) coined the term ‘enfacement’
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finding as evidence that the effect can be modulated by appraisals of the other (in this case, of

their attractiveness). However, since the attractiveness ratings were acquired post-enfacement

illusion, it is possible that due to the process of SOM, participants rated their enfacement partners

as more attractive in a self-enhancing way: Namely, when presented with own-face images that

are morphed to be more or less attractive, individuals are more likely to identify attractively

enhanced faces as their own (the so-called enhancement of self-recognition: Epley & Whitchurch,

2008).

Extending these findings to the domain of social perception, Paladino, Mazzurega, Pa-

vani, & Schubert (2010) (c.f., Mazzurega et al., 2011) found that—compared to asynchronous

stimulation—those who received synchronous stimulation indicated more subjective overlap in

the IOS scale (see Figure 4.2.2), were more attracted to the other, and conformed more to the

others’ behavior during a post-enfacement estimation task.

3.4 Embodied Experiences in Virtual Reality

Virtual Reality (VR) settings have been useful in providing well-controlled experimental condi-

tions to evoke changes in individuals’ bodily self consciousness. For example, by changing the

origin of one’s first person perspective using Head Mounted Displays (HMDs), individuals can be

made to feel that the origin of their bodily self (i.e., their subjective “I” of primary experience)

is located at a distance from their physical body. Providing tactile stimulation to participants’

backs while they view a projection of this stimulation 2 m in front of them causes an illusory

full-body identification with the virtual body. This identification with the virtual body is also

associated with changes in physiology, touch, and pain perception, and increased skin conduc-

tance responses to a threat directed at the virtual body (see Blanke, 2012, for a review of these

manipulations of bodily self-consciousness).

In a social psychological context, immersive virtual environment technology (IVET) can serve

as powerful experimental tool, allowing for embodied perspective taking. In these settings, in-

dividuals can be made to ‘see’ through someone else’s eyes. This type of experimental setup

combines elements of other SOM manipulations discussed previously: it allows individuals to

directly take the perspective of another (rather than imagining that perspective through mental
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simulation), and it can sometimes be accompanied by a corresponding change in bodily aware-

ness, resulting in a phenomenological experience of being at another location, or residing in a

different body (this is closely linked to the concept of telepresence, i.e., ‘being there’ in a virtual

environment Haans & IJsselsteijn, 2007) .

Several studies conducted in the Virtual Human Interaction Lab founded by Jeremy Bailenson

have used IVET to investigate changes in self and other perceptions. For example, Yee &

Bailenson (2006) placed participants in virtual avatars of elderly people, finding that negative

stereotyping of the elderly was reduced compared to participants who were placed in avatars

of young people. This effect is not limited to other-oriented stereotyping: in a different study,

virtual avatars were manipulated to resemble older versions of participants’ future selves, leading

them to allocate more resources to the future, rather than accept immediate rewards (Hershfield,

Goldstein, Sharpe, Fox, Yeykelis, Carstensen, & Bailenson, 2011).

Directly investigating Self-Other Merging and helping behavior, Ahn, Le, & Bailenson (2013)

exposed participants to a red-green colorblind simulation. Compared to participants who were

immersed in a normal-color IVET and instructed to imagine being colorblind, those who expe-

rienced being colorblind first-hand spent more effort helping a confederate whom they believed

was colorblind, and placed themselves subjectively closer to the confederate on the IOS scale.

These findings and others (c.f., Fox et al., 2013) corroborate the ‘Proteus Effect’ proposed by

Yee & Bailenson (2007), which predicts that embodiment of virtual avatars can result in online

and offline changes in self-perception and behaviors.

In a similar study, which is particularly pertinent to our research aims, Groom, Bailenson,

& Nass (2009) placed participants either in a black or a white avatar, finding that those who

embodied a black avatar exhibited greater same-race preferences in implicit attitudes measured

outside of the virtual environment. This is a nontrivial finding, indicating that manipulations of

self-identity aimed at reducing negative racial attitudes can sometimes backfire, instead activat-

ing stereotypes that aggravate those negative attitudes. It is also possible that embodiment of

an other-race virtual body may result in a threat to self identity if participants have low com-

mitment to the racial group of their avatar (which in this case may be assumed); this could lead

participants to identify more strongly with their own race, also aggravating negative attitudes

toward the outgroup (Ellemers, Spears, & Doosje, 2002).

http://vhil.stanford.edu/
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3.5 The Rubber Hand Illusion

Viewing a fake rubber hand being stroked in synchrony with one’s own occluded hand can induce

an illusory experience of ownership over the fake hand, making one feel that the extracorporeal

hand is a physical part of one’s body. This effect is called the “Rubber Hand Illusion” (RHI;

(Botvinick & Cohen, 1998)), and is conceptually similar to the previously discussed Enfacement

Illusion (§3.3). Susceptibility to the RHI is hypothesized to be associated with our empathic

capacities. Indirect evidence for this link is inferred from the relationship between the under-

lying mechanism subserving the RHI, and the phenomena of mirror-touch synestheis” (MTS)

discussed in section 2.2, and “mirror-pain synesthesia” (MPS). Individuals suffering from MTS

feel tactile sensations on their own body when they observe others being touched, and those with

MPS experience pain when they observe noxious stimulation on others. Both of these conditions

are though to be associated with a disinhibition of empathic systems (Fitzgibbon, Enticott, Rich,

Giummarra, Georgiou-Karistianis, & Bradshaw, 2012): MTS appears to arise from activation

within somatosensory cortices similar to activation found during the experience of somatosen-

sation (Keysers et al., 2010), while MPS is believed to result from a disinhibition of empathy

for pain (Fitzgibbon, 2010). Furthermore, individuals with MTS score higher on the emotional

reactivity subscale of the Empathy Quotient scale, than do non-MTS controls (Banissy & Ward,

2007). Asai, Mao, Sugimori, & Tanno (2011) directly investigated the hypothesized relation-

ship between empathy and the RHI, finding that stronger RHI experiences were associated with

higher scores on the Empathic Concern subscale of the IRI.

In relation to SOM, Longo et al. (2009) examined the relationship between RHI experiences

and perceived similarity between the fake rubber hand and the participants’ real hand. Incorpo-

ration of a rubber hand into individuals’ body image was unaffected by objective similarity scores

based on skin luminance, hand shape, and third-person ratings. On the other hand, participants’

post-RHI similarity ratings indicated that those who experienced a stronger illusion of ownership

over the fake hand also perceived the hand as more similar to their own.

Compared to the full illusory identification with a virtual body, the RHI is a partial, rather

than global, manipulation of body ownership (Blanke & Metzinger, 2009). Based the previously

described findings (Groom et al., 2009) of potential stereotype activation after embodiment of a
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black avatar, a partial experience of ownership may circumvent possible threats to self identity,

and therefore serve as a better candidate for SOM in an interracial context. To date, two stud-

ies have studied the consequences of white participants incorporating a black rubber hand into

their body image. Using a within-subject design, Farmer, Tajadura-Jiménez, & Tsakiris (2012)

induced white participants to incorporate both black and white rubber hands into their body

image; they found a significant relationship between the self-reported strength of the illusion for

both hand colors, and post-RHI racial attitudes, with implicit racial attitudes becoming more

positive toward the outgroup. However, based on the design of the study, it was impossible

to determine whether the reported strength of the illusion—which is driven by individual sus-

ceptibility to the RHI—or the specific incorporation of a black rubber hand, drove post-illusion

attitude changes. To address this concern, Maister, Sebanz, Knoblich, & Tsakiris (2013) con-

ducted a similar study using a between-subject design in which participants only experienced

ownership of one rubber hand (either black or white). Their findings indicated that the strength

of the reported illusion was indeed associated with positive attitude changes toward blacks, but

only for those who experienced the RHI with a black rubber hand.

In the present study, we use a between-subject design to conduct a conceptual replication

of Farmer et al. (2012) and Maister et al. (2013). However, our approach is different in sev-

eral ways. Firstly, although we are interested in post-RHI attitude change, we also investigate

whether SOM induced by incorporation of a black rubber hand results in the disinhibition of

empathy, or in higher subjective ratings of closeness with black individuals. For the latter, we

used a graphical measure similar to the IOS described in the opening of this chapter. Further-

more, our interpretation of the RHI is importantly different from the interpretation put forth

by Maister et al. (2013). This difference is based on a principal underlying assumption: the

experience of the RHI is driven not only by the experimental setting (for example, by synchrony

or asynchrony of stimulation, or the color of the rubber hand), but also by individual differences

in susceptibility to the illusion (Haans, Kaiser, Bouwhuis, & Ijsselsteijn, 2012). These individual

differences are crucial for understanding the diverse range of scores found in any RHI setup that

quantifies the illusion using self-reports of experienced vividness (Maister et al., 2013, use the

term "Ownership"). In our analysis, then, we investigate whether incorporation of a black rub-

ber hand, in comparison to incorporation of a white rubber hand, leads to changes in implicit
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attitudes, empathic responses, or subjective closeness with black individuals. For this reason,

our analysis does not primarily focus on the reported strength of the illusion as a predictor of

attitude change, but on the comparison between experienced ownership over black versus white

rubber hands.





Chapter 4

Experiment

Although theoretically connected, the concept of Self-Other Merging as an avenue for disinhibit-

ing covert empathic responses has not been explored. However, previous examples of SOM have

either linked individual empathic traits to the extent of SOM (e.g., enfacement, §3.3, and the

RHI, §3.5 ), or have directly invoked motor empathy as a possible driver of subsequent attitude

changes (e.g., experimental manipulations of behavioral mimicry, §3.2 ). Herein, we explore

bodily incorporations as a candidate process for initiating SOM, and investigate whether in-

corporation of an black rubber hand into one’s body image also results in the disinhibition of

empathy, in differential subjective ratings of closeness to the racial outgroup, or in a positive

change in implicit attitudes toward blacks. Our study also serves as a conceptual replication of

Maister et al. (2013), who extended findings by Farmer et al. (2012) using a between-subjects

design.

4.1 Research Aims

We designed our experiment with two specific aims: to replicate research conducted by Maister

et al. (2013), and to further explore the potential role of bodily incorporations in the disinhibition

of empathic responses towards individuals of a different race. In particular, we compared implicit

attitude change, and skin conductance responses to the pain of same- and other-race individuals

after participants underwent the standard RHI procedure with either a black or a white rubber

hand. We included two analogous control conditions, during which the same RHI procedure was

27
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followed, but with an induced temporal asynchrony of 500 ms.

Temporal asynchrony between seen and felt touch has been found to reliably suppress the

experienced vividness of the rubber-had illusion. In our experiment, we used asynchrony as

an experimental control because our main interest was to investigate whether incorporation of

a black rubber hand would affect post-illusion racial attitudes and empathy for pain, when

compared to incorporation of a white rubber hand. Thus, by including a temporal delay in

visuotactile stimulation for half of our participants, we are able to compare attitude change and

pain empathy following Black and White rubber-hand illusions with unobstructed vividness, to

the same measures obtained from rubber-hand illusions experienced with obstructed vividness

(i.e., when participants were unlikely to incorporate the hand into their body image).

We devised several hypotheses to test whether incorporation of an other-race hand affects

participants’ implicit attitudes, subjective closeness, and empathic responses to the racial out-

group. Regarding implicit attitudes, if bodily incorporation of a black hand results in enhanced

attitudes toward black individuals, we expect that (1) the difference between post- and pre-RHI

attitudes toward blacks will be more positive for Black versus White Synchronous conditions and

that (2) this effect, if due to bodily incorporation, will be restricted to conditions of temporal

synchrony.

In terms of empathy for other race pain, our hypotheses aim to determine whether empathy

for pain is disinhibited for other-race targets after participants experience a Black Rubber hand

as part of their body. In other words, we will investigate whether the ’empathy gap’ discovered

by previous studies is less pronounced for participants experiencing the standard RHI with a

black hand. We expect that (1) the difference between empathy for same-race and empathy

for other-race individuals will be diminished for participants in our Synchronous Black Hand

condition, compared to our Synchronous White Hand condition, and (2) this effect, if driven by

the incorporation of the black hand, will not be found in our conditions of temporal asynchrony.

The rubber hand illusion can be conceptualized as the ’merging’ of participants’ body image

with an extracorporeal hand. In our experiment, we attempt to measure whether this bodily

merging—if experienced with an other-race hand—results in a subjective feeling of closeness

between individual self and the racial outgroup, or in a higher assessment of overlap between

the superordinate categories of ’white people’ and ’black people’. We investigate this using the
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Overlap of the Ingroup, Outgroup, and Self questionnaire.

We do not have specific hypotheses regarding the strength of incorporation of a Black versus

a White rubber hand under comparable conditions of temporal synchrony. Findings from the

two existing studies which have addressed this question do not coincide: Farmer et al. (2012)

found that self reports of experienced RHI vividness were lower for black compared to white

rubber hands, but Maister et al. (2013) did not.

4.2 Method

4.2.1 Participants

Our participants were recruited from the participant database of the JF Schouten School for

User-System Interaction Research at Eindhoven University of Technology in the Netherlands.

One hundred and eight (108) white native Dutch speakers took part in the experiment. Due

to hardware failure, three participants were unable to complete the experimental session and

were excluded from the data set. Nine additional participants were excluded for performing too

poorly on the Go/No-Go Association Task, with a hit rate below 20% on the first critical trial.

Five participants were excluded because of invalid Skin Conductance data: recordings for two

participants showed a lack of tonic and phasic electrodermal activity; for two participants, the

only phasic activity was due to movement artifacts while answering questionnaires and performing

the GNAT; for one participant, data was excluded because the participant’s mobile phone rang

during stimulus presentation, eliciting high skin conductance responses unassociated with the

stimulus materials. Our remaining sample of 90 participants consisted of 44 males (48.9%), and

had a mean age of 30.2 (SD = 16.4, range 18 to 52). Individuals received a compensation of

€7.50 for their participation.

4.2.2 Experimental Design

We conducted a between-subjects experiment with four conditions: two served as experimental

conditions (Synchronous White Hand vs. Synchronous Black Hand) and two as control condi-

tions (Asynchronous White Hand vs. Asynchronous Black Hand). The black and white rubber
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Order Task
1 Baseline Attitudes (GNAT)
2 Rubber-hand Illusion
3 Vividness Questionnaire
4 Rubber-hand Illusion
5 Videos/OSIO and GNAT

6 Rubber-hand Illusion ↖
↙ counterbalanced

7 OSIO and GNAT/Videos

Table 4.1: Order of tasks during the experimental session

hands were anatomically identical and differed only in color. For asynchronous conditions, we

introduced a 500 ms delay between seen and felt touch.

The rubber-hand illusion was induced three times during the experimental sessions for periods

lasting 3 minutes. Prior to the first induction, all participants completed a racial Go/No-Go

Association Task (GNAT) to provide us with baseline measures of implicit attitudes toward

individuals with white skin and toward individuals with black skin. Immediately following the

first rubber-hand illusion, all participants completed a questionnaire with randomized items to

assess the vividness of the illusion. For every condition, we counterbalanced the order of tasks

following the second and third RHI as shown in Table 4.1. For half of the participants in every

condition, the second RHI was followed by videos of black and white individuals subjected to

harmless and painful stimuli, and the third RHI was followed by participants answering the

Overlap of Self, Ingroup, and Outgroup questionnaire and completing second racial GNAT. This

order was reversed for the remaining half of the participants.

The racial GNAT consisted of four critical trials assessing positive and negative attitudes

toward white and black individuals. Due to experimenter error, the order of GNAT trials was

only partially counterbalanced, with approximately 70% of trial orders counterbalanced for each

condition (see Table 4.2).

4.2.3 Procedure

One day before their scheduled experimental session, participants answered a Dutch translation of

the Interpersonal Reactivity Index online (IRI: Corte & Buysse, 2007; original version by Davis,

1983). The IRI measures affective and cognitive dispositional empathy using four subscales:
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Table 4.2: Counterbalancing of GNAT trial orders

Asynch Synch total
Trial Order White Black White Black

positive + black

positive + white

negative + white

negative + black

4 6 10 5 25

positive + white

negative + black

positive + black

negative + white

10 4 5 3 22

negative + black

negative + white

positive + white

positive + black

4 4 4 10 22

negative + white

positive + black

negative + black

positive + white

3 9 4 5 21

total 21 23 23 23 90

Affective empathy is assessed with the personal distress (PD) and the empathic concern (EC)

sub-scales; cognitive empathy is assessed by the perspective taking (PT) and and fantasy (FS)

sub-scales.

Upon arrival at the experimental location, participants were asked to rinse their hands with

water to facilitate electrode attachment. The RHI procedure was explained verbally to partici-

pants, who were informed that they would be undergoing the RHI three times, interrupted by

other tasks including ’detecting words and images’ and ’watching short videos.’ Participants

were told that during the RHI, they should keep their hands still and observe the stroking of

the fake hand, paying attention to what they felt and saw. They were also informed that they

would answer some questions about their experience with the hand, for which there were no

right or wrong answers. After receiving these instructions and signing a consent form, electrodes

for skin conductance (SC) measurements were placed on the right hand and participants were

given acoustic noise canceling headphones to wear throughout the experimental session in order

to attenuate the influence of external auditory stimuli on SC responses.

Figure 4.2.1 illustrates the setup of our experiment. Participants were seated facing one

table, and within reach of a second table located to their right. A desktop computer and mouse
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Skin
Condutance

Desktop Computer
(Questionnaires)

Laptop
(GNAT, 
Videos)

Experimenter

Figure 4.2.1: Experimental setup

were placed on the right-hand table and used by participants to answer questionnaire items; the

computer display was turned off and rotated out of sight when not in use by the participant.

Participants first completed a racial GNAT on a laptop placed in front of them at the location

indicated by dashed lines in Figure 4.2.1. Two wooden screens were placed on the table during

RHI induction to obstruct participants’ sight of their own hands. The screens remained on the

table while participants watched the pain empathy stimulus videos on a laptop display, with the

laptop placed between the two screens. For periods when participants answered questionnaires,

and when they were performing GNAT tasks, the two screens were moved away from the table.

Rubber Hand Illusion

The rubber hand was hidden from sight at the beginning of the session, and only revealed after

the baseline GNAT measures were acquired and before the first RHI induction. Participants
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were asked to place their left hand at the far left of the table, next to a position marked on the

table with tape. The rubber hand was placed in front of the participants in an anatomically

plausible position, at a lateral distance of approximately 25 cm from the participants’ own left

hand. Participants then shaped their own left hand to match the shape of the rubber hand,

and the two wooden screens were placed on the table. The experimenter covered the rubber

hand starting at the wrist with a blue fabric (resembling a sleeve), which extended to cover

participants’ left shoulder.

To induce the RHI, the experimenter sat in front of the participants and used two identical

paintbrushes to stroke the unseen left hand and the visible fake hand. Stimulation was delivered

on the index, middle, and ring fingers, with alternating taps and strokes at a constant interval of 1

second. Depending on the experimental condition, stimulation to the unseen hand was delivered

either in synchrony with visible stimulation to the fake hand, or after a 500 ms delay. To ensure

consistency between sessions, the experimenter listened to a recording through headphones, which

played a single tone at one second intervals (synchronous condition), or two different tones at

500ms intervals (asynchronous condition). Before each new RHI, participants were asked to move

their hands as if conducting an orchestra.

4.2.4 Measures

Vividness and Susceptibility

To measure the experienced vividness of the RHI, we used a 22-item scale created by Haans,

Kaiser, Bouwhuis, & Ijsselsteijn (2012). The scale was developed using Rasch models, and was

designed to measure individual differences in the strength of the RHI. An important distinction

between this questionnaire and other instruments used to quantify RHI experiences is that the

scale was developed based on a key underlying (testable) assumption: The incorporating a fake

hand into one’s body image is characterized by certain cognitive and sensorimotor processing

demands that are invariant. In other words, the processing requirements involved in the ex-

perience of the RHI are universally stable, and the vividness of the illusion as experienced by

any particular person is dependent upon their individual ability to meet the required processing

demands, and the particular features of the experimental setup.
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The questionnaire is composed of 22 self-report items that measure impressions of RHI vivid-

ness, presented on a 5-point response scale, ranging from “disagree” to “agree.” Based on Haans

et al. (2012), we have a-priori expectations about the invariant order of the scale items, which un-

derlies increasing processing demands required for individuals to experience—and thus report—

particular vividness impressions. In our study, the impression items were presented in a ran-

domized order, to ensure that any invariant ordering of experiences was not dependent on the

ordered structure of the questionnaire itself.

In addition to measures of vividness, we also derived measures of individuals’ approximated

susceptibility to the RHI by mean-centering the vividness scores for our four conditions. The

logic for this calculation is as follows: vividness scores reflect both individual susceptibility, and

the additional contextual constraints imposed by the experimental condition (in this case, tem-

poral asynchrony and the color of the rubber hand); if vividness is indeed supressed depending

on temporaly asynchrony or the rubber hand color, then vividness scores will be lower for black

compared to white rubber hands, or for asynchronous compared to synchronous stimulation con-

ditions. However, individual susceptibility remains the same; by mean-centering these scores, we

remove the effect of hand color and asynchrony on vividness, therefore approximating individual

susceptibility to the RHI.

Pain Empathy Measures and data preparation

The authors of ’Racism and the empathy for pain on our skin,’ Forgiarini, Gallucci, & Maravita

(2011), provided us with the stimulus videos used in their study. The video clips were 12 s in

duration and showed individuals subjected to either a painful (needle) or a harmless (eraser)

stimulus; we selected eight videos, one for each combination of gender, race, and pain stimulus.

The beginning of each video clip showed a close-up of the actor’s face holding a neutral expression,

after which the camera zoomed in on the actor’s hand and the stimulus entered the frame and

touched the hand 7 s after video onset.

Skin conductance was recorded in microsiemens using a TMSi Mobi 8 at a sampling rate of

1028 Hz. Electrodes were placed on the volar surfaces of the medial phalanges of the forefinger

and middle finger of the non-dominant hand. Data were down-sampled to 16 Hz, smoothed,

and analyzed offline with the Matlab analysis software Ledalab V.3.4.3 (www.ledalab.de) using

http://www.ledalab.de
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Continuous Decomposition Analysis (Benedek & Kaernbach, 2010). Responses were analyzed

within a time window of 6.5 post-stimulus to match the analysis windows used by Forgiarini et al.

(2011), and the integrated skin conductance response was transformed for normality (ISCR1/4).

Data was collapsed by averaging responses within participants to derive four mean scores,

based on target race (black vs. white), and pain valence (harmless vs. painful). Following

methodology by Forgiarini et al. (2011), the difference between responses to painful stimuli and

responses to harmless stimuli were taken as a measure of empathy for pain (Empathic Index,

EI). For every participant, we derived two EI measures that served as dependent variables in our

analyses: one empathic index for black targets, and one for white targets.

Overlap of Self, Ingroup, and Outgroup (OSIO)

The OSIO (Schubert & Otten, 2002) is a graphical measurement scale that taps into individuals’

group identification using a spatial metaphor. The measure consists of three items: the overlap

of in-group and out-group, the inclusion of the self in the in-group, and the inclusion of the self in

the out-group. The items are presented as pairs of circles in 7 different spatial configurations—

spanning from distant circles to completely overlapping circles. These are intended to measure

individuals’ subjective perception of the closeness between two groups, and their own inclusion

and feeling of closeness to either group. In our study, we adapted the OSIO scale, using large

circles to represent ’white people’ and ’black people’ and a smaller circle to represent the ’self’

(Figure 4.2.2, p.36). In addition to the three item scores of the IRI, we derived an additional

score to reflect the ingroup-outgroup distance ‘self’ and group, by subtracting responses to the

Inclusion of the Self in the Out-group from those to the Inclusion of the Self in the In-group.

Go-No/Go Association Task

To measure implicit attitudes toward individuals with white and black skin, we adapted the race

Go/No-Go Association Task (GNAT) developed by Nosek & Banaji (2001) for use with Dutch

words. We derived separate scores for attitudes toward black and white categories. Participants

completed four single-target category practice trials (positive, negative, white, black) with a re-

sponse deadline of 850 ms. Four critical trials were presented in which an image or word from one

of four target categories were displayed (positive+ black, negative+ black, positive+white, and
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Table 4.3: ANOVA results for IRI subscale scores

Predictors Dependents F (1, 86) p η2p

Synchrony EC .2 .65 .2%
FS .1 .71 .2%
PD .3 .57 .4%
PT .9 .34 1.1%

Hand Color EC .3 .59 .3%
FS .9 .35 1.0%
PD .9 .34 1.1%
PT .3 .58 .4%

Synchrony × Hand Color EC .1 .77 .1%
FS 2.3 .13 2.6%
PD 2.1 .16 2.3%
PT 2.2 .13 2.6%

negative + white), and participants were instructed to press the spacebar if the word or image

corresponded with the target ’go’ category. Each critical trial contained 30 stimulus words and

30 stimulus images with a 1:1 signal to noise ratio. A response deadline of 580 ms was employed

to minimize ceiling effects in error rates, as recommended by Nosek & Banaji (2001, p.636).

To score participants’ implicit attitudes toward black and white individuals, we calculated the

difference of sensitivity during positive trials and negative trials for each race, such that positive

scores represent more positive automatic attitudes. A measure of attitude change was derived

for each race by taking the difference of post- and pre-illusion attitude scores.

4.3 Results and Discussion

4.3.1 Trait Empathy and Baseline attitudes

We investigated if participants’ trait empathy scores for the four IRI subscales differed between

our conditions using 2 (Synchrony: Synchronous vs. Asynchronous) by 2 (Hand Color: Black

Hand vs. White Hand) ANOVAs. We did not find any significant differences; results or our

analysis are shown in Table 4.3.

Evaluation of GNAT scores revealed that, overall, participants had positive automatic at-

titudes toward Whites (M = .83, t(89) = 9.9, p < .001) and negative automatic attitudes to-

wards blacks (M = −.50, t(89) = −6.1, p < .001). Mean scores are displayed in Figure 4.3.1.

To test for differences in baseline implicit attitudes between our conditions, we conducted a
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2 (Synchrony: Synchronous vs. Asynchronous) by 2 (Hand Color: Black Hand vs. White

Hand) ANOVA for each baseline score. For baseline attitudes toward black individuals, we

did not find a main effect of Synchrony (F (1, 86) = .05, p = .82, η2p = 0.0%), of Hand Color

(F (1, 86) = .25, p = .62, η2p = 0.0%), or their interaction (F (1, 86) = 1.7, p = .19, η2p = 2.0%).

Similarly, for baseline attitudes toward whites, there was no significant effect of Synchrony

(F (1, 86) = .70, p = .40, η2p = 0.1%), of Hand Color (F (1, 86) = .93, p = .34, η2p = 1.1%), or

their interaction (F (1, 86) = 1.8, p = .19, η2p = 2.0%).
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Figure 4.3.1: Baseline implicit attitudes toward black and white individuals with 95% CI.

4.3.2 Vividness of the RHI

Participants’ responses to the 22 vividness impressions were dichotomized, with the responses

“disagree”, “slightly disagree”, and “neutral” recoded as “refute”, and with the responses “slightly

agree” and “agree” recoded as “assert.” For these dichotomized items, a Rasch model test was

carried out with the Facets software (citation, Lincare 2006). Using a joint maximum likelihood

procedure, estimates were derived for the strength of the RHI experienced by each individual
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participant, and for the processing demands underlying each of the 22 vividness impressions.

Results of the analysis are expressed in logits.

The processing demands behind the 22 vividness impressions were estimated with a reliability

of .94. All but one item fit the scale with mean square values (MS) ≤ 1.22. For the item

“Sometimes, I became confused about what I saw and felt”, the mean square value was 1.48.

Given that mean square values up to 1.2 are considered good fits, the fit statistics for the

22 vividness impressions attest to the appropriateness of the Rasch model. Furthermore, the

estimated processing demands behind the 22 items were correlated with item orders reported by

Haans et al. (2012). Our results of the model fit, and the invariance of the item orders, attest

to the universality of processing demands behind the RHI experience, and to the validity of this

tool as a sensitive measure of RHI vividness.

To ensure that our asynchrony manipulation inhibited the vividness of the RHI experience—

and therefore the extent of incorporation of the fake hand into participants’ body image—we

conducted an independent samples t-test. Results confirmed that impressions of vividness were

higher for synchronous, compared to asynchronous stimulation, with t(88) = 5.3, p < .001. In

particular, introducing a 500 ms delay between observed and felt stimulation resulted in a mean

difference of 1.9 logits in the vividness of the illusion, compared to synchronous stimulation.

Our next question of interest was whether black rubber hands were incorporated into the body

image to the same extent as white rubber hands, when no additional processing demands were

imposed by our experimental setting. In other words, during equivalent synchronous stimulation,

does the color of the rubber hand impact the vividness of the experienced illusion? To answer this

question, we conducted an independent samples t-test for our Synchronous condition, comparing

our vividness scores for Black and White Hands. We found a significant effect of Hand Color: the

strength of the experienced illusion was lower for participants undergoing the RHI with a black

rubber hand compared to those who experienced the illusion with a white hand. The magnitude

of this difference was 1.0 logit, with t(44) = −2.3, p = .025, indicating that participants were not

able to incorporate a black hand into their body image to the same extent as a white rubber

hand was incorporated (Figure 4.3.2).

We interpret this finding as evidence that the color of the rubber hand being different from

ones’ own skin color is a contextual impediment that effectively obstructs the development of
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Figure 4.3.2: Mean estimated RHI vividness for our four conditions, with 95% CI.

the RHI. This effect may be due to general perceptual dissimilarities between participants’ own

hand and the color of the fake hand, or it may be the result of top-down inhibition of the RHI

experience due to social categorization.

Of the two existing RHI studies that have directly investigated the effect of hand color as a

salient indicator of race, only Farmer et al. (2012) found an effect of hand color on impressions

of vividness (in their case, two items: “It felt like the rubber hand was my hand” and “It seemed

like the touch I felt was caused by the paintbrush touching the rubber hand”), while findings

byMaister et al. (2013, Study 2) did not indicate that hand color impeded the vividness of the

RHI.

To investigate whether baseline evaluative racial attitudes toward black individuals were as-

sociated with the strength of the experienced RHI in our Synchronous, Black Hand condition, we

conducted a nonparametric Spearman’s rho correlation (nonparametric tests were used because

regression residuals indicated a possible violation of linearity). We found a moderate but non-
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significant negative correlation between implicit attitudes toward blacks and RHI vividness, with

rho = −.32, p = .13. In other words, more negative implicit attitudes toward black individuals

tended to be associated with a stronger RHI. Note that Maister et al. reported a similar effect

size of r = −.32, p = .20 (2013, Study, 1), in their case with baseline IAT measures recorded in

a separate session.

We did not find a correlation between RHI vividness and attitudes toward white individuals,

with rho = .08, p = .71. We also did not find that attitudes toward either black or white

individuals were associated with vividness scores for our Synchronous, White Hand condition,

with rho = −.08, p = .71 and rho = −.04, p = .84, respectively. These results, as well as effect

sizes reported by Maister et al. (2013), indicate that the association between implicit attitudes

and RHI vividness is worth further exploration.

4.3.3 Empathy for Pain

Previous studies on empathy for other-race pain have found that although individuals react to

the perception of pain in other-race targets, the magnitude of empathic reactions is smaller

when compared to same-race pain. In our study, we attempt to answer the question of whether

incorporating a black rubber hand into ones’ body image reduces or reverses the magnitude of

this empathic gap between same-race and other-race pain perception. To answer this question,

we analyzed our empathic indices for our Synchronous stimulation conditions by conducting

a Mixed design ANOVA with one repeated (White Target vs. Black Target) factor and one

between (White Rubber Hand vs. Black Rubber Hand) factor, and conducted planned contrasts

to test our hypotheses. Assumptions of normality were met; assumptions of homogeneity of error

variances were not met, but we proceeded with our analysis since our groups contained equal

sample sizes.

Figure 4.3.4 depicts estimated mean empathic indices. Empathic indices are displayed in

Table 4.4. All EIs for white targets were significantly positive; EIs for black targets, although

significantly positive in the Synchronous White condition, were only marginally significant (p =

.068) in the Black Synchronous condition. Neither Black Synchronous, nor White Synchronous

conditions exhibited significant differences between empathic indices for black targets versus
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Figure 4.3.3: Empathic indices for Synchronous Conditions, with 95% CI.

Table 4.4:

Mean t(43) p η2p

Synchronous White EI White .22 3.2 .004 18.7%
EI Black .21 3.0 .003 17.0%

Synchronous Black EI White .12 2.1 .042 9.0%
EI Black .11 1.9 .068 7.4%

white targets, with F (1, 44) = 1.2, p = .27, η2p = 2.8% and F (1, 44) = 1.3, p − .27, η2p = 2.8%

respectively. However, our analysis revealed a non-significant trend in the main effect of target

race, with F (1, 44) = 2.5, p = .12, η2p = 5.4%: overall empathic indices for white targets tended

to be greater than those for white targets.

Results were markedly different for our Asynchronous hand conditions. A mixed ANOVA with

one repeated factor (Target Race), and one between factor (Hand Color), revealed a marginally

significant main effect of Target Race, with F (1, 42) = 3.9, p = .056, η2p = 8.4, and a significant

interaction between Target Race and Hand Color, with F (1, 42) = 7.2, p = .01, η2p = 14.6%.

Estimated means of empathic indices are displayed in Figure 4.3.4. Empathic indices for black

targets were only significant in our Black Asynchronous condition, and those for white targets

were only significant for our White Asynchronous condition, as shown in Table 4.5. For our White

Asynchronous condition, we did not find a significant difference between empathic responses

to black and white targets, with F (1, 42) = .25, p = .62, η2p = 0.6. However, for our Black
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Figure 4.3.4: Empathic indices for Asynchronous Conditions, with 95% CI.

Table 4.5:

Mean t(41) p η2p

Asynchronous White EI White .11 2.2 .03 10.7%
EI Black .08 1.7 .10 6.2%

Asynchronous Black EI White .07 1.2 .23 3.4%
EI Black .31 5.4 <.001 40.7%

Asynchronous conditions, empathic indices for black targets were significantly higher than those

for white targets, with F (1, 42) = 11.3, p = .002, η2p = 21.2.

We tested whether empathic indices for black targets differed significantly between Black

Asynchronous and Black Synchronous conditions . Our results indicate that, indeed, empathic

reactions for black targets were higher in the Asynchronous, compared to the Synchronous, with

F (1, 44) = 4.7, p = .03, η2p = 9.8%.

In light of our research question, our findings indicate a lack of significant ingroup preferences

in empathic responding for experimental conditions where incorporation of the rubber hand

into participants’ body image was unimpeded by the demands of asynchrony. In other words,

participants in both the Synchronous White Hand, and the Synchronous Black Hand conditions

had similar empathic indices for both races. However, overall empathic responses still tended to

be higher for white compared to black targets. On the other hand, when participants underwent

the RHI procedure with a black rubber hand, but with impeded incorporation into their body
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image, their empathic reactions to other-race pain were higher than reactions to same-race pain.

4.3.4 Overlap of Self, Ingroup, and Outgroup

Figure 4.3.5 depicts the frequency distributions of responses to the OSIO questionnaire for Over-

lap of the Ingroup and Outgroup (top), Inclusion of the Self and the Ingroup (middle), and

Inclusion of the Self in the Outgroup (bottom). Not surprisingly, median responses to the inclu-

sion of the self in the ingroup were higher than those for the inclusion of the self in the outgroup,

confirmed by a significant Related-Samples Wilcoxon Signed Rank Test [report test statistic

<.001]. Independent-Samples Kurskal-Wallis test were conducted for each measure, including

all of our four conditions. Results reveled that the distribution of all measures did not differ

between conditions.

Regarding our derived measure of differential distance between ‘self’ and ingroup compared to

outgroup, a One-Way Anova revealed that compared to the Synchronous White Hand condition,

participants in the Synchronous Black Hand condition tended to place themselves farther from

‘black people’ compared to their subjectively assessed distance to ‘white people’, although this

difference was not significant, with F (1, 44) = 2.9, p = .15, η2p = 4.7%. We did not find this trend

in our Asynchronous conditions, with F (1, 42) = .09, p = .77, η2p = 0.2%. In particular, the mean

difference in the Synchronous Black Hand condition was approximately 2.6 ‘distance units’; for

the Synchronous White Hand condition, this difference was 1.9 distance units.

4.3.5 Implicit Attitude Change

Regarding implicit attitude change, our primary question of interest is whether incorporating a

black hand into ones’ body image, in contrast to incorporation of a white hand, results in a more

positive change in implicit attitudes toward black individuals. Firstly, it is important to note

that none of our conditions resulted in a significant change in implicit attitudes, as displayed in

Table 4.6.

To perform this analysis, we conducted a One-Way ANOVA for our Synchronous conditions.

We did not find a main effect of Hand Color on attitude change toward black individuals for

synchronous stimulation conditions, with F (1, 44) = .06, p = .81, η2p = 0.1%. Change in attitude
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Figure 4.3.5: Frequency of responses to OSIO questionnaire
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Table 4.6:

attitude change Mean t(41) p η2p

Asynchronous White Black -.16 -.78 .44 0.7%
White .10 .43 .67 0.2%

Asynchronous Black Black -.13 -.66 .51 0.5%
White .04 .16 .87 0.0%

Synchronous White Black .03 .16 .87 0.0%
White -.02 -.07 .95 0.0%

Synchronous Black Black -.04 -.21 .83 0.1%
White -.10 -.44 .66 0.2%

toward whites also did not differ between these conditions, with F (1, 44) = .07, p = .79, η2p =

0.2%. Furthermore, similar analyses for our Asynchronous conditions also revelaed a lack of

differences in attitude change toward black and white individuals, with F (1, 42) = .01, p =

.91, η2p = 0.0% and F (1, 42) = .04, p = .85, η2p = 0.1%, respectively.

To make a direct comparison between our results and those found by Maister et al. (2013),

we analyzed attitude change scores for black and white individuals using a two-step hierarchical

regressions. We included Susceptibility, Synchrony, and Hand Color as first-order predictors

in the first step, and all two-way interactions in the second step. Results of our analysis are

displayed in Table 4.7.

Unlike findings by Maister et al. (2013), we did not find a significant Susceptibility*Hand

Color term, indicating that although susceptibility measures tended to be associated with more

positive attitude change toward blacks (with p=.06), the the slopes did not differ depending

on Hand Color (with p=.24). We proceeded with a simple slopes analysis to fully explore the

differences between our findings and conclusions drawn by Maister et al. (2013). Our findings

are displayed in Figure 4.3.6. Although our interaction term was non-significant, like Maister

et al. (2013), we find that Susceptibility scores are significantly correlated with positive attitude

change toward black individuals for our Black Hand conditions (r = .295, p = .045), but not our

White Hand conditions (r = .08, p = .61).

Note that our results do not fully contradict findings by Maister et al. (2013)—the difference

lies in our interpretation of the underlying mechanisms behind self-reported vividness of the RHI.

Maister et al. (2013)used self-report measures to index the extent of experienced ownership over

the fake rubber hand, and found that the strength of the RHI correlated positively with attitude
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Table 4.7:

Results of Hierarchical Regression, for comparison with (Maister et al., 2013)
Attitude Change Variable β p

Black Step 1
Susceptibility .11 .06
Synchrony .13 .48
Hand Color -.02 .91
Step 2
Susceptibility*Hand Color .14 .24
Susceptibility*Synchrony .09 .44
Synchrony*Hand Color -.10 .80

White Step 1
Susceptibility .05 .45
Synchrony -.13 .58
Hand Color -.08 .74
Step 2
Susceptibility*Hand Color .02 .87
Susceptibility*Synchrony .06 .70
Synchrony*Hand Color -.02 .97

Figure 4.3.6:

Results of simple slopes analysis, for comparison with Maister et al. (2013)
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change. Interpretation of RHI vividness in this way is certainly not incorrect, as the scores reflect

the subjective strength of the illusion experienced by the individual in our experimental setting.

However, two important factors raise doubts about the authors’ interpretation of these findings

as evidence that self-other merging induced by the RHI alters high-level social attitudes. Firstly,

although the moderate negative correlation between baseline attitudes and RHI vividness for

Synchronous Black Hand conditions was not significant in our study, nor in Maister et al.’s, we

report similar effect sizes that point to a potential confounding factor: if more negative attitudes

resulted in higher self-reported RHI vividness, it is possible that post-RHI attitude change was

partially driven by poorer performers having more room for improvement (i.e., regression toward

the mean).

More importantly, susceptibility to the RHI itself is characterized by large individual differ-

ences that are determined by personal characteristics, such as individuals’ information processing

capacities, the stability of their body image, and other cognitive and psychological factors. In

our experimental setup, as well as Maister et al.’s, these two interpretations are confounded: the

self-reported strength of the experience relies on the individuals’ susceptibility to the illusion, as

well as their capacity to overcome additional demands imposed by the experimental situation (in

this case, the color of the rubber hand).

By comparing group means for the Synchronous Black and White Hand conditions, we are

able to answer the question of whether experiencing a RHI with a black hand compared to a

white hand results in differential attitude changes toward blacks. The results of our analysis

indicate that the answer to this question is negative: incorporation of a black rubber hand does

not result in a more positive attitude change toward black individuals than does incorporation

of a white hand. However, it is important to note that the color of the hand itself served as a

contextual impediment to the RHI—participants in the Synchronous Black Hand condition did

not experience incoporation of the rubber hand as vividly as did participants in the Synchronous

White Hand condition. This complicates interpretation of our results, as a comparison between

the two conditions is affected by the effect of hand color. It is possible that a more vivid

incorporation of a Black Rubber Hand would indeed result in a positive attitude change; this

is a question we cannot answer with our experimental setup, since the vividness of the illusion

depends on individual susceptibility as well as individual abilities to meet additional processing
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demands imposed by the color of the hand.
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4.4 General Discussion

We examined the consequences of a white person incorporating a black rubber hand into their

body image. Our research aim was to investigate whether the process of bodily Self-Other

Merging would result in more positive implicit attitudes, or make one more empathic toward

blacks. Regarding incorporation of the rubber hand, we found that the color of the rubber hand

may effectively impede the experienced strength of the RHI. An important question that remains

unanswered, is whether this inhibition of the RHI is due to perceptual dissimilarity in general,

or social categorization in particular. However, indirect evidence exists that the effect we found

may be limited to experimental situations in which the skin color of the hand is a salient indicator

of racial group membership. Namely, a study conducted by Longo, Schüür, Kammers, Tsakiris,

& Haggard (2009) investigated the effect of objective similarity in skin luminance and shape on

the RHI experience. Their findings indicate that objective similarity did not impede the RHI,

although experiencing the RHI affected similarity judgments, with participants rating the rubber

hand as more similar to their own if they experienced the illusion.

In our experiment, participants completed a baseline racial GNAT before induction of the first

RHI. The task itself requires participants to categorize images based on target race, and this may

have exacerbated the influence of categorization based on racial group membership. However,

participants in Farmer et al.’s study (2012) completed a baseline IAT during a separate session 7

days prior to induction of the RHI, and their findings substantiate our own. Although this may

indicate that differences we observed were not fully determined by potential activation of racial

group attitudes induced by the GNAT task itself, it does not answer the question of whether

hand color in general—rather than racial categorization specifically—impedes development of

the RHI. To fully explore this possibility, an experimental paradigm such as the one used in the

study by Avenanti et al. (2006) cited in section 2.3 could be used. By recruiting both white

and black participants and recording reactions to the pain of other-race hands, as well as to the

pain of unfamiliar violet-colored hands, these researchers were able to conclude that the ingroup

bias in pain empathy was specifically related to the racial group membership of the target hand,

rather than the dissimilar color of the hand in general.

Regarding empathy for pain, we found that the ‘empathic gap’ reported in previous stud-
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ies (including our own study of direct processing of pain) was not present in our synchronous

conditions. However, contrary to our hypothesis, this effect was not driven by incorporation of

a black rubber hand into participants’ body image, since both Black and White Synchronous

conditions revealed a lack of ingroup preference in empathic responding. More strikingly, the

highest empathic index for videos of black targets was found in our Asynchronous Black Hand

condition. The manipulation of synchrony versus asynchrony for our Black Hand conditions was

a significant predictor of empathic responses toward blacks: asynchronous stroking was associ-

ated with higher empathic responses. This implies that the rhythmic but asynchronous stroking,

rather than incorporation of a hand into one’s body image, may be more effective in enhanc-

ing empathic responses toward other races. While discussing findings by Groom et al. (2009)

in section 3.4, we hypothesized that—aside from activating negative stereotypes—embodiment

of a black avatar may have resulted in a threat to participants’ personal identity. We further

hypothesized that partial bodily incorporation, rather than full embodiment, may circumvent

this potential threat to personal identity. However, based on our findings, it appears that in

terms of empathic responding, even the partial bodily incorporation elicited by the RHI may be

inferior to manipulations that do not induce SOM through bodily incorporation (in this case,

our Asynchronous Black Hand condition). Note that the condition of asynchronous stroking may

be similar to the behavior mimicry manipulations we discussed in section 3.2; in both of these

experimental situations, either the direct mimicry of another’s movement, or the experience of

asynchronous, but rhythmic stroking, may be have been enough to activate shared motor or so-

matosensory representations between observer and target, without arousing a potential threat to

self identity. However, this comparison should be interpreted with caution, since motor mimicry

was investigated as an avenue for improving implicit attitudes toward the outgroup, an effect

which we did not find in our experimental setup.

Although it is possible that embodiment of a black avatar in a virtual environment may result

in a treat to self identity, and that partial embodiment in the form of rubber hand incorporation

may not be sufficient to bypass this effect, both of these hypotheses need further exploration.

Based on our analysis of participants’ subjective ratings of closeness, it appears that incorpo-

rating a black rubber hand was associated with placing the self farther from the outgroup, in

comparison with the ingroup. However, more precise measurement tools are needed to fully
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quantify this difference. Firstly, because the ‘self’ is depicted as a smaller circle than the ‘group,’

our questionnaire items imply an inclusion of the self in the group, rather than a simple feeling

of subjective closeness to the group. In future studies, these two distinct constructs should be

evaluated separately.

With respect to implicit attitudes, our findings do not indicate that incorporation of a black

hand into ones’ body image can alter high-level social perceptions, unlike arguments put forth by

Maister et al. (2013). However, we found that negative baseline attitudes toward blacks tended

to be positively correlated with the strength of the experienced RHI. This finding contradicts

intuitions: one would expect negative attitudes toward black individuals to impede, rather than

facilitate, incorporation of a black hand. Combined with the effect sizes reported by Maister et al.

(2013), our finding suggest that the relationship between implicit attitudes and incorporation of

an other-race hand deserves further exploration.

What could explain this counterintuitive finding? A study performed by Gonsalkorale, Hip-

pel, Sherman, & Klauer (2009) may provide some useful insights. In their study, participants

completed a GNAT task assessing implicit attitudes toward Muslims; these attitude measures

were analyzed using the Quadruple Process model (citation) of implicit attitudes, which assumes

that performance on implicit attitude tasks is driven by four qualitatively different processes: the

activation of associations, detection performance, guessing, and overcoming bias. By separating

these components using a multinomial approach (citation), the authors were able to conclude

that participants who displayed more negative attitudes toward Muslims were liked more and

rated more positively by a Muslim confederate, but only if they had a high ability to regulate

their negative implicit associations, reflected by a higher “overcoming bias” component in the

resulting Quad Process model.

In light of our own findings, it is possible that the black rubber hand served as motivational

driver of this self-regulation effort, which could be associated with individuals’ capacity to expe-

rience the rubber hand illusion, either because more effortful attentional resources are recruited

during the RHI experience, or because individual self-regulatory abilities may be associated with

susceptibility to the RHI. Relevant to this discussion, is a similar counterintuitive finding of our

previous study on reflective pain processing: although implicit attitudes were unassociated with

mimicry or pain empathy during direct processing, negative implicit attitudes were associated
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with increased mimicry of other-race faces during reflective processing. Here again, perspective

taking instructions necessarily motivated more controlled processing of the stimulus materials,

and it is possible that those who are both motivated and capable of self-regulating implicit atti-

tudes, are also better cognitively equipped at recruiting their own affective and cognitive abilities

in mentally simulating the emotional experience of others.

However, this possible explanation of our findings remains entirely speculative. Given our

current experimental design, interpretation of this trend is ambiguous: our vividness scores are

a reflection of both the individuals’ susceptibility to the RHI, and the individuals’ ability to

meet the additional processing demands required for the development of the RHI when impeded

by the presence of a different-colored hand. To fully explore the role of individuals’ baseline

implicit attitudes on the experience with a black rubber hand, a within-subjects design is needed,

including baseline attitude scores and baseline RHI susceptibility measures acquired with a same-

race rubber hand, and subsequent black hand RHI measures obtained in a separate session.



Chapter 5

Epilogue

Experimental paradigms have begun to investiagate the role of our bodily self identities in altering

our personal and our social identities. In the case of virutal avatar embodiment, studies have

demonstrated that who we ‘become’ in a virtual environment can have lasting behavioral effects

outside of the virtual environment. When considering our social identities in an intergroup

context, what our present experiment has demonstrated is that we should not be too hasty in

attempting to alter perceptions of the outgroup. As a first step, we should attempt to investigate

the possible impediments to body ownership that are driven by the same social perceptions that

we may be attempting to change. This is highlighted by perhaps the most important finding

of our study: that the color of the rubber hand being different from one’s own impedes the

development of the RHI, and therefore the incorporation of the hand into one’s body image.

This same dynamic may have been a factor in the study conducted by Groom et al. (2009).

Results of their experiment suggest that embodying a black avatar exacerbated, rather than im-

proved, negative evaluations toward black individuals. It is possible that—much like the impedi-

ment to rubber hand incorporation that we found based on hand color—participants embodying

a black avatar may not fully experience the feeling of ‘being there’ in their virtual body. Moving

forward, objective and subjective measures of presence, as put forward by IJsselsteijn (2000),

will become increasingly important for our interpretations of experimental results acquired in

virtual settings. Furthermore, our virtual bodies can become phenomenological extensions of

ourselves (Haans & IJsselsteijn, 2012); it is precisely this phenomenology that deserves more

55
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precise quantification. In the case of our own experiment, we were fortunate to have a sensitive

measure of RHI vividness and susceptibility; future research should begin to explore individual

differences in experiences of presence in virtual environments. One possible avenue would be

to investigate subjective and objective measures of Self-Other Overlap with a virtual avatar.

For example, enfacement studies quantified Self-Other Overlap by measuring participants’ post-

enfacement accuracy in detecting images of their own face. Other measures of Self-Other Overlap

have included perceived subjective closeness between individuals, and the same type of measure-

ments could be used to quantify the subjective overlap between self identities, and self-as-avatar

identities.

Although it is difficult to interpret our findings of implicit attitude changes given that RHI

expriences with black rubber hands were not as vivid, it is possible that low identification with

blacks could have resulted in a threat to self identity. This, too, is an important future research

question. When comparing our own SOM manipulation to other SOM manipulations that appear

to have been more successful, one important difference is noticeable: during behavioral mimicry,

and during perspective taking, individuals experienced a sense of agency (over motor action or

over though), as well a clear distinction between their own actions and feelings, and those of the

targets. In both of these cases, the manipulation resulted in a self-initiated action or though. In

other words, individuals were in full control of their own performance in these tasks. On the other

hand, one cannot “give” participants the illusion of having a different hand, nor can an individual

easily manipulate their own susceptibility to the RHI. This is a critical difference, which may

serve to explain some of our findings. In fact, it may be the case that SOM manipulations such

as perspective taking or behavioral mimicry may serve to fascilitate the induction of the RHI

with an other-race hand, by first activating shared motor and affective representations, which

may serve to increase the cognitive overlap between representations of self and other.

All of these questions are relevant to our embodied experiences in ‘reality’ and in virtual

reality. With regards to both partial and full embodiment, the results of our study point to a

future research program aimed at investigating the following:

1. Are partial bodily incorporations affected by categorization based on racial group mem-

bership, or is the effect we found driven by perceptual dissimilarities? To answer this
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question, a within-subject design is needed, during which individuals should experience

the RHI with white, black, and different colored (e.g., violet) hands, preferably in different

sessions. Since it is yet unknown how implicit attitude tasks affect the vividness of the

RHI in an interracial context, these initial studies should be conducted without recording

baseline implicit attitudes.

2. Are full-body incorporations (such as during virtual avatar embodiment) affected by cate-

gorization based on racial group membership? Does racial group membership impede the

experience of ‘being there’ in the virtual body, or measures of Self-Other Overlap? Are

different if an avatar is developed to resemble the participant’s features, but with a different

skin color?

3. Can either partial, or full, embodiment be fascilitated using other SOM manipulations?

4. What is the phenomenological difference between different impressions of Self-Other Over-

lap? Is the subjective feeling of “Me like you” more beneficial than impressions of “Me as

you” (for example, in our Asynchronous versus Synchronous Black Hand conditions). How

do these differences translate into differential empathic responses, implicit attitudes, and

experiences of partial and full body ownership?

It has been established that we can alter bodily self consciousness in Virtual Reality settings. The

important question that remains to be answered, is how these alterations of our bodily identities

affect our perceptions of our social selves. What our experiment has demonstrated, is that an

equaly important question is: How do our own peceptions of our social selves affect our embodied

experiences? As technologies advance, perhaps allowing for increasingly vivid experiences of

embodiment, a more comprehensive answer to this question will become more crucial. It may

affect which technologies are adapted and which are abandoned. More importantly—although we

can physically alter the appearance of our virtual avatars—the relationships we begin to form with

others in interactive virtual environments may be shaped by our flesh-and-bone identifications

with our own social ingroups.

Perhaps a future investigation of this dynamic will include an introductory statement much

like my own, but with one pivotal difference: “How we perceive others in an intersubjective
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context depends upon a multifaceted sense of self, which is composed of our personal, virtual,

social, and virtual-social identities.”



Glossary

empathy a capacity of the social brain that allows us to share the emotional state of another
being, perceived or imagined. This capacity is biologically implemented by the
activation of shared representations. In its basic form, this capacity is characterized
by overt affect sharing. In its matured form, this same capacity is modulated, is
characterized by a self-other distinction, and may remain covert

personal When describing a mental or affective state, the term personal refers to concepts that
apply to the person as a whole, rather than to informational or neural mechanisms
that are activated during an experience. Personal-level phenomena are associated
with a distinct phenomenology of experience, including subjective feelings which are
reportable. To quote Hurley, ’Persons [not neurons] see trees, make friends, look
through microscopes, vote, want to be millionaires.’ (2008, p.3)

Self-Other Merging (SOM) a process that increases Self-Other Overlap, which may serve as an
avenue for disinhibiting empathic capacities

Self-Other Overlap At a subpersonal level: the degree of overlap between self and other repre-
sentations in the brain. At a personal level: the subjective, reportable, feeling of
closeness between self and other

shared representations overlapping regions of brain activation that map the perceived or imag-
ined emotional states of a target, to the perceivers own representation of those
emotional states

subpersonal When describing a mental or affective state, the term subpersonal refers to neural,
informational, and physiological events that occur but remain outside of awareness.
However, above-threshold activation of subpersonal mechanisms enables peronal-
level phenomenological experiences.
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