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While writing this dissertation, I received a call from a journalist. She had just 

interviewed someone who provides “cuddle therapy” and wanted my scientific take on it. 

From a quick search, I learned that cuddle therapy is a novel service that blew over from 

the United States and Australia, and has been popping up all over Europe. In traditional 

psychotherapy, the therapist and client only talk to each other, and have no physical 

contact. This is different in cuddle therapy, where the—often self-proclaimed—therapist 

gently touches, hugs and caresses the client throughout the therapeutic session. According 

to the cuddle therapist, her clientele is diverse, and includes lonely elderly, people with a 

visible disability, deformity or birthmark, as well as young autistic men who wanted to 

practice touching other people.  

People, it seems, spend a considerable amount of time, money, and effort in order 

to receive caring, affectionate touch form another human being. Affectionate touch can be 

defined as any form of direct physical contact between people that conveys affection (e.g., 

love, care, appreciation; Floyd, 2006). These behaviors are commonly be found in close 

relationships (i.e., child-parent, romantic): hugging, petting, stroking, and caressing. The 

success of cuddle therapy suggests that affectionate touch is valuable to people, valuable 

enough to seek out in the form of momentary encounters with strangers. What is special 

about this type of touch? And do some people desire it more than others? These questions 

do not appear to be trivial, and answering them will likely tell us more about how people 

use their body to influence their emotions. Such insights may be especially useful to people 

now that digitalization and technological advancements are changing how and whether 

people can access human touch.  

This dissertation is about the psychological effects of affectionate touch, and about 

whether people can simulate touch experiences. How do both types of touch affect people’s 

social, cognitive, and emotional functioning? Can simulated affectionate touch can be an 

alternative for people who are more apprehensive about touch from other people?  

To understand discuss how affectionate touch affects people, and how touch may 

be simulated, I discuss three major landmarks in psychological theories about affectionate 

touch. These are: Bowlby’s attachment theory, which first acknowledged the importance of 

physical contact, modern theoretical perspectives on embodied cognition, which gave the 

body a central role in cognition, and novel work from the social-cognitive and affective 

neuroscience that further cements the significance of affectionate touch for human well-

being. 
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Attachment Theory 

 

Attachment theory (Bowlby, 1969, 1973b, 1980) was developed by British 

psychiatrist John Bowlby, one of the first people to explicitly recognize the significance of 

affectionate touch, which fosters a sense of safety and security in young infants. Bowlby 

started developing his ideas in the 1930s, working as a psychiatrist in a Child Guidance 

Clinic in London, where he treated emotionally disturbed children. Bowlby saw that 

children were highly distressed when separated from their mother, even when they were in 

fed and comfortable. This observation discounted the then-dominant behaviorist theory 

(Dollard & Miller, 1950) which stated that a child becomes attached to its mother merely 

because she provided food. In contrast, Bowlby came to believe that early separation from 

the mother caused emotional disturbances in children. He concluded that the relationship 

with the mother had been overlooked as the basis for the child’s social, emotional and 

cognitive development. 

Around the same time, Mary Ainsworth was finishing her graduate degree on 

children’s need for security before exploring unfamiliar situations. In 1950, Ainsworth took 

a position in Bowlby’s research unit, and eventually co-founded attachment theory together 

with Bowlby. Through her elaborate observational studies of mother-infant interactions in 

Uganda and Baltimore, she provided the initial empirical evidence for attachment theory 

(Ainsworth, 1967, 1979; Ainsworth, Bell, & Stayton, 1972). In her studies, Ainsworth found 

that there were differences in how a child attached to its mother—reflecting three main 

“attachment styles”—and developed a method to discern them (Ainsworth, Blehar, Waters, 

& Wall, 1978) .  

The method was the “Strange Situation Procedure”: In the span of 21 minutes, 

this procedure exposed the child to different situations involving caregivers and strangers, 

which varied in how stressful they were. Some infants were visibly distressed when their 

caregiver left, but easily soothed upon their return, as their caregiver was sensitive to the 

child’s needs. These children were considered secure in their attachment; they are confident 

that their caregiver will be available to meet their needs, and thus assuredly explore their 

environment, including interacting with strangers (Main & Solomon, 1990).  

Other infants were highly distressed when their caregiver left, and difficult to sooth 

upon their return. Furthermore, these infants were highly fearful of strangers and spent little 

time exploring. These children were considered “anxious-resistant”, a form of insecure 
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attachment. A last group of infants did not seem distressed when left by their caregiver, nor 

when a stranger approached them. In fact, they showed little interest in their caregiver’s 

return and allowed comforting from caregiver and stranger alike. These children were 

believed to have an “avoidant” insecure attachment. A fourth attachment style, 

“disorganized”, was added later on to describe children who showed odd, contradictory 

behavior toward their caregiver; this attachment pattern resulted from confusing and 

unpredictable caregiving from a traumatized parent (Main & Solomon, 1990). 

Bowlby’s attachment theory proposed an evolutionary framework to understand 

attachment. Over the course of evolutionary history, attachment to at least one primary 

caregiver greatly increased an infant’s chance of survival. Therefore, infants go to 

extraordinary lengths (e.g., crying, clinging, frantically searching) to prevent separation 

from their caregiver. This highly coordinated effort of multiple instinctive systems had one 

goal: To maintain proximity to someone who could provide safety and care. Proximity to 

the caregiver is found most directly in the form of close physical contact, which most clearly 

signals to the infant that they are safe and secure (Ainsworth, 1979). From this evolutionary 

view-point, the quality of physical contact a that a child receives is central to its survival 

(Ainsworth et al., 1978; Bowlby, 1973b).  

Bowlby’s work had the important consequence of moving psychologists away from 

the “medical model” of child-rearing, an approach that was only focused on meeting the 

child’s immediate needs for food and shelter, while overlooking an equally pressing but less 

obvious human need: physical touch. The medical model was applied in hundreds of 

Romanian orphanages, where orphaned children—who were fed and clothed—went 

hungry for something they did not know to ask for. In the understaffed but overpopulated 

orphanages, children were given the bare minimum of human interaction—with 

devastating results: Half the children died within the first 24 months after arriving at the 

orphanage, while children that survived had stunted growth, a low weight, impaired 

language ability, underdeveloped motor behavior, and a diminished intellect (Carlson & 

Earls, 1997). Desperate for any social interaction, the children tried to seek affection from 

anyone they met, including complete strangers. Many children were eventually adopted, 

but continued to experience serious social and emotional problems, including lashing out 

and harming others (Field, 2002). Despite years of nurturance and support in adoptive 

families, many children who missed out on caring touch at an early young age developed 

mental health disorders as teenagers or adults (Sonuga-Barke et al., 2017). The bleak fate of 
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thousands of Romanian orphans called much-needed attention to the vital importance of 

early nurturance and affection for health and well-being.  

In the late 1980s, Cindy Hazan and Phillip Shaver applied attachment theory to 

adult relationships, expanding the influence of infant attachment to include its effects on 

adult romantic relationships (Hazan & Shaver, 1987). Although crucial in an obvious way 

to young children in their formative years, affectionate touch and care do not become less 

of a need in adulthood. Regular recipients of affectionate touch within adult close 

relationships have better relational, psychological, and physical well-being (Debrot, 

Schoebi, Perrez, & Horn, 2013; Jakubiak & Feeney, 2017). By emphasizing that affection 

and security are the foundation upon which healthy adult relationships are built, the 

beneficial effects of affectionate touch in later years are easily derived from the framework 

of attachment theory.  

Attachment theory posits that early interactions with caregivers—specifically how 

responsive and available they were—lead people to develop “internal working models”, 

which are internalized models of the world that guide the person’s beliefs, expectations, and 

perceptions. The “model of others” informs the person whether others can generally be 

relied on for affection and care, while the “model of self” answers the question: “Am I worthy 

of love and support?” These working models are reflected in the four-prototype model of 

attachment in Figure 1., which conceptualizes individual differences in attachment based on 

Bowlby’s (1969) proposal that two dimensions underlie internal working models: positivity 

of self-views and of views of others (Bartholomew & Horowitz, 1991).  
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Positive Model of Other 

SEEKS OTHERS OUT 

  
Secure 

Comfortable with intimacy and 
autonomy in close relationships; self-

confident, and resolves conflict 
constructively. 

 
Preoccupied 

Overly invested and involved in close 

relationships; dependent on others for 

self-worth; demanding, needy, 

approach orientation toward others. 

  

Positive Model of Self 

SELF-CONFIDENT 

        Negative Model of Self 

ANXIOUS 

  
Dismissing 

Compulsively self-reliant, distant in 

relationships; downplays the 

importance of intimate relationships. 

Fearful 

Dependent on others, but avoids 

intimacy due to fear of rejection. Low 

self-esteem & high attachment anxiety. 

  

Negative Model of Other 

AVOIDS INTIMACY 

Figure 1. Bartholomew’s Four-Prototype Model of Attachment 

 

Among adults, attachment style has been associated with preferences and desire 

affectionate touch. Securely attached, and anxious-preoccupied individuals prefer the 

greatest frequencies of affectionate touch in their close relationships, while individuals with 

an avoidant attachment “dismissing” and “fearful” attachment types—prefer not to engage 

in touch, even though “fearful” individuals express a strong desire for it. Furthermore, the 

dismissing” type prefers to maintain relational distance, so they may even interpret touch as 

intrusive, overbearing, and uncomfortable (e.g., Mikulincer & Shaver, 2003; J. A. Simpson, 

2007).  

 Not everyone is able to receive affectionate touch through their relationships (for 

reviews, see Mikulincer & Shaver, 2007a, 2012). Touch deprivation or an unfulfilled need 

for affectionate touch may undermine health and well-being (Jakubiak & Feeney, 2017; 

Mikulincer & Shaver, 2007b). Are there alternative ways for which touch-deprived people 

to attain some of the benefits of affectionate touch?  

 Increasing evidence suggests that people can use soft objects not only to comfort 

themselves, but also to feel more certain in the face of ambiguity and more included by 

others. when facing exclusion Among adults, touching a teddy bear reduced the impact of 
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social exclusion, while merely looking at a teddy bear did not provide any comfort (Tai, 

Zheng, & Narayanan, 2011). Touching soft (versus hard) objects has been shown to reduce 

uncertainty (Van Horen & Mussweiler, 2014). Lastly, blind-folded participants who 

received soft slow brush-strokes on the arm experienced reduced distress following social 

exclusion, while fast brush-strokes did not provide comfort (von Mohr, Kirsch, & 

Fotopoulou, 2017).  

A possible explanation for the soothing effects of softness is provided by Bowlby’s 

contemporary: Donald Winnicott. In the 1950s and 1960s, Winnicott was, much like 

Bowlby, developing influential ideas about how to promote psychological growth and well-

being of children. His ideas, however, were based on a psychoanalytical perspective 

(Winnicott, 1951). He famously introduced the concept of the “transitional object”, which is 

the first self-chosen object—often a blanket, teddy bear, pacifier, or doll—to which the child 

becomes highly attached. Winnicott believed that children relied on such objects only partly 

for its sensorial qualities—soft comforting sensations lessened the stress of being left alone—

and mostly to symbolically “reunite” with their mother; attachments to objects are thus the 

result of a “spill-over” of the attachment to the mother (Mahler, 1975). Transitional objects 

have tremendous value for a child; they provide relief from stress that the child can control 

and therefore rely on. The object, however, remains based on a symbolic extension of the 

mother, and the child will be distressed when the object is missing.  

Transitional objects appear to be a unique phenomenon of developed countries 

where early independence and separation from the parents is valued and encouraged 

(Gaddini, 1970; Hobara, 2003; Hong & Townes, 1976). In support of this idea, a recent 

investigation found that children who spent full days in center-based childcare at the age of 

3 were more likely to develop attachments to inanimate objects compared to children who 

spent only half-days in daycare (Fortuna, Baor, Israel, Abadi, & Knafo, 2014).  

The use of transitional objects has been explored in experimental settings, where 

security-providing objects were compared to the security provided by the mother. Passman 

and Weisberg (1975) found that security blankets were as effective as the child's mother in 

inhibiting distress and promoting play and exploration in a novel situation; merely familiar 

objects had no effect. These findings support Winnicot’s idea that the transitional object 

functions much like an extended “safe base” based on the security provided by the mother. 
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Summary 

 

Taken together, Bowlby’s attachment theory provided an influential theoretical 

account for understanding why physical contact provided by the caregiver is crucial for 

child well-being. Furthermore, Cindy Hazan and Phillip Shaver’s application of attachment 

theory to adult romantic relationships opened up avenues for studying affectionate touch in 

relation to differences in adult attachment. One possible explanation for the soothing effects 

of soft objects is based on Winnicott’s notion that they may function as a low-level extension 

of the security provided by the primary caregiver. This does not explain, however, why 

people can feel more certain and more included by others after touching soft objects. An 

explanation that accounts for touch effects that go beyond mere soothing can be found in 

the movement within social psychology that focuses on embodied cognition. 

Theories of Embodied Social Cognition 

 

In the 1990s, a novel theoretical idea gained traction in philosophy, robotics, 

linguistics, and many other areas that dealt with (human) cognition (Lawrence W Barsalou, 

1999; Brooks, 1991; Clark, 1998; Arthur M Glenberg & Robertson, 2000; Lakoff & 

Johnson, 1980; L. M. Parsons et al., 1995; E. R. Smith & Semin, 2007; Zwaan, Madden, 

Yaxley, & Aveyard, 2004). The field of psychology was no exception. The theoretical notion 

of embodiment implied that cognition is shaped by the body of an organism—and cannot be 

interpreted without it.  

Within psychology, embodiment theories signaled a departure from traditional 

theories in their core assumptions about knowledge representation. Until that point, nearly 

all accounts of how people experience the world—and save these experiences—were based 

on abstract concepts, such as feature lists and semantic networks. Using such concepts to 

explain emotion and cognition is an “amodal” approach. This implies no similarity between 

the experience of the person and the “form” in which it is saved. When we see a car, 

neurons in the brain fire to produce a perceptual representation of a car, which is 

recognized as such only because features like the wheels and engine are recognized as 

attributes. In contrast, a “modal” approach suggests that a concept such as a car is based on 

perceptual representations that become stored during perception and action, and can be 
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reenacted in absence of the stimuli (the car) that originally produced it. Support for both 

approaches has been discussed in the literature (Dove, 2009).  

In psychology, modern theories of embodied cognition represent knowledge as 

partial simulations of sensory, motor, and introspective states (Simmons & Barsalou, 2003). 

Whenever a person experiences an event for the first time, the underlying sensory, motor, 

and introspective states are partially stored. When knowledge of the event becomes relevant 

through memory, language, or thought, these original states are partially simulated in 

modality-specific systems. These systems include the sensory systems that underlie 

perception (e.g., vision, hearing, touch); the motor cortices (i.e., internal representations of 

bodily states); including the “mirror neuron system” (Gallese & Goldman, 1998; Rizzolatti, 

2005), and introspective systems that underlie conscious experiences of emotion, 

motivation, and cognition. 

Theories of embodied cognition also made the central claim that all cognition, 

including high-level conceptual processes, rely heavily on grounding in either the modalities 

or the body (Wilson, 2002). The explanation for this reliance varies: Some suggest that 

people’s higher mental processes developed by reusing evolutionarily older programs 

(Anderson, 2010); others believe that early experiences in infancy helps people structure and 

understand more abstract or complex concepts at later ages. The latter is called scaffolding 

(Williams, Huang, & Bargh, 2009). 

Embodiment theories provide a new way of thinking about the effects of 

affectionate behavior. Attachment theory suggests that physical contact between people —

hugging, kissing, petting—are attachment behaviors guided by internalized models of 

responsivity and care provided by the caregiver (Bowlby, 1969, 1973b, 1980). From an 

embodied perspective, the early experiences of love, care, and safety encode neural links in 

the brain, which become partially reactivated whenever an aspect of those experiences is 

provided. For instance, when a child is tenderly embraced by her mother, any aspect of the 

sensorial experience—the soft sensations on the skin, the smell of the mother’s hair, even 

the ticklish sensation of a strand of hair on the cheek—may trigger partial reactivation of 

the neural states caused by the embrace. Furthermore, an embodied approach to 

affectionate touch proposes that talking, and thinking about affection, close others, etc., may 

reactivate parts of the neural states that occurred when a specific affectionate touch was first 

experienced (Niedenthal, 2007).  
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In a recent study, researchers asked participants to imagine receiving supportive 

touch from their romantic partner, or supportive words. Those who thought about 

receiving touch were better able to withstand stressful events that followed (Jakubiak & 

Feeney, 2016a). In another study by the same group, participants who imagined receiving 

touch from their partner during a conflict felt more secure and closer to their partner 

compared to participants asked to imagine only the room where the conflict took place. 

These studies strongly suggest that mental simulations of receiving affectionate touch or 

support can at least partially lead to results similar to actual affectionate touch experiences. 

However, not everyone has the kind of a childhood whereby soft sensations and 

affection become closely linked. For instance, Ainsworth (1979) reported that mothers of 

avoidant babies did not enjoy close bodily contact; as a result, they did not provide their 

children with close physical contact that would allow secure attachment. We can therefore 

expect the effect of sensations that are closely associated with affectionate experiences—soft, 

warm, comfortable sensations—vary by individual differences in attachment style. In other 

words: One’s early experiences with caregivers are crucial for the appreciation of 

affectionate touch later in life.  

That attachment style affects responses to simulations of touch is supported by a 

study that tested whether warm sensations could increase people’s desire to affiliate. The 

researchers found that attachment style moderated the effect: only people low in avoidance 

or high in anxiety became more ready to connect (Fay & Maner, 2012). Also, in a study that 

investigated whether imagining affectionate touch from a partner increased attachment 

security, the effects were found only among those low in avoidant attachment (Jakubiak & 

Feeney, 2016b) 

Does this mean that the benefits of affectionate touch are unattainable for those 

with an insecure attachment? People generally experience at least some form of love, care, 

and security, even if their initial attachment was not a secure one. Oddly enough, 

simulations of affectionate touch may not only be possible, but in some cases also more 

preferable for those who received less affection from close others. 

Though embodied simulation may never compare to the richness of actual 

(physical) contact with another person, it offers certain advantages. In particular, embodied 

simulations remove any threat of potential rejection. Thus, people with a deep-seated fear 

of rejection or an unfulfilled desire for affection and closeness may prefer a simulation route 

to emotional comfort. Much like children who attach to an object to control their access to 
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security, people can use an embodied simulation to experience touch in a form that they 

can control; they could focus only on evoking pleasant and enjoyable experiences of 

interpersonal touch (Collins & Feeney, 2000). Mental simulations of receiving touch are also 

more helpful than receiving actual support when people get to simulate a touch experience 

that is most suited to their specific needs without having to feel self-conscious or 

uncomfortable (Bolger & Amarel, 2007; Jakubiak & Feeney, 2016a). 

Summary 

 

Modern theories of embodied cognition challenge traditional psychological 

theories that hold an amodal view of how knowledge is stored. By doing so, they opened up 

new avenues of research about how sensory-motor experiences and internal states are 

stored, and retrieved using embodied simulations. According to these theories, contact with 

sensory information or reminders of loved ones—both purposefully sought out and 

accidentally experienced—allows people to experience an embodied simulation closeness. 

Individual differences in attachment style may determine whether people can and are 

motivated to engage in such simulations. Theories that take into account all the different 

factors that can contribute to the outcome of touch can be found in neurobiology.  
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Neurobiological Theories of Affectionate Touch 

 

It is clear by now that touch does more than provide sensory input to navigate 

one’s surroundings, or to communicate comfort, sympathy, and support. But why does a 

person’s touch have a unique soothing effect (Fairhurst, Löken, & Grossmann, 2014; 

Feldman, Singer, & Zagoory, 2010)? Why is touch uniquely pleasurable, depending on the 

softness (Ackerley et al., 2014; Essick et al., 2010; Rolls et al., 2003), temperature, force and 

velocity of the touch? And how can touch from another person remove physical and social 

pain (Coan, Schaefer, & Davidson, 2006; Mancini, Beaumont, Hu, Haggard, & Iannetti, 

2015; Mancini, Nash, Iannetti, & Haggard, 2014)?  

Recent breakthroughs in neurobiology provide new answers to many questions 

related to touch and deepen our understanding of its effects. A number of specialized 

physiological and neurobiological systems appear to mediate the effects of affectionate 

physical touch (Dölen, Darvishzadeh, Huang, & Malenka, 2013; Gordon et al., 2013; 

Walker & McGlone, 2013). Humans are hard-wired to detect and process touch from 

others; the hairy parts of the human skin has nerve receptors—called C tactile afferents—

that respond specifically to slow stroking sensation (Ackerley et al., 2014; Walker & 

McGlone, 2013). C-tactile afferents are believed to take a sensory pathway that leads from 

the skin to the thalamus, which is the "air traffic controller" that sends incoming sensory 

information to the correct cerebral cortex (Andrew, 2010).  

From there, touch signals are spread to sensory processing areas in the brain such 

as the insular and primary and secondary somatosensory areas (Björnsdotter, Löken, 

Olausson, Vallbo, & Wessberg, 2009; Gazzola et al., 2012; Francis McGlone et al., 2002). 

The pleasurable and rewarding sensations of affectionate touch are due to the activation of 

higher-order areas of the brain that process social and emotional information, and rewards. 

Subcortical areas that process affect and motivation, such as ventral striatum and amygdala, 

are also believed to be involved (Ellingsen et al., 2013; Perini & Olausson, 2015).  

Before touch is consciously experienced by a person, higher-order brain areas 

process and modulate the original signals from the skin-receptors based on beliefs and 

expectations of all previous touch experiences (Kersten, Mamassian, & Yuille, 2004; 

Schmack et al., 2013). This takes into account current mood and motivation, perceived 

importance, relevance of the touch as well as the person doing the touching (Macaluso & 

Driver, 2001; Taylor-Clarke, Kennett, & Haggard, 2002), internal motivational state or 
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mood (Montoya & Sitges, 2006; Triscoli, Ackerley, & Sailer, 2014). All this happens within 

the split of a second.  

The slow stroking that activates C-afferent skin receptors also stimulates release of 

the neuropeptide oxytocin. Oxytocin is known to play a central role in social affiliation and 

attachment in mammals (Feldman, 2012; Tops, Van Peer, Korf, Wijers, & Tucker, 

2007). First-time fathers who touched their children in a supportive way had higher levels of 

oxytocin in their blood; the same was found among first-time mothers who touched her 

children affectionately (Gordon, Zagoory-Sharon, Leckman, & Feldman, 2010). Some 

An intervention study assigned couples to a 4-week warm touch enhancement 

intervention—with daily practice of touch and massage on their partner’s neck, shoulders, 

and hands—or to a control condition. Participants in the touch group had increased levels 

of oxytocin in their saliva, as well as lowered blood pressure, and cortisol levels compared to 

the control group (Holt-Lunstad, Birmingham, & Light, 2008).  

Some researchers, however, question the validity and results of blood-based 

oxytocin measures (Christensen, Shiyanov, Estepp, & Schlager, 2014; McCullough, 

Churchland, & Mendez, 2013).  

From a biological perspective, touch can be viewed as a necessary form of 

stimulation (Thayer, 1986) that does not lose its importance throughout life. However, in 

contrast to the well-established importance of nurturing touch for infant well-being, the 

significance of touch among adults remains largely unexplored. The discovery of the c-

afferent receptors is a breakthrough that suggests that slow-moving touch has been essential 

for human survival (Olausson, Wessberg, Morrison, McGlone, & Vallbo, 2010). The social 

touch hypothesis posits that social, affective touch belongs to a distinct category of tactile 

experience, which has evolved in mammals to encourage physical contact in nurturing and 

social interactions. It is no coincidence that the speed of stroking that optimally activates C-

tactile afferents is also the speed that people experience as most pleasant. In other words, 

nurturing touch is important not just for infant survival but for all bonding of human beings 

(Morrison, Björnsdotter, & Olausson, 2011).  

In a recent review, Jakubiak and Feeney (2017) laid out a theoretical mechanistic 

model to explain why and how affectionate touch in adult close relationships may promote 

and long-term beneficial outcomes in three domains of well-being. These included 

relational well-being, which reflects relationship satisfaction and commitment, psychological 

well-being, which includes positive mood, and a lack of psychological distress, and physical 
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well-being, such as the absence of illness, and other indicators of physical functioning (B. C. 

Feeney & Collins, 2015). The Jakubiak-Feeney model is focused primarily on the benefits of 

receiving affectionate touch from a close other (e.g., romantic partner, best friend), but also 

describes beneficial effects of touch from strangers as well as touching soft material.  

Jakubiak and Feeney focus on two immediate outcomes of affectionate touch 

receipt—relational-cognitive changes and neurobiological changes— as important 

mechanisms underlying the effects of affectionate touch on well-being. They highlight 

several mechanisms, such as stress-buffering effects, relational-cognitive increases in sense of 

inclusion and security, and direct neurobiological effects. 

One broad mechanism that improves well-being is based on the stress-buffering 

hypothesis, which states that affectionate touch may promote health by both mitigating 

stress’ negative impact on health and by promoting well-being independent of stress.  

In one illustrative example of this mechanism, researchers recruited 16 married 

couples, and placed the women placed in an fMRI machine. They were told that they 

would receive electric shocks on their ankle; brain imaging showed that the women had 

threat-related responses in the right anterior insula, superior frontal gyrus, and 

hypothalamus. Then the men were allowed to hold the hand of their partner. All the threat-

related activity decreased. The handholding was especially effective when the couple was 

more satisfied with their marriage. Holding the hand of a stranger also attenuated the 

neural threat response, but the effect was more limited (Coan et al., 2006).  

In another study involving among couples, researchers used EEG to measure the 

synchronicity of brainwave activity while the couples were sitting together without touching, 

sitting together holding hands, and sitting in separate rooms (Goldstein, Weissman-Fogel, 

Dumas, & Shamay-Tsoory, 2018). Then the researchers repeated the measurements during 

these scenarios, but now subjected the woman to mild heat pain on her arm. The 

researchers found that sitting together while the woman was in pain led to brain wave 

synchronicity in the alpha mu band, a wavelength associated with focused attention. When 

the couple held hands, the brain synchrony was maximized. However, if the woman was in 

pain and her partner could not touch or be with her, the coupling of their brain waves 

diminished. The coupling of heart rate and respiration was similarly diminished when the 

man could not support his partner via touch (Goldstein, Weissman-Fogel, & Shamay-

Tsoory, 2017).  
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Receiving affectionate touch from a partner has also been shown to speed recovery 

after a stressor has occurred (Robinson, Hoplock, & Cameron, 2015)  

As a powerful indicator of physical and emotional closeness to another person, 

affectionate touch may generally convey a message of closeness and social inclusion (Ben-

Ari & Lavee, 2007). Receiving affectionate touch also increases the salience of social 

inclusion more broadly, as memories of inclusion will become more accessible (e.g., Singer 

& Salovey, 1988). It may also increase feelings of security in adults.  

Recently, guided visualizations of receiving touch from close others have been 

effective in increasing security as measured by an increase the accessibility of security-

related words (e.g., calm, supported) compared to individuals who merely visualized the 

details of a room. Furthermore, individuals who received affectionate touch from a 

romantic partner experienced greater felt security after the task than participants whose 

partners refrained from providing touch (Jakubiak & Feeney, 2016b). These relational-

cognitive effects may indirectly aid in buffering stress.  

The physical encoding or processing of touch experiences may affect a person 

despite that person’s interpretation of the touch. (Jakubiak & Feeney, 2017). A direct 

neurobiological path is included to explain why receiving physical contact affects well-being 

when it is not provided by a close other. People may experience health benefits from being 

touched by strangers. In particular, the positive and calming effects of massages have been 

well-documented; a meta-analysis that included 144 studies found that receiving massages 

can reduce anxiety, state blood pressure, state heart rate, trait depression, and pain (Moyer, 

Rounds, & Hannum, 2004). These findings may at least partially be explained by direct 

biological effects of massage, such as the increase both serotonin and dopamine levels (Field, 

Diego, Hernandez-Reif, Schanberg, & Kuhn, 2004; Field, Hernandez-Reif, Diego, 

Schanberg, & Kuhn, 2005).  

In a similar vein, therapeutic touch from nurses has been found to reduce anxiety, 

physiological stress, and pain among patients compared to those not receiving touch 

(Aghabati, Mohammadi, & Pour Esmaiel, 2010; Busch et al., 2012; Papathanassoglou & 

Mpouzika, 2012; Vannorsdall, Dahlquist, Shroff Pendley, & Power, 2004). A direct 

physiological effect of touch may provide an alternative explanation for why holding soft, 

inanimate objects may negate the impact of social exclusion (Tai et al., 2011), and reduce 

the experience of uncertainty (Van Horen & Mussweiler, 2014). It may also explain why 

blind-folded participants who received soft slow brush-strokes on the arm touch 
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experienced reduced distress, while fast strokes that did not simulate affectionate touch had 

no effect (von Mohr et al., 2017). It remains difficult, however, to tease apart purely 

biological effects from those influenced by mental processes.  

Neurobiological theories do well by emphasizing the significance of the context in 

which touch is experienced; touch can be unpleasant if the recipient of touch does not like 

the intent or the person doing the touching (Gazzola et al., 2012). Individual differences in 

how touch is perceived, such as attachment orientation, may determine the outcome of a 

touch experience (Walker & McGlone, 2013). (e.g., Jakubiak & Feeney, 2017; Krahé, 

Drabek, Paloyelis, & Fotopoulou, 2016; Krahé et al., 2018). 

Summary 

 

A number of biological systems have been implicated in the processing of 

affectionate touch, including higher-order brain areas that are linked to social cognition, 

emotion-regulation, and motivation. Thus, the processing of the experience of touch 

happens largely outside of conscious awareness, well before the subjective experience of 

touch is formed, and determines much of the emotional and behavioral outcome. In the 

context of close relationships, a number of mechanisms may explain the beneficial effects of 

affectionate touch on adult well-being, including direct biological effects. Finally, context of 

touch experience and the individual differences in appreciation of affectionate touch are 

worth considering when explaining touch effects.  
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Conclusions and Outstanding Questions 

 

The three perspectives addressing affectionate touch—attachment theory, 

embodiment theories, and social-cognitive and neurobiological theories—complement each 

other by highlighting different aspects of affectionate touch that in combination can explain 

its wide range of effects, as well as predict its impact in specific contexts, and for individuals 

who differ on critical dimensions.  

First, attachment theory highlighted the instinctive, basic human need for 

affectionate touch for survival purposes. Theories of embodied cognition then emphasized 

how affectionate touch may influence higher-order cognition, which is embodied in 

modality-specific systems. Lastly, social-cognitive and affective neuroscience illuminates the 

cognitive, physiological and neurobiological “backbone” that underlies the effects of 

affectionate touch.  

Against the backdrop of these perspectives, we ask a number of new questions 

about the psychological effects of affectionate touch. Does affectionate touch influence 

higher-order cognition—not only a feeling of pain, but a cognitive fear of one’s mortality? 

Can embodied simulations of affectionate touch affect brain processes that reflect cognitive 

control and engagement? Can soft tactile experiences allow people with an insecure 

attachment or low self-esteem to simulate affectionate touch, and does the simulation help 

them deal with threat? These are the key research questions that I seek to answer in this 

dissertation. 

Overview of Things to Come 

 

The remainder of this dissertation is organized into five chapters. Each chapter 

was written as a paper that can be read separately. The chapters thus contain some overlap. 

Chapters 3-5 are empirical chapters that investigated effects of affectionate touch directly 

using various manipulations that were based on earlier work. Individual differences play a 

key role in all chapters. The data from the empirical chapters either have been or will be 

made publicly available through DANS (Data and Network Services) at 

https://dans.knaw.nl/ after publication in a scientific journal.  
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Chapter 2 provides a brief narrative review on the potential of human touch to 

influence emotional and social functioning. For human beings, as for many other mammals, 

touch plays a crucial role in the attachment process of infants, whose first sense of safety and 

security is found in the close proximity of the parents. This allows them to explore their 

surroundings and seek out new experiences and opportunities. Touch is further used by 

people to communicate feelings and emotions. The soothing effects of touch remain in 

adulthood, and further shape people’s social and emotional lives by influencing their 

willingness to connect, share and cooperate.  

Chapter 3 examines the effects of actual and simulated interpersonal touch in a 

novel domain of higher-order cognition, namely coping with existential concerns. People 

with low (rather than high) self-esteem often find it hard to suppress thoughts about death 

and struggle with death anxiety (Harmon-Jones et al., 1997b). One possible way to bypass 

the need for symbolic meaning (e.g., belief in an afterlife) may be to provide people with low 

self-esteem with a soothing experience of actual or simulated interpersonal touch, which 

rely more on physiological processes such as the bodily release of endorphins and hormones 

like oxytocin. 

Chapter 4 examines whether simulated interpersonal touch, operationalized as 

holding a teddy bear, could improve error monitoring, an ability indicative of executive 

control. This would explain some of the motivational effects of touch that have been found 

in previous work. In the control condition, participants held a brown cardboard box. We 

predicted that holding a teddy bear would increase task engagement among people high on 

trait intrinsic motivation, who are sensitive to, and motivated by, interesting or novel 

aspects of a task. The level of task engagement can be measured using 

electroencephalography (EEG), a brain-imaging technique that measures brain activity as 

electrical impulses on the scalp, including the error-related negativity (ERN). The ERN is 

larger when people are more engaged during a task. We expected that holding the teddy 

bear would increase the size of the ERN, and especially among participants high in trait 

intrinsic motivation.  

Chapter 5 investigates the effects of simulated interpersonal touch among 

insecurely attached people, who find it more difficult to maintain close relationships. As a 

result, they may not be able to benefit from frequent affectionate (Debrot et al., 2013; 

Jakubiak & Feeney, 2016b). One way in which insecurely attached people may attain the 

benefits of affective touch is by touching soft material that allows them to simulate sensory 
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aspects of affective touch (Cohen & Clark, 1984; Triebenbacher, 1997). Simulations of 

affective touch may be especially welcomed by and helpful to people with a fearful-avoidant 

attachment, who generally report the greatest fear of intimacy as well as the greatest 

unfulfilled desire for affectionate touch (Brennan, Wu, & Loev, 1998; Collins & Feeney, 

2004). 

Finally, Chapter 6 is an integrative chapter that reviews the main empirical 

findings from Chapters 3-5. It also discusses the theoretical implications of these findings, 

and reflects on applied, practical, and societal insights that this dissertation provides on the 

psychology of affectionate touch. 
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Chapter 2. 

That Human Touch That Means So 
Much: Exploring the Tactile 
Dimensions of Social Life 
 

This chapter is based on Tjew-A-Sin, M., & Koole, S. L. (2013). That human touch that 
means so much: Exploring the tactile dimension of social life. In-Mind Magazine, 17.
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Abstract 

 

Interpersonal touch is a fundamental but undervalued aspect of human nature. In this 

paper, we discuss the role of touch in regulating our emotions and strengthening our bonds 

with others. Given its significant beneficial effects, touch may be valuable as a therapeutic 

or health-promoting tool. Moreover, haptic technology may allow society to benefit more 

optimally from the power of touch.  

 

Keywords: interpersonal touch, emotion regulation, social bonding, mediated touch 
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No one wants to live alone 

Who wants to smile, laugh, or cry alone 

Have we lost the touch that means so much 

Have we lost the human touch 

From Human Touch, performed by Nina Simone (written by Charles Reuben) 

 

Whether we get a friendly slap on the back, a sensual caress, or a loving kiss—

interpersonal touch has a powerful impact on our emotions. In fact, our skin contains 

receptors that directly elicit emotional responses, through stimulation of erogenous zones or 

nerve endings that respond to pain (Auvray, Myin, & Spence, 2008; Hertenstein & 

Campos, 2001). Furthermore, research by Matthew Hertenstein, director of the Touch and 

Emotion Lab at DePauw University, has shown that touch may communicate distinct 

emotions (Hertenstein, Keltner, App, Bulleit, & Jaskolka, 2006). Hertenstein and his 

associates asked pairs of participants to sit at a table with a curtain between them, so that 

they were unable to see one another. One of the participants, the encoder, was asked to 

communicate distinct emotions (e.g. anger, disgust, fear, sympathy) by touching the other 

person’s arm. The person being touched, the decoder, was asked to identify the 

communicated emotion from a number of response options. Although they could neither 

see nor talk to each other, the participants were able to encode and decode distinct 

emotions such as anger, fear and disgust at above-chance levels. 

The Emotional Power of Touch 

 

The emotional impact of interpersonal touch is ingrained in our biology. Indeed, 

there is some direct evidence that, in mammalian species, touch triggers the release of 

oxytocin, a hormone that decreases stress-related responses. Researchers first tested this 

idea by stroking rats’ abdomens for 30-45 seconds. They found that this type of soft touch 

raised rats’ oxytocin levels (Agren, Lundeberg, Uvnäs-Moberg, & Sato, 1995). Interpersonal 

touch can also induce oxytocin release among humans. For instance, in one experiment, 

couples who engaged in a warm touch exercise, during which they touched each other's 

neck, shoulders, and hands, had more oxytocin in their saliva than couples who did not 

engage in this exercise (Holt-Lunstad et al., 2008). Likewise, women who report frequent 
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partner hugs display higher levels of oxytocin in their blood than women who report few 

partner hugs (Light, Grewen, & Amico, 2005). The oxytocin-enhancing effects of touch 

may reduce the discomfort that people experience from everyday stressors, such as family 

turmoil or conflict at work (Di Simplicio, Massey-Chase, Cowen, & Harmer, 2009). 

In the early 1950s, American psychologist Harry Harlow provided a dramatic 

demonstration of the importance of touch in coping. Harlow set out to study the effect that 

separation from their mothers has on children by conducting a range of controversial 

experiments with baby Rhesus monkeys. Harlow raised the baby monkeys in isolation in a 

cage that contained two surrogate “mothers”— one made of metal wire and the other 

wrapped in terrycloth. Although the wire mother contained a bottle from which the 

monkeys could nurse, the monkeys would cling to the terrycloth mother when they were 

frightened, even when this led them to dehydrate and starve. Harlow's monkeys were 

apparently hungry for something other than food: They were literally starving for a warm, 

comforting touch. With these studies, Harlow was the first to show that intimate body 

contact, and not feeding, was the most important factor in mother-child bonding. He called 

this need for physical touch: “contact comfort”. 

Harlow conducted his ground breaking (and arguably cruel) experiments after 

reading a World Health Organization report on the detrimental effect of 

institutionalization. This report was written by the British psychiatrist John Bowlby, a 

pioneering researcher who developed attachment theory (Bowlby, 1973b). Attachment 

theory suggests that touch from sensitive caregivers allows infants to feel safe and secure, 

and thus forms the basis of securely attached relationships later in life. Developmental 

research has supported these notions. For instance, mothers' nurturing touch was found to 

foster more secure attachment in low birth weight infants nine months later (Weiss, Wilson, 

Hertenstein, & Campos, 2000). Furthermore, infants who were tenderly held by their 

mothers and for longer periods of time were more securely attached than infants who were 

held reluctantly or awkwardly (Ainsworth et al., 1978). Thus, early nurturing touch from 

caregivers plays a key role in shaping children's emotional security. 

The soothing effects of touch likely remain important in adulthood. There is 

growing evidence that touch from a romantic partner buffers us against stress. For instance, 

happily married women who are holding their husband's hand have smaller threat-related 

neural responses than when they are holding the hand of a stranger or do not engage in 

hand holding (Coan et al., 2006). People may also obtain the comforting effects of touch 
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from non-romantic relationships, and even with non-human animals such as pets 

(McConnell, Brown, Buchanan, Stayton, & Martin, 2011). Even inanimate objects appear 

to have an effect. Some fascinating experiments have shown that people recover more 

quickly from social rejection when they are holding a teddy bear on their lap (Tai et al., 

2011). 

Soft touch does not always have comforting effects. Jonathan Levav of Columbia 

University and Jennifer Argo of the University of Alberta (2010) found that a female’s light, 

comforting pat on the shoulder increased feelings of security. However, this calming effect 

did not occur when individuals were touched by a male and was weaker when the touch 

consisted of a handshake. This finding suggests that gentle touch by non-threatening 

individuals is most likely to have beneficial effects. Touch is also less likely to have beneficial 

effects when it violates cultural, social, or personal norms. For instance, uninvited touch 

from a stranger is often perceived as intrusive or threatening (Thayer, 1986). Likewise, 

touching the waist area is only appropriate in the context of a strong bond or close 

relationship (Lee & Guerrero, 2001). Finally, some people generally dislike being touched 

(Wilhelm, Kochar, Roth, & Gross, 2001). 

The Social Power of Touch 

 

Beyond regulating our emotions, interpersonal touch may also regulate our social 

relationships. Cultural anthropologist Alan Page Fiske (1991, 2004) has elaborated on the 

social significance of touch. According to Fiske, touch is a key element of a communal 

sharing relationship, a relationship that occurs in all cultures between mothers and their 

children, and among members of a group with a shared identity. When people engage in 

communal sharing, they implicitly assume that their bodies share a common substance, 

which could be real, imagined, or implied. Interpersonal touch (but also other activities like 

joint eating or dancing) indicates the presence of a communal sharing relationship by 

referring to the sharing of a common substance. 

If Fiske is correct, touch may render people more willing to share resources. April 

Crusco of the University of Mississippi and Christopher Wetzel of Rhodes College (1984) 

conducted a famous test of this idea, in which they examined the effects of touch on tipping 

behavior. They conducted the research among diners of two restaurants in a small college 
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town in the American south, where one of three waitresses served the diners. After a 

waitress collected a diner's money, she went to get change (in the early 1980s, most people 

presumably paid in cash). At this point, the researchers instructed the waitresses to touch 

the diners briefly on the shoulder or the palm of the hand, or to not touch the diners at all. 

The results showed that diners who were touched by the waitress left between 18% and 

36% more tips than diners who were not touched, a pronounced difference that was 

statistically reliable. These beneficial effects of a brief touch have since been observed for 

many other behaviors, such as signing a petition (Willis & Hamm, 1980), returning lost 

money (Kleinke, 1977), helping to pick up dropped items (N. Guéguen & Fischer-lokou, 

2003), volunteering for charity (Goldman, Kiyohara, & Pfannensteil, 1985), and looking 

after a dog (N. Guéguen & Fischer-Lokou, 2002). 

Some particularly provocative studies have examined the effects of touch on 

courtship behavior. One study (N. Guéguen, 2007, Experiment 1) took place in a French 

nightclub. During slow romantic songs, an attractive 20-year-old male went up to a young 

woman and said, "Hello. My name is Antoine. Do you want to dance?". When he made his 

request, the man either touched the woman lightly on her forearm or refrained from 

touching her. While 43% of the women who were not touched accepted the invitation, 65% 

of the women who were touched agreed to dance. In a parallel study, an attractive male 

tried to obtain phone numbers from young women on the street. Of the women who were 

not touched, 10% provided their phone number, compared to 19% of the women who 

were touched (N. Guéguen, 2007, Experiment 2). These findings suggest that touch can be 

a powerful catalyst of romantic liaisons. 

Equally notable are findings that touch can motivate people to work harder on 

shared tasks (e.g., Nicolas Guéguen, 2004; Steward & Lupfer, 1987). One recent study on 

this topic examined touches exchanged between members of basketball teams (Kraus, 

Huang, & Keltner, 2010). The researchers observed touch behaviors of 294 players from all 

30 National Basketball Association (NBA) teams during one game that was played within 

the first two months of the 2008-2009 season. The focus was on touches among two or 

more players who were celebrating a positive play that helped their team, including 

behaviors such as high fives, head slaps, or team huddles. The researchers then related the 

frequency of these touches to basketball performance during the subsequent NBA season. 

The results showed that early season touch predicted season performance. This relation 

held even when the researchers statistically controlled for player salary, preseason 
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expectations, and early season performance. Indeed, the only measure that could account 

for the relation between touch and performance was the amount of cooperation that was 

observed during the game. These findings suggest that touch among basketball players is a 

strong indicator of trusting and cooperative attitudes, which may facilitate team 

performance. 

The prosocial tendencies induced by touch may sometimes have harmful effects. In 

cultures that encourage recklessness and irresponsibility, touch may amplify the destructive 

behavior. One study showed that customers in US public taverns who were briefly touched 

by a waitress ordered more drinks and consumed more alcohol than customers who were 

not touched (Kaufman & Mahoney, 1999). Another recent study showed that men playing 

an investment game made riskier decisions after a woman pat them lightly on the shoulder 

(J. Levav & J. Argo, 2010). Interpersonal touch may thus lead people to pursue riskier 

strategies, particularly when these strategies are socially sanctioned. 

Although touch may smooth social interactions and help people bond with others, 

people may feel unnerved when others get too familiar with them in a purely professional 

setting (Leander, Chartrand, & Bargh, 2012). Thus, the social benefits of touch are likely to 

materialize only in appropriate situations. 

Conclusions and Outlook 

 

Although psychologists have learned a great deal about the significance of touch, 

the scientific inquiry of touch is still in its infancy. One important complexity that has yet to 

be addressed is that touch is inherently a multisensory experience. During interpersonal 

touch, we typically experience tactile stimulation, but also changes in warmth, along with 

changes in what we see, hear, and smell. Nevertheless, inputs from other senses can have 

independent effects. For instance, merely being in a warm room or holding a warm drink 

can make people feel closer to others compared to when they are in a cold room or holding 

a cold drink (IJzerman & Saddlemeyer, 2012; Williams et al., 2009). More research is 

needed to establish whether and how warmth and other sensory experiences like smell, 

sounds, and vision contribute to the effects of touch (see Paladino, Mazzurega, Pavani, & 

Schubert, 2010, for a pioneering study on this topic). 
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Other important questions relate to the role of culture. Culture regulates how 

easily we can access interpersonal touch, by determining who is allowed to be touched by 

whom, which parts of the body can be touched, what touch means, how touch is ritualized 

in greetings (e.g., whether we kiss or shake hands with our friends), and so on. However, it is 

unclear to what degree we can attribute the influence of touch to psychological factors. As 

we have seen, some of the effects of touch are physiological, such as the release of oxytocin, 

and they are part of our biological hardware. These physiological processes may be resistant 

to cultural constraints. For instance, one study showed that individuals who consider touch 

inappropriate may still show physiological benefits from touch (Wilhelm et al., 2001). 

However, evidence of this kind remains limited. More research is therefore needed before 

we can draw firm conclusions about the role of culture in determining the physiological 

effects of touch. 

Despite these limitations, insights from touch research could have many real-world 

applications. For instance, touch-based therapies may be useful in treating deficiencies in 

perspective taking (i.e. perceiving someone else’s thoughts and feelings), one of the core 

symptoms of autistic spectrum disorder (Baron-Cohen & Belmonte, 2005). Given that 

oxytocin (which is released upon touch) improves perspective-taking abilities among high-

functioning autistics (Guastella et al., 2010; Hollander et al., 2007), touch-based 

interventions might be helpful to autistic individuals (see Escalona, Field, Singer-Strunck, 

Cullen, & Hartshorn, 2001). More broadly speaking, interpersonal touch may support 

health-promoting behaviors by enhancing compliance. Indeed, one study showed that when 

service staff at a home for the elderly touched the patients while verbally encouraging them 

to eat, these patients consumed more calories and protein up to five days after the touch 

(Eaton, Mitchell-Bonair, & Friedmann, 1986; for related findings, see N. Guéguen & Vion, 

2009). 

Incorporating interpersonal touch in educational and health systems may 

sometimes be difficult. Educators and health professionals may fear malpractice and abuse 

charges (Field, 2001). Moreover, some individuals may prefer not to be touched, even when 

they might derive benefits from it (Wilhelm et al., 2001). Consequently, it seems useful to 

look for technological substitutes for interpersonal touch. The emerging fields of mediated 

social touch (Haans & IJsselsteijn, 2006) and affective haptics (Tsetserukou, Neviarouskaya, 

Prendinger, Kawakami, & Tachi, 2009) study and design haptic devices and systems that 

can elicit, enhance, or influence people's emotions. These efforts have produced devices that 
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can mimic aspects of interpersonal touch, such as the "Huggy Pajama", a haptic jacket that 

gives wearers the tactile sensations of a hug whenever a sender hugs a doll-shaped device 

(Teh et al., 2009). Preliminary evidence suggests that at least some of the behavioral effects 

of mediated touch parallel the effects of interpersonal touch (Haans & IJsselsteijn, 2009). 

French novelist Michel Houellebecq (1998) envisioned a future in which all contact 

between people is mediated by technology. As such, one might wonder if haptic technology 

can ever replace interpersonal touch. Is being hugged by a haptic jacket as valuable as being 

hugged by a human being? Will the ultimate high-tech society be completely devoid of 

human touch? Though provocative, these questions may be largely beside the point. In the 

foreseeable future, the main use of haptic technology lies not in replacing human touch. 

Rather, haptic technology provides touch experiences for individuals who will otherwise 

remain touch-deprived. For instance, individuals with social anxiety, who find it awkward 

to be touched by people, may find it acceptable to wear a haptic jacket. Likewise, haptic 

technology may allow parents to hug their children while at work or traveling. New 

technological developments may thus enable greater numbers of individuals to reap the 

social and emotional benefits of interpersonal touch. 
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Chapter 3. 

Embodied Terror Management: 
(Simulated) Interpersonal Touch 
Alleviates Existential Concerns 
Among Individuals with Low Self-
Esteem 
 

This chapter is based on: Koole, S. L., Tjew-A-Sin, M., & Schneider, I. K. (2014). 
Embodied terror management: (Simulated) Interpersonal touch alleviates existential 
concerns among individuals with low self-esteem. Psychological Science, 25(1), 30-37. 
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Abstract 

 

Individuals with low (rather than high) self-esteem often struggle with existential concerns. 

The present research examined whether these existential concerns may be alleviated by 

seemingly trivial experiences of (simulated) interpersonal touch. A brief touch on the 

shoulder by a female experimenter led individuals with low self-esteem to experience less 

death anxiety (Study 1) and more social connectedness after a death reminder (Study 2). 

Reminding individuals with low self-esteem of death increased their desire for touch, as 

indicated by higher value estimates of a teddy bear, a toy animal that simulates 

interpersonal touch (Study 3). Finally, holding a teddy bear (versus a cardboard box) led 

individuals with low self-esteem to respond to a death reminder with less defensive 

ethnocentrism (Study 4). Individuals with high self-esteem were unaffected by touch (Studies 

1-4). These findings highlight the existential significance of embodied touch experiences, 

particularly for individuals with low self-esteem. 

 

Keywords: touch, self-esteem, terror management, mortality salience, fear of death, social 

connectedness, ethnocentrism, death and dying
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 As human beings, we all live out our lives knowing that we are going to die, and 

that our death could happen at any time and for any number of reasons. Many of us handle 

this existential predicament fairly smoothly, by convincing ourselves that our individual 

lives, though finite, are endowed with meaning that lasts beyond the grave (Pyszczynski, 

Greenberg, Solomon, & Koole, 2010). However, not everyone is equally successful at this 

task. Particularly individuals with low (rather than high) self-esteem often find themselves 

struggling with existential concerns. For instance, individuals with low self-esteem find it 

hard to suppress death thoughts (Harmon-Jones et al., 1997a), and respond to death 

reminders with increased anxiety (Routledge et al., 2010b). Their greater existential 

concerns may put low self-esteem individuals at risk for psychological disturbances, such as 

depression or social anxiety. It is therefore important to learn how low self-esteem 

individuals might cope more constructively with the problem of death.  

 The psychological confrontation with death has traditionally been the province of 

poets, prophets, and philosophers. In recent years, however, psychologists have developed 

rigorous experimental approaches for studying people’s existential struggles (Koole, 

Greenberg, & Pyszczynski, 2006). Most experimental-existential psychological research to 

date has been guided by Terror Management Theory (TMT; Greenberg, Solomon, & 

Pyszczynski, 1997). Inspired by cultural anthropologist Ernest Becker (1973), TMT 

proposes that people’s awareness of the inevitability of death creates a potential for 

overwhelming anxiety, which people can manage by adopting cultural worldviews that 

assure people of their literal or symbolic immortality. Upholding cultural worldviews affirms 

self-esteem, which shields people psychologically against the notion that their lives are 

fleeting and insignificant. TMT has been supported by many experiments showing that 

death reminders lead to cultural worldview defense (e.g., ethnocentrism) and enhanced self-

esteem strivings (e.g., seeking fame; (for a review, see Pyszczynski et al., 2010).  

 From TMT’s perspective, individuals with low self-esteem lack a vital buffer 

against existential anxiety, because low self-esteem individuals have a lack of meaning in life 

(Harmon-Jones et al., 1997b; Routledge et al., 2010a). Low self-esteem individuals may 

therefore look for sources of existential security that do not rely on symbolic meaning. One 

such source may be interpersonal touch. The connection between touch and security 

develops during infancy, when caregivers’ gentle touch assures children that they are safe 

from harm (Bowlby, 1973a; Hertenstein, Verkamp, Kerestes, & Holmes, 2006). The 

soothing effects of touch remain in adulthood (Grewen, Anderson, Girdler, & Light, 2003). 
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Among adults, even a brief pat on the shoulder by a stranger (Levav & Argo, 2010) or 

holding a teddy bear (Tai, Zheng, & Narayanan, 2011) can be psychologically comforting. 

Experiments indicate that people prefer more physical closeness when reminded of death 

(Wisman & Koole, 2003). Such observations suggest, albeit indirectly, that people may 

manage existential anxiety through interpersonal touch.  

 The comfort of touch derives, at least in part, from physiological processes such as 

the bodily release of endorphins and hormones like oxytocin (R. I. M. Dunbar, 2010). 

These physiological systems operate similarly across all mammalian species. Because most 

mammals lack the capacity for symbolic thought, the comforting effects of touch seem 

largely independent of symbolic meanings. Thus, the intriguing possibility arises that people 

may use tactile experiences with little or no cultural meaning to alleviate existential 

concerns that only arise because of people’s capacity for meaningful thought. By bypassing 

symbolic meaning, the comfort of interpersonal touch may be especially welcome among 

individuals with low self-esteem, who struggle to find meaning in life. 

The present research investigated whether interpersonal touch may help 

individuals with low (rather than high) self-esteem to deal with existential concerns. Studies 

1 and 2 manipulated whether participants were briefly touched on the shoulder by an 

experimenter. We predicted that participants with low self-esteem would respond to touch 

with lower death anxiety (Study 1), and less social alienation in response to death reminders 

(Study 2). Studies 3 and 4 examined if even an object that simulates interpersonal touch 

could provide existential comfort to low self-esteem individuals. We predicted that a death 

reminder would lead participants with low self-esteem to evaluate a teddy bear, a toy 

animal that simulates interpersonal touch (Study 3). Finally, we predicted that holding a 

teddy bear would reduce defense of cultural worldviews among participants with low self-

esteem (Study 4). Throughout our experiments, we expected few effects of touch among 

high self-esteem participants, whose positive self-views already provide psychological 

protection against existential concerns. 
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Study 1 

 

Method 

 

Participants and design. Sixty-one paid volunteers (26 women; average age 

23) were randomly allocated to touch or no-touch conditions. No reliable effects of gender 

emerged throughout Studies 1-4, so gender is not further discussed. 

Procedure and materials. Participants were approached on the campus site of 

the VU University Amsterdam by a female experimenter who asked participants to fill out 

some questionnaires. In the touch condition (N = 30), the experimenter accompanied the 

questionnaire with a light, open-palmed touch for about 1 s on the shoulder blade, right 

below the deltoid. In the no-touch condition (N = 31), the experimenter provided the 

questionnaire without any form of touch. This touch manipulation was based on Levav and 

Argo (2010).  

Participants proceeded by rating their death anxiety on 7 items (e.g., “I am afraid 

of death, because it is so final”) using 5-point scales (1= not at all; 5 = very much). The 

items were averaged into a single index (Cronbach’s α = .69). Next, participants answered 

the Rosenberg (1965) self-esteem scale (RSES). The RSES consisted of 10 items (e.g., “On 

the whole, I am satisfied with myself”) that were answered on 4-point scales (1= not at all; 5 

= very much). RSES items were averaged into a single index (Cronbach’s α= .84). A one-

way analysis of variance (ANOVA) indicated that RSES scores in Studies 1-2 were not 

influenced by the touch manipulation, F <1. Finally, participants answered some 

biographical questions, were debriefed and thanked. 

Results and discussion. We coded touch condition (no-touch = -1, touch = 1), 

standardized self-esteem, computed an interaction term between these variables, and 

simultaneously entered these factors into a multiple regression analysis predicting self-

reported death anxiety. Only an interaction between touch and self-esteem emerged, 

ß(1,57) = .39, t = 2.17, p = .034. To interpret this interaction, we obtained predicted means 

for the four cells crossing self-esteem (± 1 SD) with touch condition (Aiken & West, 1991). 

As shown in Figure 1, individuals with low self-esteem experienced less death anxiety after 

being touched, ß(1,57) = -.46, t = -2.60, p = .012. This is consistent with the hypothesis that 
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touch provided low self-esteem individuals with a form of existential security. Touch had no 

effect among individuals with high self-esteem, ß(1,57) = .09, t = .49, p = .626.  

 

Figure 1. Death Anxiety as a Function of Touch and Self-Esteem (Study 1) 

 

Study 2 

 

Study 2 used the mortality salience (MS) paradigm, which examines people’s 

responses to a subtle death reminder (Greenberg et al., 1997). Prior research has shown that 

MS promotes feelings of social alienation among individuals with low self-esteem 

(Routledge et al., 2010b, Study 8). We hypothesized that interpersonal touch would protect 

low self-esteem individuals against such socially alienating effects of MS. 

Method 

 

Participants and design. One hundred and twenty paid volunteers (53 

women; average age 23) participated in the study. Four participants were discarded due to 

missing values. Participants were randomly allocated to experimental conditions. All 

participants of Study 1 also participated in the high MS condition of Study 1. 

Procedure and materials. The setting, touch manipulation, and RSES 

(Cronbach’s α = .81) were similar to Study 1. However, Study 2 also manipulated MS. 

Under high MS (N = 61), participants answered 7 questions about their fear of death (see 
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Study 1). Under low MS (N = 55), participants answered parallel questions about their fear 

of dentists. Next, participants completed word puzzles for 5 minutes, because MS effects are 

strongest after a brief distraction (Greenberg et al., 1997). Next, participants listed the 

names of 7 to 10 persons they knew1 and rated how much they felt connected with them 

(1= not all; 9=very much). Ratings were averaged and combined into a social 

connectedness index.  

Results and discussion. We first established whether, in the absence of 

interpersonal touch, MS weakened social connectedness among individuals with low (rather 

than high) self-esteem. Accordingly, we regressed the effects of MS and self-esteem, and 

their interaction (computed as in Study 1) on perceived social connectedness in the no-

touch condition. This analysis yielded the expected interaction between MS and self-

esteem, ß(1,107) = .27, t = 2.35, p =.021. Simple slope analyses showed that MS weakened 

perceived social connectedness among participants with low self-esteem, ß(1,107) = -.47, t = 

-2.71, p = .008, but not among participants with high self-esteem, ß(1,107) = .08, t =.49, p = 

.627. We thus replicated the socially alienating influence of MS among low self-esteem 

individuals (Routledge et al., 2010b).  

Proceeding with our main analysis, we coded MS condition (low MS = -1; high 

MS =1), and computed touch condition, standardized self-esteem, and their interaction 

terms as in Study 1. We simultaneously entered these factors into a multiple regression 

analysis predicting perceived social connectedness. The analysis yielded an effect of touch, 

ß(1,107)= .22, t = 2.53, p = .011, and, the predicted interaction between MS, touch, and 

self-esteem, ß(1,107) = -.25, t = -2.87, p = .005.  

                                                           
1 A first group of participants (N = 61) listed and rated 10 persons Cronbach’s a = 

.93). However, because participants commented that listing 10 persons was rather difficult, 

we asked subsequent participants to list only 7 persons (N = 54; Cronbach’s α = .86). 

Participants who generated 10 persons reported less connectedness than those who 

generated 7 persons, F(1, 115) = 12.65, p < .001 (M = 6.27 vs M = 7.29). We hence 

controlled for number of listed persons as a covariate in the regression analyses of Study 2. 

Without this covariate, the interaction between MS and self-esteem was ß(1,108) = - .36, t = 

-2.49, p = .014. 
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A) Low Self-Esteem Individuals  

 

B) High Self-Esteem Individuals 

 

Figure 2. Social Connectedness as a Function of Mortality Salience (MS), Touch and Self-

Esteem (Study 2) 

 

To interpret these effects, we derived predicted means for the eight cells crossing 

self-esteem (± 1 SD) with MS and touch conditions (Aiken & West, 1991). As shown in 

Figure 2, there were no effects of MS and touch among participants with high self-esteem, ts 

<1.16, ps > .24. By contrast, among participants with low self-esteem, there was a main 

effect of touch, ß(1,107) = .36, t = 2.98, p = .004, qualified by a MS by touch interaction, 

ß(1,107) = .35, t = 2.91, p = .004. Simple slopes analyses showed that, under high MS, 
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touch increased social connectedness among individuals with low self-esteem, ß(1,107) = 

.71, t = 3.91, p < .001. Under low MS, individuals with low self-esteem were not influenced 

by touch, ß(1,107) = .01, t = .05, p =.961. Interpersonal touch thus buffered the socially 

alienating effects of MS among individuals with low self-esteem. 

Study 3 

 

 If low self-esteem individuals gain existential security through interpersonal touch, 

then salient existential concerns may increase low self-esteem individuals’ desire for touch. 

Study 3 tested this idea. Because participants might find it awkward to directly report their 

desire for touch, we devised an indirect method to assess this variable. People particularly 

value what matches their motivational orientation. Desire for touch should hence increase 

the value of touch-providing agents. We thus hypothesized that MS may lead low self-

esteem individuals to exaggerate the value of a teddy bear, a toy animal that simulates 

interpersonal touch. 

Method 

 

Participants and design. Fifty paid volunteers (30 women, 20 men; average 

age 21) were randomly allocated to high versus low MS conditions.  

Procedure and materials. Participants were received in a laboratory, and 

escorted to cubicles. Instructions were computer-administered. The investigation allegedly 

consisted of unrelated studies, administered together for efficiency reasons. Participants 

began by answering some questionnaires2, which included the RSES (Cronbach’s α = .89). 

                                                           
2 Prior research has shown that the effects of MS are not mediated by negative 

mood (Greenberg et al., 2007), but Levav and Argo (2010) did find an effect of negative 

mood. We therefore measured mood in our studies. In Study 3 the brief Profile of Mood 

Scales was completed at the start of the experiment (Cronbach’s α = .89) and after the 

touch manipulation. We found no significant effects of MS or touch on negative mood. 

Unexpectedly, pre-manipulation levels of negative mood varied by self-esteem level and 
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Next, MS was manipulated as in Study 2. Participants then moved on to a purported 

consumer test. Participants were asked to evaluate a 100 cm teddy bear in a cardboard box. 

Participants were instructed to look at the bear through a Plexiglas window for three 

minutes, and estimate the bear’s retail value in Euros. Finally, participants answered some 

biographical questions, and were debriefed, rewarded, and thanked. 

Results and discussion. We entered MS and self-esteem and their interaction 

terms (computed as in Study 1) into a multiple regression analysis predicting the average 

estimated Euro value of the teddy bear. The only significant effect was an interaction 

between MS and self-esteem, ß (1,45) = -.31, t = 2.03, p = .0482. To investigate this 

interaction, we obtained predicted means for the four cells crossing self-esteem (± 1 SD) 

with MS condition (Aiken & West, 1991) displayed in Figure 3. Simple slope analyses 

indicated that for low self-esteem individuals, MS increased estimated teddy bear value, 

ß(1,45) = .58, t = -2.65, p = .011. Participants with low self-esteem under high MS 

estimated the teddy bear’s value around €23, whereas the other groups estimated its value 

around €13. MS had no effect on estimated teddy bear value among individuals with high 

self-esteem, ß(1,45) = -.11, t <1. Study 3 thus shows that MS increased the desired for touch 

among low self-esteem individuals, as indicated by higher value estimates of a teddy bear. 

                                                           

MS, ß(1,46) = -.38, t = -3.18, p = .003. We therefore included it as a covariate in the 

analyses of Study 3. Without this covariate, the interaction between MS and self-esteem was 

ß(1,108) = -.25, t = -1.50, p = .142.  
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Figure 3. Estimated Value of Teddy Bear (in Euros) as a Function of Mortality Salience (MS) 

and Self-Esteem (Study 3). 

Study 4 

 

 Were low self-esteem participants in Study 3 right to place more value on a teddy 

bear? After all, holding a teddy bear might provide them with existential comfort. To 

investigate this possibility, Study 4 varied whether participants held a teddy bear or a 

cardboard box. A robust TMT finding is that MS promotes claims of the superiority of 

one’s own culture, especially among individuals with low self-esteem (Harmon-Jones et al., 

1997b). Study 4 examined if holding a teddy bear might reduce low self-esteem individuals’ 

need to engage in such cultural worldview defense under MS. 

Method 

 

Participants and design. Eighty paid volunteers (52 women; average age 20) 

were randomly allocated to high versus low MS and boxed versus unboxed bear conditions. 

Two non-Western participants were excluded because they were not expected to display 

Dutch ethnocentrism.  
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Procedure and materials. The setting and procedure, including the self-

esteem measure Cronbach’s α = .89) and MS manipulation were similar to Study 3. 

However, this time, we manipulated whether participants could touch the teddy bear (see 

Tai et al., 2011). To allow participants to hold the bear on their lap, we used a smaller bear 

of 34 cm. In the unboxed condition, participants were instructed to take the bear out of the 

box, place it on their lap and to touch the bear. In the boxed condition, participants were 

instructed to look at the bear through a Plexiglas window, while leaving the bear inside the 

box. After three minutes, participants answered some questions about the bear to bolster 

the cover story.  

Participants proceeded by rating how much six negative emotions (e.g., pain, 

contempt) and six positive emotions (e.g., pleasure, hope) were applicable to a typical Dutch 

person and a typical Muslim (1 = not all to 9 = very much). We focused on Dutch and 

Muslims because this comparison elicits ethnocentrism among native Dutch (De Dreu, 

Greer, Van Kleef, Shalvi, & Handgraaf, 2011). Ratings were summed separately by valence 

for the Dutch and Muslim targets (.60 < Cronbach’s αs < .81). Ethnocentrism was 

indicated when participants attributed a) more positive emotions and less negative emotions 

to Dutch persons, and/or b) less positive emotions and more negative emotions to Muslims. 

After the task, participants answered some biographical questions, and were debriefed, 

rewarded, and thanked. 

Results and discussion. We first checked whether, in the absence of touch, 

self-esteem buffered the effects of MS on ethnocentrism. Among participants with low self-

esteem, MS led to more ethnocentrism ß(1,69) = .42, t =1.64, p = .053 (one-tailed). MS had 

no effect among participants with high self-esteem, ß(1,68) = -02, t = -.07, p = .944. This 

pattern confirms prior findings that self-esteem buffers MS effects on cultural worldview 

defense (Harmon-Jones et al., 1997b).  

We hypothesized that touching a teddy bear would reduce defensive ethnocentrism 

among participants with low self-esteem. To test this, we simultaneously entered the effects 

of MS, touch, self-esteem, and their interaction terms (computed as in Study 2) into a 

multiple regression analysis predicting ethnocentrism. The only significant effect was the 
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predicted interaction between MS, touch, and self-esteem, ß(1,68) = .28, t = 2.43, p = .0183. 

To interpret this effect, we obtained predicted means for the eight cells crossing self-esteem 

(± 1 SD) with MS and touch conditions (Aiken & West, 1991). As Figure 4 shows, there 

were no effects among participants with high self-esteem. By contrast, among participants 

with low self-esteem, the predicted interaction between MS and touch was marginally 

significant, ß(1,68) = -.34, t = -1.96, p = .054. Simple slopes analyses showed that, under low 

MS, ethnocentrism among individuals with low self-esteem was not influenced by touch, 

ß(1,68)= .21, t = .77, p = .443. By contrast, under high MS, touch reduced ethnocentrism 

among individuals with low self-esteem, ß(1,68) = -.46, t = -2.16, p = .034. 

                                                           
3 Participants also rated their mood and arousal (Kuhl & Kazén,1997) before and 

after the touch manipulation. As in Study 3, we found no effects of the manipulations on 

negative mood. However, pre-manipulation arousal (assessed by Kuhl & Kazén, 1997 

scales, Cronbach's α = .72) interacted with touch, such that more aroused participants 

became more ethnocentric after touching the teddy bear, ß(1,68) = .38, t = 2.29, p = .025. 

We therefore included arousal and its interaction with touch as covariates in the analyses of 

Study 4. Without these covariates, the interaction between MS, touch, and self-esteem was 

ß(1,70) = .24, t = 2.04, p =. 045. 
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A) Individuals with Low Self-Esteem 

 

B) Individuals with High Self-Esteem 

  

Figure 4. Ethnocentrism as a Function of Mortality Salience (MS), Touch, and Self-Esteem 

(Study 4). 

General Discussion 

  

The present research demonstrates that individuals with low self-esteem benefit 

from seemingly trivial instances of (simulated) interpersonal touch while coping with 

existential concerns. A brief touch on the shoulder by a female experimenter led low self-
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esteem individuals to experience less death anxiety (Study 1) and more social connectedness 

when death concerns had been made salient (Study 2). A death reminder led low self-

esteem individuals to experience a greater desire for touch, as indicated by higher estimated 

value of a teddy bear (Study 3). Finally, low self-esteem individuals responded with less 

ethnocentrism to a death reminder after holding a teddy bear (Study 4). Together, these 

findings indicate that individuals with low self-esteem derive important existential benefits 

from (simulated) interpersonal touch. Notably, individuals with high self-esteem were not 

significantly influenced by interpersonal touch manipulations throughout the present 

research.  

 The existential benefits of touch for low self-esteem individuals may be subject to 

important boundary conditions. For instance, touch might have less beneficial effects when 

people are touched by a potentially threatening person (see Levav & Argo, 2010) or 

someone of a stigmatized social group (though see Smith, 2008). Moreover, the existential 

comfort from touch may more fleeting than the security that people derive from adopting 

death-transcending worldviews. More research is needed to address these possibilities. 

Though preliminary, the present findings could have important applied 

implications. Maladaptive coping with existential concerns among individuals with low self-

esteem may contribute to the onset of depression and anxiety disorders (Routledge et al., 

2010b). Consequently, by dampening existential concerns among individuals with low self-

esteem, interpersonal touch could play an important role in preventing mental illness. 

Although legal and ethical restrictions may bar psychotherapists from touching clients, the 

present research suggests that simulated interpersonal touch may already have significant 

existential benefits for individuals with low self-esteem. Recent technological advances have 

yielded so-called ‘haptic jackets’ that can simulate an affectionate embrace (Tjew-A-Sin & 

Koole, 2013). These and other tactile interventions may supplement traditional 

psychotherapy, which has emphasized cognitive treatments for psychological disorders.  

 In sum, the present findings demonstrate that individuals with low self-esteem, who 

are struggling to find meaning in life, may derive considerable benefits from real or 

simulated interpersonal touch. By highlighting a tactile terror management tactic, these 

findings introduce an embodied dimension to existential psychology, a domain that has 

traditionally emphasized disembodied meanings in coping with existential issues (S. L. 

Koole, Greenberg, & Pyszczynski, 2006; Pyszczynski et al., 2010). Although the thought of 

the body’s mortality fuels people’s existential concerns (Goldenberg, Pyszczynski, 
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Greenberg, & Solomon, 2000), the body itself may help people come to terms with their 

deepest fears.  



 

51 

  



 

52 

  



 

53 

Chapter 4. 

Caring About Errors: Effects of 
Simulated Interpersonal Touch and 
Trait Intrinsic Motivation On the 
Error-Related Negativity 
 

This chapter is based on: Tjew-A-Sin, M., Tops, M., Heslenfeld, D.J., & Koole, S.L. (2016). 
Effects of simulated interpersonal touch and trait intrinsic motivation on the error-related 
negativity. Neuroscience Letters, 617, 134-138. doi: 10.1016/j.neulet.2016.01.044 
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Abstract 

 

The error-related negativity (ERN or Ne) is a negative event-related brain potential that 

peaks about 20 to 100 ms after people perform an incorrect response in choice reaction 

time tasks. Prior research has shown that the ERN may be enhanced by situational and 

dispositional factors that promote intrinsic motivation. Building on and extending this work 

the authors hypothesized that simulated interpersonal touch may increase task engagement 

and thereby increase ERN amplitude. To test this notion, 20 participants performed a 

Go/No-Go task while holding a teddy bear or a same-sized cardboard box. As expected, 

the ERN was significantly larger when participants held a teddy bear rather than a 

cardboard box. This effect was most pronounced for people high (rather than low) in trait 

intrinsic motivation, who may depend more on intrinsically motivating task cues to 

maintain task engagement. These findings highlight the potential benefits of simulated 

interpersonal touch in stimulating attention to errors, especially among people who are 

intrinsically motivated. 

 

Keywords: task engagement, touch, intrinsic motivation, error-related negativity, action 

versus state orientation, persistence 
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People inevitably make errors, no matter how skilled they are at a task. However, 

there is considerable variation in how much people care about errors. When people care 

little about a task, they are prone to ignore errors, but when people are motivated to 

perform well, they are likely to heed errors and to respond to them by increasing their 

efforts (C. B. Holroyd & Coles, 2002; Rabbitt, 1966). To understand how people respond to 

errors, it is therefore critical to examine the factors that influence people’s motivation to do 

well at a task. In the present study, we consider how error processing is influenced by the 

interplay between a contextual factor that influences intrinsic task motivation, i.e., 

simulated interpersonal touch, and individual differences in intrinsic motivation.  

An important neural correlate of error monitoring is the error-related negativity 

(ERN), a negative event-related potential that is elicited when people produce an incorrect 

response in choice reaction time tasks, peaking about 20 to 100 ms after the erroneous 

response with a fronto-central scalp distribution (Falkenstein, Hohnsbein, Hoormann, & 

Blanke, 1991; William J. Gehring, Goss, Coles, Meyer, & Donchin, 1993). One often-used 

paradigm to elicit the ERN is the Go/No-Go task (Falkenstein, Hoormann, & Hohnsbein, 

1999; Kiefer, Marzinzik, Weisbrod, Scherg, & Spitzer, 1998). This task requires people to 

perform an action given certain stimuli, often pressing a button (e.g., the ‘Go’ response), 

and inhibit that action given different, less frequent, stimuli (e.g., ‘No go’). The greater 

frequency of Go stimuli creates a tendency for people to respond on every trial, which leads 

them to commit errors when the less frequent No-Go stimulus appears. Such errors 

typically elicit the ERN.  

Functional brain imaging studies have shown that the ERN reflects activity in a 

neural conflict monitoring system in the anterior cingulate cortex (Botvinick, Nystrom, 

Fissell, Carter, & Cohen, 1999; Dehaene, Posner, & Tucker, 1994). The size of the ERN 

depends on the person’s motivation or task engagement. When people are striving for 

accurate performance, ERN amplitudes increase, while ERN amplitudes decrease when 

people respond with greater speed at the expense of accuracy (W. J Gehring, Coles, Meyer, 

& Donchin, 1990; Ridderinkhof, Ullsperger, Crone, & Nieuwenhuis, 2004). Moreover, the 

ERN varies as a function motivational states and traits (Hajcak, Moser, Yeung, & Simons, 

2005; Tops & Boksem, 2010). For instance, the effects of motivational context on the ERN 

are moderated by aspects of trait persistence, such as intrinsic motivation, which reflects 

whether people are motivated by interesting or novel tasks (Tops & Boksem, 2010). 
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So far, research on error processing has mainly studied the role of motivation in a 

direct, explicit, manner, by instructing participants to be concerned about errors or by 

providing rewards based on task performance (Boksem, Tops, Kostermans, & De Cremer, 

2008; Boksem, Tops, Wester, Meijman, & Lorist, 2006). However, how much people care 

about errors may also be influenced by subtle contextual factors. One such factor may be 

brief, non-threatening experiences of actual or simulated interpersonal touch, which can 

have a motivating or encouraging effect. For instance, students who were touched twice on 

the arm during an interview after a first examination improved their performance on later 

examinations compared to students who were not touched (Steward & Lupfer, 1987), and 

elderly people who were stroked by an anthropomorphic robot performed more working 

actions and spent more time working on the task (Nakagawa et al., 2011). In view of these 

and similar findings (e.g., Nicolas Guéguen, 2004; Howard, 1988; Legg & Wilson, 2013), 

we hypothesized that simulated interpersonal touch may increase people’s task motivation, 

and hence increase error processing. 

To test this hypothesis, we conducted an experiment in which we manipulated 

simulated interpersonal touch, by asking participants to hold either a teddy bear (see S. L.  

Koole, Tjew-A-Sin, & Schneider, 2014; Tai et al., 2011) or a cardboard box during a 

Go/No-Go task. We predicted that simulated interpersonal touch (i.e., holding a teddy 

bear) would lead our participants to care more about errors, leading to larger ERN 

amplitudes (relative to holding a cardboard box). In line with prior research (e.g., Kanfer, 

Dugdale, & McDonald, 1994; Keller & Bless, 2008) we also expected that simulated 

interpersonal touch would be more effective among people high in trait intrinsic motivation, 

because they are more motivated by interesting tasks than people low in trait intrinsic 

motivation. 

Method 

 

Participants and design. Twenty-three right-handed students from VU 

University, Amsterdam, participated voluntarily in a 2-hour session for course credit or €15. 

None of the participants had a history of neurological or psychiatric disease. The study was 

conducted in accordance with the Code of Ethics of the World Medical Association. All 

participants gave written informed consent. Three participants were excluded: one 
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participant showed excessive noise in EEG recording; a second participant committed more 

than 35% errors on Go trials; and a third participant committed too few errors in the No-

Go trials (less than 10%). Thus, the final dataset consisted of 20 participants (16 women, 4 

men; average age: 20). The study had a within-subjects factorial design in which 

participants completed two sessions of a Go/No-Go task, one while holding a teddy bear 

and one while holding a same-sized cardboard box (order was counterbalanced). The main 

outcome measures were performance and ERNs during the Go/No-Go task. We also 

measured individual differences such as trait intrinsic motivation. 

Procedure and materials. We ran the experiment in a soundproof chamber 

that was equipped with a computer. Participants were told that the study investigated the 

effects of distracting objects on task performance. Participants first completed 

questionnaires including the Action Control Scales (Diefendorff, Hall, Lord, & Strean, 

2000) with the Persistence subscale (Cronbach’s α = .63) that we use to measure trait 

intrinsic motivation. The Persistence subscale has been linked consistently to intrinsic 

motivation and task engagement in work settings (Diefendorff et al., 2000; Kanfer et al., 

1994) and in laboratory tasks (Keller & Bless, 2008; Marguc, Forster, & Van Kleef, 2011). It 

measures the degree to which a person becomes caught up in interesting tasks. An 

illustrative item is “When I am trying to learn something new that I want to learn: A. “I'll 

keep at it for a long time”, B. “I often feel like I need to take a break and go do something 

else for a while”. In this example, option A reflects a high and option B reflects a low 

intrinsic motivation response. We summed participants’ number of action-oriented 

responses to provide an index of trait intrinsic motivation. 

We continuously measured EEG while participants completed a Go/No-Go task. 

Participants started with practice trials, after which they completed two sessions in 

counterbalanced order, one while holding an 80 cm teddy bear and one while holding a 

cardboard box. Finally, participants were asked for some biographical information and 

debriefed.   
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Dependent variables. 

Go/no-go task. Participants completed a version of the Go/No-Go task that was 

specifically designed to elicit frequent errors (Inzlicht & Al-Khindi, 2012). Participants were 

told that they would see a fixation cross on the screen, followed by either the letter M or the 

letter W. They were instructed to press the space bar if they saw the letter M (the Go 

stimulus), and to refrain from pressing when they saw the letter W (the No-Go stimulus). 

Participants were told to do the task quickly but accurately. The fixation cross was 

presented between 300 to 700 ms, and the stimulus letter was shown for 100 ms. 

Participants were given 500 ms to respond to the stimulus letter before moving to the next 

trial. Participants started with 20 slower practice trials with feedback to familiarize them 

with the task. For the actual task, participants completed two sessions without feedback (one 

per object to hold), each consisting of six experimental blocks of 100 trials. The first six 

participants were erroneously presented with only 5 experimental blocks per session. Of 

every 100 trials, 80 Go and 20 No-Go trials were presented randomly. We measured 

average reaction time on correct and incorrect trials, and the number of omission (not 

pressing during a Go trial) and commission (pressing during a No-Go trial) errors.  

Neurophysiological recordings. Recording sites on the face and mastoids 

were lightly abraded and cleaned with alcohol. Bipolar leads were placed to record 

horizontal electrooculogram (HEOG) from the left and right temple, and vertical 

electrooculogram (VEOG) from above and below the left eye. Continuous EEG during the 

Go/No-Go task was recorded using a stretch ECI cap embedded with 62 sintered Ag/AgCl 

electrodes. Recordings were digitized at 500 Hz using Neuroscan acquisition software 

(Compumedics Neuroscan, Hamburg, Germany) with average-ear reference and ground on 

the left cheek. EEG was corrected for vertical electrooculogram artifacts (Gratton, Coles, & 

Donchin, 1983).  

We used Brain Vision Analyzer software (Brain Products, Gliching, Germany) to 

digitally filter the EEG offline between 0.1 and 30 Hz (FFT implemented, 12dB zero phase-

shift Butterworth filter). The 200 ms period before button press was used for baseline 

correction. An epoch was defined as 200 ms before and 400 ms after the response. Epochs 

containing EEG artifacts exceeding 80 μV were excluded. Data for these epochs were 

averaged within participants independently for correct trials (correct related negativity; 

CRN) and incorrect trials (ERN), and then grand-averaged within the respective conditions. 

The ERN was defined as the most negative peak on error trials in the 100 ms following the 
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response at the central midline electrode Cz, where visual inspection showed that this 

component was maximal. For statistical analyses, we used the average amplitude of the 

ERN in a time window starting 25 ms before the peak until 25 ms after the peak. For 

correct trials, on which no negative peak was present in the 100 ms following the response, 

the average amplitude was obtained for each subject and condition from the same time 

window as on error trials. ERN calculations were based on no fewer than eighteen artifact-

free error trials.  

Statistical analyses. We created two separate variables with the average ERN 

amplitudes in the teddy bear condition and in the box condition. To test for effects of 

simulated interpersonal touch on ERN amplitudes, we performed a two-way repeated 

measures analysis of variance (ANOVA) with correctness of response and condition as 

within-subject factors. When a significant interaction was found, we analyzed correct and 

error trials separately with one-way repeated measures ANOVAs. To investigate the role of 

trait intrinsic motivation, we included it as a covariate in a one-way repeated measures 

ANOVA on amplitudes on error trials with condition as within-subject factor.  

Results. The mean score for trait intrinsic motivation was 9.35 (SD = 2.21). The 

mean percentage of omission errors and commission errors was 8.8% (SD = 5.27) and 

51.7% (SD = 12.60) respectively. The mean reaction time was 322.10 (SD = 34.90) for 

correct Go trials and 274.23 (SD = 26.79) for incorrect No-Go trials. We did not find effects 

of condition on performance. Table 1 shows the estimated marginal means per condition 

and the Pearson correlations between trait intrinsic motivation and performance.  
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Table 1 

Estimated Marginal Means (SD) Per Condition and Pearson Correlations of Trait Intrinsic Motivation 

with Performance. 

 

Condition 

 

Performance measure 

 

Estimated 

marginal means 

Pearson correlations 

 

1 

 

2 

 

3 

 

4 

Trait 

intrinsic 

motivation 

Teddy 

bear 

1 ERN -2.31 (.48)   .11 

2 Commission errors 50.2 (3.9) .38   .08 

3 Omission errors 8.7 (1.0) .28 .43†   .40† 

 4 RT Go 326 (9) -.19 -.74** -.48*  -.19 

 5 RT No-Go 278 (7) -.17 -.54* -.62* .86** -.38† 

Box 1 ERN -1.00 (.48)   .64** 

 2 Commission errors 53.3 (2.5) .45*   .43† 

 3 Omission errors 9.0 (1.5) .35 .05   .06 

 4 RT Go 318 (8) -.45* -.41† -.42†  -.57** 

 5 RT No-Go 271 (7) .65** -.15 -.29 .89** -.51* 

†p < .10; *p < .05; **p < .01; ***p < .001. The percentage of commission and omission 

errors was used for the correlations. 

ERN. We performed a two-way repeated measures ANOVA on ERN amplitudes 

with correctness of response (error or correct) and condition (teddy bear or box) as within-

subject factors. Consistent with an ERN effect, there was a main effect of correctness of 

response, F(1,19) = 83.78, p < .00001, ηp
2 = .815, such that ERN amplitudes were more 

negative on error trials (M = -1.66 , SD = 1.63) than on correct trials (M = 4.15, SD = 2.04), 

and an interaction between correctness and condition, F(1,19) = 5.38, p = .032, ηp
2 = .221.  

We further interpreted the interaction effect by analyzing correct and error 

amplitudes separately with one-way repeated measures ANOVAs. These analyses showed 

an effect of condition on error trials, F(1,19) = 4.35, p = .051, ηp
2 = .186, but not on correct 

trials (p = .812). As can be seen in Figure 1, the ERN amplitude was more negative on error 

trials in the teddy bear condition (M = -2.31, SD = 2.14) than in the box condition (M = -

1.00, SD = 2.16).  

The response-locked ERPs in the time interval of the ERN may be influenced by 

the P3 response to the stimulus, which is sensitive to motivation (Carrillo-de-la-Pena & 
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Cadaveira, 2000) and may be responsible for the positive peak that is visible around 80 ms 

after correct responses (see Figure 1). To control for potential P3 effects in the response-

locked ERPs, we performed the same analyses including the effect of condition on 

amplitude (i.e. bear minus box) from correct trials averaged over CPz and Cz as a 

covariate. These analyses yielded comparable results: condition had an effect on error trials 

F(1,18) = 5.29, p = .034, ηp
2 = .23.  

 

Figure 1a. Response-locked event-related potentials in µV over time (ms) from electrodes Fz 

as a function of correct (solid line) versus error (dashed line) response and bear (thick line) 

versus box (thin line) condition.  
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Figure 1b. Response-locked event-related potentials in µV over time (ms) from electrodes 

FCz as a function of correct (solid line) versus error (dashed line) response and bear (thick 

line) versus box (thin line) condition.  
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Figure 1c. Response-locked event-related potentials in µV over time (ms) from electrodes Cz 

as a function of correct (solid line) versus error (dashed line) response and bear (thick line) 

versus box (thin line) condition.  
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Figure 1d. Response-locked event-related potentials in µV over time (ms) from electrodes Pz 

as a function of correct (solid line) versus error (dashed line) response and bear (thick line) 

versus box (thin line) condition. 

Trait intrinsic motivation. Next, we performed a one-way repeated measures 

ANOVA on amplitudes on error trials with condition as within-subject factor and trait 

intrinsic motivation as a covariate. The analysis revealed a main effect of trait intrinsic 

motivation, F(1,18) = 5.90, p = .026, ηp
2 = .247, and a marginal interaction between 

condition and trait intrinsic motivation, F(1,17) = 3.70, p = .070, ηp
2 = .171. After 

controlling for potential P3 effects, we still found a main effect of trait intrinsic motivation, 

F(1,17) = 6.50, p = .021, ηp
2 = .276, and an interaction between condition and trait intrinsic 

motivation, F(1,17) = 4.47, p = .050, ηp
2 = .208. As can be seen in Figure 2, only 

participants high in trait intrinsic motivation displayed less negative ERN amplitudes, a 

pattern consistent with lower task engagement, in the box compared to the teddy bear 

condition.  
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Figure 2a. Response-locked event-related potentials from error trials in µV over time (ms) 

from electrode Fz as a function of holding a teddy bear (thick line) versus box (thin line) and 

high (solid line) versus low (dashed line) trait intrinsic motivation. For presentational 

purposes, we created high- and low-scoring groups on the basis of median split. 
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Figure 2b. Response-locked event-related potentials from error trials in µV over time (ms) 

from electrodes FCz as a function of holding a teddy bear (thick line) versus box (thin line) 

and high (solid line) versus low (dashed line) trait intrinsic motivation. For presentational 

purposes, we created high- and low-scoring groups on the basis of median split. 
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Figure 2c. Response-locked event-related potentials from error trials in µV over time (ms) 

from electrodes Cz as a function of holding a teddy bear (thick line) versus box (thin line) 

and high (solid line) versus low (dashed line) trait intrinsic motivation. For presentational 

purposes, we created high- and low-scoring groups on the basis of median split. 
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Figure 2d. Response-locked event-related potentials from error trials in µV over time (ms) 

from electrodes Pz as a function of holding a teddy bear (thick line) versus box (thin line) 

and high (solid line) versus low (dashed line) trait intrinsic motivation. For presentational 

purposes, we created high- and low-scoring groups on the basis of median split. 
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Discussion 

 

In the present study, we observed that simulated interpersonal touch, e.g., holding 

a teddy bear, led to larger ERN amplitudes when making errors than holding a cardboard 

box. This effect emerged even after we corrected for the P3 motivational response to the 

stimulus. We also found that trait intrinsic motivation moderated the effect of simulated 

interpersonal touch. Whereas participants low in trait intrinsic motivation had similar ERN 

amplitudes across both conditions, participants high in trait intrinsic motivation displayed 

greater ERN amplitudes in the teddy bear compared to the box condition. This pattern of 

findings is consistent with the idea that simulated interpersonal touch allowed participants 

sensitive to cues of intrinsic motivation to maintain higher levels of motivation during the 

task. 

The present results mesh will with earlier findings regarding trait intrinsic 

motivation and the ERN. Specifically, in a previous study, we found that a different 

questionnaire marker of trait intrinsic motivation, i.e. absorption, predicted larger ERN/Ne 

amplitudes only during the first 20 minutes of performance, after which absorption was 

associated with a sharp decline in ERN amplitudes (Tops & Boksem, 2010). Presumably, 

the latter pattern reflects the responsiveness of intrinsically motivated people to interesting 

and novel aspects of the task. As long as the task is interesting and engaging, people high 

(rather than low) in trait intrinsic motivation are more motivated to perform the task. 

However, when the task becomes less interesting, they become increasingly less motivated.  

It is notable that items of the absorption questionnaire (e.g., “Becoming extremely 

involved in a good book or movie is somewhat rare for me [reverse-coded]”) show 

substantive overlap with items of our present questionnaire of trait intrinsic motivation (e.g., 

“When I'm watching a really good movie, I get so involved in the film that I don't even 

think of doing anything else” [vs. “I often want to get something else to do while I'm 

watching the movie”]) Thus, the present results converge with earlier findings showing that 

trait intrinsic motivation predicts smaller ERN amplitudes under less motivating conditions.  

The present study leaves several questions to be addressed in future work. First, the 

present study only included a teddy bear and a box condition, so we cannot definitively 

conclude to what extent either condition drove the observed effects on the ERN. Future 

research is needed to replicate the present study with an additional condition in which 

participants do not hold anything. Second, touch did not affect performance in the present 
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study. This is consistent with many studies showing an ERN effect in the absence of 

performance effects (William J. Gehring et al., 1993; Inzlicht & Al-Khindi, 2012; Tops & 

Boksem, 2010). Nevertheless, other studies have shown that interpersonal touch can 

improve performance (Nakagawa et al., 2011; Steward & Lupfer, 1987). More research is 

therefore needed to specify the conditions under which (simulated) interpersonal touch 

enhances the ERN and/or performance. 

Another fruitful avenue for future research would be to investigate what specific 

qualities of the teddy bear increase task engagement. Recent studies have shown that 

careful task performance can be increased by inducing an embodied state of care: 

carefulness (Nittono, Fukushima, Yano, & Moriya, 2012; Sherman, Haidt, & Coan, 2009). 

Cute features of infants do not only elicit feelings of tenderness and nurturance in adults 

(Konrad Lorenz & Martin, 1971), but may also translate into careful motor behavior 

appropriate for caring for a small, vulnerable child (Nittono et al., 2012). Thus, cute objects 

such as teddy bears may elicit careful behavior. Other studies suggest that it is the softness 

of the teddy bear that helps buffer people against the effects of social exclusion (Tai et al., 

2011) and mortality salience (S. L.  Koole et al., 2014). Because we did not measure 

perceived qualities of the teddy bear (e.g., cuteness, softness, anthropomorphism), more 

research is needed to determine the relative contribution of each of these qualities in 

influencing the ERN.  

In conclusion, whereas previous studies have shown an encouraging effect of 

interpersonal touch in educational and health settings, the present study is one of the first to 

show that simulated interpersonal touch may have a similar effect, especially among people 

who are sensitive to triggers of intrinsic motivation. These findings suggest that touch can 

be utilized as a motivating and health-promoting tool (Tjew-A-Sin & Koole, 2013). In 

recent times, interpersonal touch has been increasingly perceived as an ethical or risk 

management issue to be avoided, and educational and healthcare professionals may fear 

that their use of touch is misinterpreted or considered inappropriate. In light of these 

developments, simulated interpersonal touch may form an important alternative way to 

allow people to benefit from the encouraging effects of touch.



 

71 

 

  



 

72 

  



 

73 

Chapter 5. 

Soothing Softness: Touching a Soft 
Fabric May Increase Security Among 
People with Insecure Attachment 
Styles 
 

This chapter is based on: Tjew-A-Sin, M. & Koole, S.L. (2020). Manuscript in preparation.
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Abstract 

 

The tactile sensations associated with touching soft material may simulate part of the 

experience of receiving affectionate interpersonal touch, and thus provide social 

connectedness and security without the risk of rejection. Such experiences may especially 

appeal to people who experience a lack of affectionate touch from others but find intimacy 

to threatening, such as people with a fearful-avoidant attachment. To test this idea, two 

experiments examined the effects of touching a soft fabric or a control fabric among 

participants with varying attachment styles. In Study 1 (N = 279), touching a soft (versus 

control) fabric led to increased feelings of connectedness with close others among 

participants high on fearful-avoidant attachment and participants low on secure 

attachment. In Study 2 (N = 173, partially from the same sample as Study 1), touching a 

soft (versus control) fabric led to an increase fabric in felt security among insecurely attached 

participants, as did visualizing an accepting relationship (versus distant relationship). 

Furthermore, touching a soft fabric insulated participants low on secure attachment from 

the negative consequences of visualizing a distant relationship on felt security. These 

findings suggest that touching soft materials can provide a form of embodied emotion 

regulation particularly to individuals with fearful and low secure attachment.  

 

Keywords: touch, softness, haptic sensations, security, adult attachment
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 Affectionate touch is any form of direct physical contact between people that 

conveys affection (e.g., love, care, appreciation; Floyd, 2006), and includes such behaviors 

as hugging, patting, stroking, and caressing. People commonly receive regular affectionate 

touch within close relationships, which leads to better relational, psychological, and physical 

well-being (Debrot et al., 2013; R. I. Dunbar, 2010; Field, 2001, 2014; Jakubiak & Feeney, 

2017; Tjew-A-Sin & Koole, 2013). Many of the benefits of frequent affectionate touch for 

well-being can be attributed to its soothing or calming effects, particularly in the event of 

threat (Jakubiak & Feeney, 2017). 

Insecurely attached people may be less willing or able to maintain close 

relationships (see Mikulincer & Shaver, 2007a; Mikulincer & Shaver, 2012) and are hence 

less likely to receive regular affectionate touch (Ainsworth et al., 1978; Bowlby, 1969). 

Although people with an insecure attachment indicate a lack of touch in their lives 

(Brennan, Wu, et al., 1998), they nonetheless have difficulty with intimacy because of 

uncomfortable or negative experiences in the past (Jakubiak & Feeney, 2016b; Mikulincer & 

Shaver, 2007b). Compared to the securely attached, people with an insecure attachment 

have less satisfying romantic relationships (Bookwala & Zdaniuk, 1998; Collins & Read, 

1990), lower levels of self-esteem (J. Feeney & Noller, 1990) , and more difficulty regulating 

emotions (Brennan, Wu, et al., 1998). They are also less likely to seek and receive emotional 

support from relationship partners when stressed (Simpson, Rholes, & Nelligan, 1992) (J. A. 

Simpson, Rholes, & Nelligan, 1992). How can insecurely attached people attain some of the 

security that affectionate touch provides? 

One way may be via alternative sources of soft tactile stimulation. This strategy 

commonly used by young children, who sooth themselves with a stuffed toy animal or a soft 

blanket (Cohen & Clark, 1984; Triebenbacher, 1997). The basic physiological apparatus 

that allows children to feel comforted by soft sensations is the same in adults (e.g., Jakubiak 

& Feeney, 2017; Löken & Olausson, 2010; Löken, Wessberg, McGlone, & Olausson, 2009). 

Seeking security from soft tactile simulation as an alternative to affectionate touch may be 

particularly attractive to insecurely attached people who experience a lack of affectionate 

touch, but are fearful of trusting another person.   
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Soothing Effects of Affectionate Touch 

 

Among infants, appropriate nurturing touch from one’s caregivers is the most 

tangible, concrete indicator of safety, security, and of being cared for (Bowlby, 1969). This is 

no different for adults. Humans have a dedicated neurophysiological system for processing 

gentle, caress-like bodily contact between individuals (Löken et al., 2009; F. McGlone et al., 

2012; Walker & McGlone, 2013). This system likely evolved to promote and facilitate 

bonding. For instance, affectionate touch between people is encouraged by a distinct 

increase in in the sensation of softness when touching another person’s skin, thus making it 

more rewarding to touch others affectionately (Gentsch, Panagiotopoulou, & Fotopoulou, 

2015). Through such physiological systems, affectionate provides calming and bonding 

effects throughout the human lifespan.  

Nonetheless, affective responses to touch can also occur without activation of a 

person’s neurophysiology (Essick et al., 2010; Krahé et al., 2018). For instance, children 

who were patted on the arm were less anxious during a dental visit than children who 

received no touch (Greenbaum, Lumley, Turner, & Melamed, 1993). Similarly, adult 

participants who were gently patted on the shoulder report a greater sense of security and 

were more willing to take financial risks compared to participants who were not touched (J. 

Levav & J. Argo, 2010). Furthermore, gentle touches by nurses reduce anxiety, stress, and 

pain in patients compared to those not touched (Aghabati et al., 2010; Busch et al., 2012; 

Papathanassoglou & Mpouzika, 2012; Vannorsdall et al., 2004).  

Thus, even seemingly trivial interpersonal touches that do not directly engage 

neurophysiological systems can provide security. Nevertheless, there may be significant 

individual differences in the effects of affectionate touch depending attachment style, which 

captures people’s early touch experiences (e.g., Ainsworth et al., 1978; Mikulincer & 

Shaver, 2007b).  

Attachment Style May Moderate the Effects of Affectionate Touch 

 

Differences in the early use of nurturing, affectionate touch by caretakers lead to 

individual differences in attachment (Ainsworth et al., 1978; Bowlby, 1973b; Collins & 

Read, 1990; Egeland & Farber, 1984). For instance, observational studies revealed that 
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mothers of avoidant babies showed more frequent signs of an aversion to close bodily 

contact. Thus, avoidant mothers were unlikely to have provided the close physical contact 

that leads to secure attachment (Ainsworth, 1979). 

Furthermore, an experimental study by Anisfeld, Casper, Nozyce, and 

Cunningham (1990) used different types of baby carriers that varied the amount of physical 

contact between mothers and their infants. They found that infants carried on their 

mother’s chest in soft carriers were more likely to be rated by independent observers as 

secure compared to infants who were transported in hard seats. The results suggest that 

early experiences with soft touch promotes attachment security among infants.  

In a related vein, Weiss et al. (2000) investigated maternal touch effects on 

attachment security among low-birth-weight infants. Infants of mothers who used nurturing 

touch as 75% or more of their total touching of the infant were more likely to have 

developed secure attachments 9 months later compared to infants whose mothers used 

either moderate or minimal amounts of nurturing touch. Similar results were found by 

Gathwala, Singh, and Balhara (2008). 

Once established, one’s attachment style reflects internalized relational models, 

which contain beliefs about whether they deserve affection and care, and whether they can 

trust and rely on others to provide such care (Bowlby, 2008). These models guide 

expectations, perception, and behavior in all new relationships and remain relatively stable 

across the lifespan (Waters, Merrick, Treboux, Crowell, & Albersheim, 2000). Various 

studies have linked adult attachment patterns to self-reports of early experiences with 

attachment figures (e.g., Collins & Read, 1990; Hazan & Shaver, 1987; Levy, Blatt, & 

Shaver, 1998; Rothbard & Shaver, 1994). Studies have also related adult attachment styles 

to self-report measures concerning the desire for and availability of affectionate touch 

(Brennan, Wu, et al., 1998; Collins & Feeney, 2004). 

Secure attachment is generally associated with optimal relational outcomes in 

terms of frequency of affectionate touch, intimacy, closeness and support. They are 

comfortable seeking intimacy and closeness with their partners and are believe that they are 

worthy of care and affection (Bartholomew, 1990; Bartholomew & Horowitz, 1991; Collins 

& Feeney, 2004). They both frequently desire and receive affectionate touch (Brennan, Wu, 

et al., 1998).  

Anxious-preoccupied people tend to be comfortable with closeness and intimacy, 

but tend to doubt their self-worth and whether they deserve affection (Bartholomew & 
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Horowitz, 1991). Nonetheless, they both frequently desire and receive affectionate touch. 

Experimental research has shown that they tend to resemble securely attached people in 

neutral situations; only in threatening situations do they desire somewhat high levels of 

intimacy in order to feel loved and supported (Campbell & Marshall, 2011; Collins & 

Feeney, 2004).  

Dismissive-avoidant adults tend to be compulsively self-reliant and dismissive of 

their need for intimacy and closeness (Bartholomew, 1990; Bartholomew & Horowitz, 

1991). They tend to have a positive view of self, but have trouble trusting others. 

Dismissive-avoidant individuals perceive touch as aversive (Brennan, Clark, & Shaver, 

1998; Brennan, Wu, et al., 1998; Chopik et al., 2014) and are thus unlikely to seek 

affectionate touch.  

Finally, fearful-avoidant people have a painful personal history of rejection, 

resulting in feelings of unworthiness, and distrust of others. Although they often crave 

closeness and intimacy, they are highly fearful of seeking care and affection from others 

(Bartholomew, 1990; Bartholomew & Horowitz, 1991), and hesitate to form close 

relationships (Collins & Feeney, 2004). Fear of intimacy and rejection appears to harm the 

fearful-avoidant more than other insecure groups.  

For instance, in their close relationships, fearful-avoidant people provide care that 

lacks close physical contact and sensitivity. In observational studies of their interactions with 

romantic partners, fearful-avoidant people score very low on trust and receptivity, gaze, 

attentiveness and pleasantness of voice and facial expression. Tellingly, they sit farthest from 

their partners and are the least comfortable talking to them (Guerrero, 1996). 

The fearful-avoidant are more troubled than other insecure people and experience 

frequent psychological distress (Feeney, 1999 (J. A. Feeney, 1999)). They are also most likely 

to become depressed and lonely compared to other insecurely attached (Murphy & Bates, 

1997; Pincus & Wilson, 2001). The avoidance of intimacy for fear of rejection even impedes 

successful psychotherapy and treatment (Reis & Grenyer, 2004). Only when rejection is 

least likely will their behavior be guided by their emotional desire for intimate contact (J. A. 

Simpson & Steven Rholes, 2017). 

People with a fearful-avoidant could greatly benefit from the security that 

affectionate touch provides. However, their high sensitivity to rejection prevents them from 

seeking physical contact and support. An alternative way for them to gain the benefits of 

interpersonal touch may be through bodily cues that simulate gentle, caring touch.  
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The Substitution Route: Simulated Interpersonal Touch 

 

People with an unfulfilled desire for affectionate touch are likely to look for 

alternative ways of obtaining emotional comfort. Consequently, such people may be 

particularly receptive to alternative sources of soft tactile stimulation, such as touching soft 

inanimate objects, which may act as a substitute for interpersonal touch. To be sure, 

interacting with a soft animate object can never provide the full riches of an actual 

interpersonal exchange. Nevertheless, interacting with a soft animate object may offer 

certain advantages over actual interpersonal exchanges. In particular, interacting with soft 

inanimate objects removes any threat of potential rejection. The latter is may be especially 

attractive for whom the risk of rejection is of paramount concern, such as people with a 

fearful-avoidant attachment style. 

The strategy of resorting to inanimate sources of comforting touch is akin to the 

classic psychoanalytic notion of “transitional objects” (Clark, 1998; Triebenbacher, 1997). 

The latter refers to objects, which often have comforting tactile properties that allow the 

child to symbolically reunite with the mother. Experimental studies support the idea that 

the presence of such objects reduces distress much like the presence of the parent (e.g., 

Passman & Weisberg, 1975). In a similar manner, pleasant touch sensations may 

consciously or unconsciously evoke part of the sensory experience of comforting, 

affectionate interpersonal touch.  

Consistent with this, the sensory experience of softness has been shown to facilitate 

the categorization of sex-ambiguous faces as female, suggesting that softness may trigger 

simulations of stereotypically feminine traits such as tenderness (Slepian, Weisbuch, Rule, & 

Ambady, 2011).  

Furthermore, holding a soft teddy bear has been shown to buffer against feelings of 

social exclusion (Tai et al., 2011), presumably by allowing a simulation of affectionate 

touch. And in a recent study, blind-folded participants who received soft slow brush-strokes 

on the arm touch were buffered against distress following social exclusion, while fast strokes 

that did not simulate affectionate touch had no effect (von Mohr et al., 2017).  

Lastly, participants low in avoidant attachment have been found to derive a sense 

of security by recalling experiences in which they received affectionate touch from a friend 

or romantic partner (Jakubiak & Feeney, 2016a; Kim, Feeney, & Jakubiak, 2018). The 
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latter findings suggest that not just actual affectionate touch, but also mental simulations of 

an interpersonal touch experience alone may increase sense of security.  

Few studies have examined the notion that people—especially with insecure 

attachment styles—may derive important emotional benefits from soft tactile experiences. 

One study found that anxious children are more likely to depend on transitional objects for 

longer than developmentally appropriate (Bachar, Canetti, Galilee-Weisstub, Kaplan-

DeNour, & Shalev, 1998) Among adolescents, the use of a transitional or comfort object has 

been related to anxious and fearful attachments (Bachar et al., 1998; Stagg & Li, 2019).  

 In another line of research, participants were led to hold either a soft or a control 

fabric for one minute, ostensibly as part of a consumer test (Van Horen & Mussweiler, 

2014). Participants who touched a soft fabric (rather than a control fabric) reported 

experiencing more certainty and higher tolerance of uncertainty. The latter experiments 

did not consider individual differences in attachment style. However, feelings of uncertainty 

are more prevalent among insecurely attached people (especially the anxious-preoccupied 

and fearful-avoidant subtypes) than among securely attached people (Mikulincer & Shaver, 

2003).  

Another set of studies examined the effects of holding a teddy bear on coping with 

existential threat (S. L.  Koole et al., 2014). One study showed that soft touch by a female 

experimenter lowered death anxiety, especially among participants with low (rather than 

high) self-esteem (S. L.  Koole et al., 2014, Study 1). Furthermore, an experimental 

reminder of death led low self-esteem participants to attribute a greater monetary value to a 

teddy bear (S. L.  Koole et al., 2014, Study 3), an effect that did not occur among 

participants with high self-esteem. Low self-esteem is correlated with insecure attachment, 

especially with its anxious-preoccupied and fearful-avoidant subtypes (Bartholomew & 

Horowitz, 1991).  

Finally, a recent study has found that touching a warm object led to increased 

desire to affiliate, especially among participants low in attachment avoidance and high in 

attachment anxiety (Fay & Maner, 2012). Given that affectionate touch is associated with 

warmth (Williams et al., 2009), these findings are consistent with the idea that simulated 

interpersonal touch has special value for insecurely attached people. Although warmth 

cannot be equated with soft tactile stimulation, the evidence supports the more general idea 

that insecurely attached people may benefit more than people with other attachment styles 
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from tactical sensations that simulate important embodied aspects of affectionate 

interpersonal touch. 

Several strands of evidence thus suggest that simulated interpersonal touch may 

provide emotional security, especially among people with anxious and fearful attachment 

styles. However, some of the available evidence is indirect given that relevant studies did not 

assess individual differences (Van Horen & Mussweiler, 2014), assessed self-esteem rather 

than attachment style (S. L.  Koole et al., 2014), or examined the effects of warmth rather 

than touch (Fay & Maner, 2012). It is therefore desirable to directly investigate the effects of 

soft tactile experiences among people with varying attachment styles. 

The Present Research and Hypotheses 

 

In the present research, we investigated the potentially security-providing effects of 

soft touch among people with secure and insecure attachment styles. To this end, we led 

participants with varying attachment styles to touch a piece of fabric that was cut either 

from a soft fleece blanket or a cotton kitchen towel. Our experimental manipulation was 

based on Van Horen and Mussweiler (2014). Unlike the latter researchers, however, we did 

not use a rough fabric as a control condition. Instead, we provided our participants with 

pieces of cloth that differed only in their relative softness, which is a more rigorous test the 

soothing effects of softness.  

Our main hypothesis was that touching the soft fabric, rather than the control 

fabric, would function as a proxy for affectionate interpersonal touch and thus provide 

security to insecurely attached participants. More specifically, we predicted that especially 

participants with a fearful-avoidant attachment style should respond favorably to soft touch, 

given that these participants have the greatest unfulfilled need for affectionate touch. We do 

not expect anxious-preoccupied individuals to respond favorably to touching the fabric, as 

we do not provide an explicit threat in our studies (Campbell & Marshall, 2011; Collins & 

Feeney, 2004).  

 Felt security, a notion derived from attachment theory, has conceptualized this 

construct as comprising feelings of care, esteem, love, and safety (Bowlby, 1969; Holmes & 

Rempel, 1989; Mikulincer & Shaver, 2007b; Murray, Holmes, & Griffin, 2000) and 

describes the perceived sense of security received from, and the availability of, close 
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attachment figures. In Study 1, we measured felt security indirectly by asking participants to 

report their sense of connection to close others from their daily lives. We hypothesized that 

touching a soft fabric would increase feelings of connectedness with close others among 

fearful-avoidant participants.  

In Study 2, which used part of the same sample as Study 1, we compared the 

effects of touching a soft fabric with a common, linguistic way of priming security. 

Specifically, we asked people to visualize and write about a supportive and accepting 

relationship (Mikulincer & Shaver, 2007b). Previous studies have shown that such linguistic 

security primes activate corresponding interpersonal perceptions, expectations, and 

behaviors (M. Baldwin, Keelan, Fehr, Enns, & Koh-Rangarajoo, 1996; M. W. Baldwin, 

1994). We therefore predicted that priming an accepting relationship and touching a soft 

fabric would have similar effects on felt security. Finally, we explored whether touching a 

soft fabric could buffer insecurely attached individuals against the psychological threat of 

priming a distant relationship. 

Study 1 

 

Method 

 

 Participants and design. The sample consisted of 279 paid volunteers (212 

women, 67 men; Mage = 20.43, SDage = 3.21) at the Vrije Universiteit Amsterdam. We 

aimed to collect roughly 40 participants per experimental condition. Participants were 

recruited in two subsamples. The first subsample was recruited March-May, 2015, and 

consisted of 106 volunteers (78 women, 28 men; Mage = 20.80, SDage = 2.62). The second 

subsample was recruited October-December, 2015, and consisted of 173 volunteers (134 

women, 39 men; Mage = 20.21, SDage = 3.52), and also participated in Study 2. One-

hundred-and-sixty-two participants were native Dutch (58.1%), 114 participants had a 

nonnative background (40.9%), and three participants did not indicate their background 

(1.1%). Participants were randomly assigned to either the soft touch (n = 137) versus control 

touch (n = 142) conditions. Individual differences in attachment were measured. The main 

dependent variable was participants’ sense of connection to close others. All measures, 

manipulations, and exclusions are reported in this paper. 
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 Procedure. Participants were greeted by the experimenter and escorted to a 

private cubicle. All instructions were computer-administered. Participants were informed 

that they were taking part in a study that pretested materials for future studies. Informed 

consent was obtained using a check box on the information page. On top of the desk, there 

was an envelope in the far end corner that contained the material for either the soft touch 

or control touch condition. The experimenters who ran the study were blind to condition 

and study hypotheses.  

Participants first filled out a set of questionnaires, which included measures of adult 

attachment style, self-esteem, and mood (only measured among subsample 1). Results 

pertaining to self-esteem were of exploratory interest and are described elsewhere. (Briefly, 

we found a trend of a moderation effect of touch similar to the pattern of effects among 

participants low on secure attachment in both Study 1 and Study 2. This trend effect of self-

esteem is not surprising considering the low levels of threat compared to previous studies 

(see S. L.  Koole et al., 2014). In Study 2, we indeed found that soft touch had a buffering 

effect among people with low self-esteem under conditions of threat, conceptually 

replicating, S. L.  Koole et al. (2014, Study 4). 

Subsequently, our manipulation of soft tactile sensations was introduced, which 

was based on a validated paradigm (Van Horen & Mussweiler, 2014). Participants were 

asked to open the envelope on the desk at which they were seated, and to take out a piece of 

fabric, which they were requested to evaluate as a supposed pretest for a future study.  
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Figure 1. The soft and control fabrics used in the present studies.  

 In the soft touch condition, participants touched a piece of fabric cut from a soft 

gray throw blanket made of polyester. In the control touch condition, participants touched 

fabric cut from a flat gray dish towel made of cotton. The control condition was based on 

Van Van Horen and Mussweiler (2014). It should be noted, however, that the control fabric 

was not experienced by participants as rough or hard in absolute terms. Indeed, 

participants rated the control cloth as “less soft” instead of “hard”. Our touch manipulation 

thus appears to be more subtle than the one used by (Van Horen & Mussweiler, 2014). 

 Both types of fabric measured 12 cm broad by 12 cm wide, and had been 

purchased a Dutch discount store-chain. Participants were asked to hold the fabric in their 

hand and to rate it on how soft, pretty, and nice it is to hold as manipulation checks. After 

rating the fabric, participants were asked to place it back in the envelope. We then 

measured mood for a second time. To measure participants’ sense of connection to close 

others, they were asked to name seven people they knew from their daily lives, and to rate 

how connected they felt to each of them at the moment, followed by a questionnaire 

measuring loneliness. Results pertaining to loneliness were of secondary, exploratory 

interest and are described elsewhere. The rest of the procedure and results of Sample 2 are 

discussed in Study 2.  
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Materials and measures.  

 Attachment. Participants rated their attachment on the Attachment Style 

Questionnaire (ASQ; Van Oudenhoven, Hofstra, & Bakker, 2003), which was developed to 

measure non-relationship specific attachment styles of adults. It was translated into Dutch 

and validated in samples of Dutch students (Hofstra, van Oudenhoven, & Buunk, 2005). 

Brennan, Clark, et al. (1998) found four distinguishable dimensions in the ASQ. Secure 

attachment was assessed with seven items that described an ease and preference of forming 

close relationships e.g., “I feel at ease in intimate relationships”. Fearful-avoidant 

attachment was assessed with five items that described a desire to get close to others, 

impeded by a fear of betrayal and hurt e.g., “I would like to have close relationships with 

other people but I find it difficult to fully trust them”; I am afraid I will be deceived when I 

get too close with others”. Anxious-preoccupied attachment was measured with seven items 

that described a preoccupation and fear of being disliked by others e.g., “I often wonder 

whether people like me”. Lastly, dismissing-avoidant attachment was measured with five 

items that described a preference for emotional distance from others e.g., “I prefer that 

others are independent of me and I am independent of them”). Cronbach’s αs were .82, 

.85, .83 and .60 for each of the respective dimensions. Participants rated the items on 7-

point scales ranging from 1 (strongly disagree) to 7 (strongly agree). We used continuous 

dimensions following research showing that adult attachment is best measured and 

conceptualized in terms of dimensions, not as a categorical variable (Fraley, Waller, & 

Brennan, 2000). The Pearson inter-correlations of the four attachment dimensions are 

shown in Table 1. 

Table 1 

Pearson Inter-Correlations of the Four Attachment Dimensions (N = 279) 

 Secure Anxious Dismissing 

Secure subscale    

Anxious-preoccupied subscale -.13*   

Dismissing-avoidant subscale -.29* -.21*  

Fearful-avoidant subscale -.60* -.28* -.23* 

*p < .05; **p < .01 
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Mood. Participants rated their moods on a brief version of the Profile of Mood 

States (POMS; McNair, Lorr, & Droppleman, 1971) by rating on 32 emotional descriptors 

from 1 (not feeling the emotion at all) to 7 (strongly feeling the emotion). These descriptors fell under 

five subscales that described affective states: tension, depression, vigor, anger, and fatigue. 

Cronbach’s α was .95 for the first measurement and .95 for the second measurement. 

 Touch manipulation check. Participants rated the piece of fabric on how soft, 

pretty and how nice it was to hold on a sliding scale from 1 (not at all) to 100 (very much). 

Connectedness to close others. Participants were asked to first list the names 

or initials of seven people from their daily lives. On the next screen, they rated how 

connected they felt to each person on a sliding scale from 1 (not at all) to 100 (very much). 

Ratings were averaged and combined into a single index representing participants’ sense of 

connection to close others. Cronbach’s α for this measure was .77. 

Results 

Manipulation checks. We first checked whether any of the participants guessed 

the purpose of our study. None of them did. We then conducted independent samples t-

tests to check the effectiveness of the touch manipulation. Participants rated the soft fabric 

as softer (M = 86.42, SD = 11.64) than the control fabric (M = 39.23, SD = 19.83), 

t(229.400) = 24.34, p < .001, 95% CI [43.37, .51.01]. Furthermore, participants rated the 

soft fabric as nicer to hold (M = 77.20, SD = 23.10) than the control fabric (M = 51.96, SD 

= 23.91), t(277) = 8.97, p < .001, 95% CI [19.70, 30.78]. Participants also rated the soft 

fabric as prettier (M = 51.82, SD = 25.03) than the control fabric (M = 42.80, SD = 23.46), 

t(277) = 3.11, p = .002, 95% CI [3.31, 14.74]. However, the latter effect was no longer 

significant after controlling for experienced softness as a covariate, F = 1.217. Overall, the 

manipulation checks indicate that the soft fabric instilled softer, more pleasant tactile 

sensations than the control fabric. 

Mood. We analyzed participants’ mood changes using a repeated-measures 

ANOVA with mood as within-subject factor and the different attachment style as covariates 

to make sure that insecurely attached individuals did not have a more negative mood in our 

study (e.g., Wei, Vogel, Ku, & Zakalik, 2005). There was a main effect of time on mood, 

F(1, 105) = 9.20, p = .003, η2 = .08, such that participants reported less negative mood after 

touching and rating one of the two fabrics (M = 2.52, SD = .86) compared to before 

touching the fabric (M = 2.61, SD = .88). There was no interaction effect between time and 
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touch on mood. There was also no interaction effect between touch and attachment 

dimension on mood changes, Fs < 1.77. Attachment dimensions also had no significant 

effects on mood changes, Fs < 1.94. 

Attachment style x touch effects on connectedness. We conducted multiple 

linear regression analyses to test whether participants who scored high on fearful-avoidant 

attachment would report more connectedness in the soft touch (versus control touch) 

condition. We standardized the four attachment dimensions, computed interaction terms 

between them and touch, and entered each of the attachment dimensions and interaction 

term combinations in separate multiple regression analyses predicting connectedness.  

There was a main effect of fearful-avoidant attachment, β = -.19, t(274) = -3.38, p 

= .001, 95% CI [-3.91, -1.03], and a two-way interaction between touch and fearful-

avoidant attachment, β = .19, t(274) = 3.26, p = .001, 95% CI [.95, 3.83]. The latter effects 

are graphically displayed in Figure 2. Simple-slopes analyses (Aiken & West, 1991) showed 

that touching the soft fabric (versus the control fabric) led participants who scored high on 

fearful-avoidant attachment to feel more socially connected, β = .22, t(274) = 2.60, p = 

.010, 95% CI [.65, 4.72]. Unexpectedly, participants who scored low on fearful-avoidant 

attachment felt less socially connected after touching the soft fabric rather than the control 

fabric, β = -.17, t(274) = -2.02, p = .044, 95% CI [-4.13, -.06]. These effects were not a 

priori predicted, so we are reluctant to interpret in here. Nevertheless, it may be that people 

low on fearful-avoidance do not simulate close relationship experiences based on an 

impoverished approximation of affectionate touch, and it may even adversely affect their 

normally high levels of connectedness. Indeed, securely attached people are more 

discriminate in the type of touch, closeness and affection that they prefer (Brennan, Wu, et 

al., 1998; Krahé et al., 2018). 
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Figure 2. Connectedness with close others (0-100) as a function of fearful-avoidant 

attachment (coded 1 SD below and above the mean) and touch in Study 1. Standard errors 

are shown as error bars attached to each column. 

Unexpectedly, we also found an interaction effect between touch and secure 

attachment. For the secure subscale (see Figure 3), there was a main effect of secure 

attachment, β = .43, t(274) = 7.95, p < .001, 95% CI [4.11, 6.81], and a two-way 

interaction between touch and secure attachment, β = .-13, t(274) = -2.34, p = .020, 95% 

CI [-2.96, -.25]. Simple-slopes analyses showed that touching soft fabric (versus control 

fabric) led low securely participants to feel more connected, β = .15, t(274) = 1.97, p = .049, 

95% CI [.01, 3.82]. For high securely attached participants, touch had no effect, β = -.10, 

t(274) = -1.36, p = .176, 95% CI [-3.18, .59].  
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Figure 3. Connectedness with close others (0-100) as a function of secure attachment (coded 

1 SD below and above the mean) and touch in Study 1. Standard errors are shown as error 

bars attached to each column.  

 There were no effects involving touch and anxious-preoccupied and dismissing-

avoidant attachment styles. 

Discussion 

 

The results of Study 1 showed that touching a soft (versus control) fabric interacted 

with fearful-avoidant attachment style to predict participants’ sense of connection to close 

others. Fearful-avoidant participants reported more connectedness with people in their 

daily lives after touching a soft fabric than after touching a non-soft control fabric. This 

finding supports our hypothesis that soft tactile experiences may be a proxy for affectionate 

touch and can thus increase a sense of social connectedness among fearful-avoidant people.  

Unexpectedly, touching the soft (rather than control) fabric led participants who 

were low on fearful-avoidance to report somewhat fewer close relationships. One possibility 

is that people low on fearful-avoidance are more discriminate in the type of touch, closeness 

and affection that they prefer (Brennan, Wu, et al., 1998). In particular, low fearful-

avoidant people may view interpersonal touch primarily as a means of communicating 

affection to another person and may be less likely to derive feelings of connectedness from 

an impoverished simulation of interpersonal touch. This interpretation is supported by the 

finding that securely attached individuals are much more discriminate regarding the quality 

0

25

50

75

100

Control Touch Soft Touch

Social connectedness

High Secure Attachment
Low Secure Attachment



Chapter 5. Soothing Softness 

 

90 

of affectionate touch, preferring affectionate touch that optimally activates touch sensors in 

the skin as opposed to touch that is suboptimal, such as the touch provided here. In 

contrast, insecurely attached individuals are far less discriminative, and find suboptimal 

touch experiences just as enjoyable and meaningful (Krahé et al., 2018).  

 The touch manipulation also showed an unexpected interaction with secure 

attachment in predicting social connectedness. The shape of this interaction paralleled the 

interaction that was observed for fearful-avoidant attachment: Soft touch increased social 

connectedness among participants low on secure attachment, but not among participants 

high on secure attachment. Although this interaction was not a priori predicted, it seems 

compatible with our theoretical analysis when we examine the scale items. Specifically, low 

secure attachment is indicated by discomfort with relationships when they become too close 

or intimate, i.e., “I feel uncomfortable when relationships with other people become close”, 

but not a dismissal of their need for connection. This suggests that they may not be frequent 

recipients of affectionate touch in their relationships. They may therefore also be receptive 

to tactile experiences that simulate interpersonal touch.  

Although the theoretical explanation for both effects may be similar, it remains 

nonetheless important to point out a crucial distinction between these two types of insecure 

attachment. Whereas people low on secure attachment mainly indicate discomfort with 

fully relying on and trusting others, those with a fearful-avoidant attachment express such 

concerns clearly in relation to a fear of being hurt and deceived by others. This fits well with 

the theoretical perspective on fearful-avoidant attachment, which describes a history of 

rejection experiences (Bartholomew & Horowitz, 1991). Unsurprisingly, fearful avoidant 

attachment and secure attachment were strongly negatively correlated, r(277) = .60, p < 

.01. 

Study 2 

 

In Study 2, we investigated whether soft touch would lead to an increase of felt 

security, which was based on a validated measure by Luke, Sedikides, and Carnelley (2012). 

We were further interested in learning whether touching the soft fabric would be similar to 

the effect of linguistically priming an accepting relationship (e.g., Mikulincer & Shaver, 

2007b). We compared the priming of an accepting relationship to priming a distant 
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relationship, which we predicted would only threaten the people most sensitive to 

interpersonal rejection, namely fearful-avoidant individuals. Finally, we examined potential 

interaction effects between soft touch and visualizing relationships. Although this aspect of 

our research was exploratory, we suspected that touching the soft fabric might buffer 

fearful-avoidant individuals against a decrease in felt security from visualizing a distant 

relationship. 

Method 

 

Participants and Design. Participants were 173 volunteers (134 women, 39 

men; Mage = 20.21, SDage = 3.52) from the Vrije Universiteit, Amsterdam who participated 

for two to two-and-a-half euros or partial course credit. Hundred-and-five participants were 

native Dutch (60.7%), 66 participants had a nonnative background (38.2%), and two 

participants did not indicate their background (1.2%). They were randomly assigned to the 

soft touch (n = 84) versus control touch (n = 89) condition, and to the attachment (n = 87) 

and distant (n = 86) visualization conditions. Individual differences in self-esteem and 

attachment were measured. Results pertaining to exploration were of secondary, 

exploratory interest and are described elsewhere. Felt security was the main dependent 

variable. 

Procedure. The participants in Study 2 were part of the larger sample recruited 

for Study 1. The first part of the procedure was discussed in Study 1. Following the measure 

of connectedness to close others, participants filled out questionnaires measuring 

exploration and felt security. Participants were then randomly assigned to the accepting 

visualization or distant visualization condition. In the accepting relationship visualization 

condition, they were asked to first think of an accepting, security-providing relationship with 

someone meaningful and important to them. They were then asked to visualize this person 

and to type for several minutes what it is like to be around this person: 

 “Please think about a relationship you have had in which you have found that it 

was relatively easy to get close to the other person and you felt comfortable depending on 

the other person. In this relationship, you didn’t often worry about being abandoned by the 

other person and you didn’t worry about the other person getting too close to you. It is 

crucial that the nominated relationship is (or was) important and meaningful to you. 
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 Now, take a moment and try to get a visual image in your mind of this person. 

What does this person look like? What is it like being with this person? You may want to 

remember a time when you were actually with this person. What would he or she say to 

you? What would you say in return? What does this person mean to you? How do you feel 

when you are with this person? How would you feel if this person was here with you now?” 

 In the distant relationship visualization condition, participants thought and wrote 

about a distant person in their lives with whom they did not have a close but rather a 

distant relationship. Importantly, participants were not asked to visualize or write about 

anything threatening or negative about the relationship: 

 

 “Please think of a current relationship that you have. Think of a distant 

relationship. Think of a person with whom you have had a truly neutral relationship. Think 

of a person that you don’t know very well, and whom you neither like nor dislike.” 

 All participants answered a few questions on the visualization exercise. Participants 

then filled out a second measurement of felt security and mood. Finally, participants were 

asked for some biographical information and thanked for their participation. 

Materials and measures. 

 Felt security. Our measure of felt security was modeled after Luke et al., (2012). 

We measured felt security immediately after the touch manipulation before the visualization 

task (α = .86) and afterwards (α = .90). To this end, we created two semi-equivalent 

measures containing five items each with scales from 1 (not at all) to 7 (very much). For the first 

set, participants rated to what extent they felt “comforted”, “looked after”, “protected”, 

“good about themselves”, “loved by others”. For the second set, participants rated to what 

extent they felt “supported”, “cared for”, “safe”, “that they like themselves”, and “cherished 

by others”. The order in which the participants rated first one set or the other was 

randomized. We measured felt security twice in order to specifically look at an increase in 

felt security. We decided on this measurement because participants had previously filled out 

the connectedness measure of Study 1, which could make any subsequent security effects 

more challenging to gauge without a difference measure.  
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Visualization. Participants were asked to rate the ease of choosing the person to 

visualize, the ease of visualizing the person and the importance of the relationship to them 

as manipulation checks. They also rated their visualization of their chosen person on the 

following: “unpleasant”, “distant”, “unfriendly”, “calming”, “familiar” and “warm”. Of 

these latter questions, we reverse-scored the first three items and calculated an average from 

all six items (α = .90) that indicated the overall security provided by the visualized 

relationship. All items about the visualization task were rated on sliding scales ranging from 

1 (not at all) to 100 (very much). 

Results 

 

 Manipulation checks. As in Study 1, no participants correctly guessed any of 

our study hypotheses. We also conducted a MANOVA to check for potential differences in 

attachment styles across our four experimental conditions and found no significant 

differences, F(169) > 2.25, p < .135. 

 Visualization manipulation checks. Four participants mentioned after the 

study that they had skipped the specific visualization instructions by mistake and then 

assumed that they were supposed to write about accepting relationship. Our results 

reported remained unchanged when these participants were included in the accepting 

visualization condition. Nonetheless, we excluded them from our analyses. Thus, there were 

87 participants in the accepting and 82 participants in the distant visualization condition. 

The participants in the accepting visualization condition visualized a friend (39.1%), 

romantic partner (34.5%), parent (14.9%), or other close relationships (11.5%). In the 

distant visualization condition, participants visualized a classmate (61.0%), colleague 

(14.6%), acquaintance (12.2%), or other distant relationships (12.2%).  

We conducted independent samples t-tests to check whether participants 

experienced the visualization conditions differently. As expected, participants in the 

accepting person visualization condition found it easier to choose a person (M = 79.86, SD 

= 22.82) than participants in the distant relationship visualization condition (M = 49.73, SD 

= 26.34), t(160.49) = 7.96, p = .022, 95% CI [22.66, 37.60 ]. Participants in the accepting 

relationship visualization condition also found the person easier to visualize clearly (M = 

87.74, SD = 13.77) than people in the distant relationship visualization condition (M = 
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64.57, SD = 25.55), t(122.73) = 7.27, p < .001, 95% CI [-29.23, -16.78]. And participants in 

the accepting relationship visualization condition rated the person as more important to 

them (M = 91.21, SD = 12.13) than people in the distant relationship visualization 

condition (M = 23.17, SD = 22.83), t(121.71) = 23.00, p < .001, 95% CI [62.42, 73.65].  

Overall, participants who visualized an accepting relationship rated their 

visualization more positively on the six descriptors (M = 88.12, SD = 11.60) than people 

who visualized a distant relationship (M = 57.52, SD = 17.00), t(1141,92) = 13.60, p < .001, 

95% CI [-34.85, -25.89]. We tested with two-way ANOVAs whether touch and 

visualization conditions interacted to affect the ease of choosing the person, the ease of 

visualizing the person, how important the chosen person was and the positivity of 

visualization. We found no effects, Fs < .668, ps > .415.  

Mood. We conducted a repeated-measures ANOVA with mood as within-subject 

factor and visualization as between-subject factor. There was a main effect of time on 

mood, F(1, 167) = 37.03, p < .000000001, η2 = .18, qualified by an interaction between 

time and visualization, such that participants reported a somewhat greater reduction in 

negative mood in the accepting relationship visualization condition (M = 2.60, SD = .93; M 

= 2.34, SD = .88) compared to the distant relationship visualization condition (M = 2.67, 

SD = .96; M = 2.54, SD = .95) 

 Effects of visualization and touch condition on felt security. As indicated 

by an independent samples t-test: t(167) = -1.11, p = .270, soft touch did not directly 

increase felt security, even though it increased awareness of one’s close connections. We 

next looked at change in felt security using difference scores. An independent samples t-test 

confirmed that visualizing an accepting relationship led to a greater increase in felt security 

(M = .24, SD = .73) than visualizing a distant relationship (M = -.30, SD = .76), t(167) = 

4.75, p < .001, 95% CI [.32, .77]. Importantly, in this test, soft touch also led to a higher 

increase in felt security (M = .10, SD = .74) compared to the control touch (M = -.14, SD = 

.81), t(167) = -1.98, p = .049, 95% CI [.001, -.48]. However, we found no interaction 

between touch and visualization on increases in felt security, F(167) = .015, p = .902.  

Attachment style as a moderator of touch and visualization effects on 

felt security. For the secure attachment subscale (see Figure 4), we found a three-way 

interaction between touch, secure attachment and visualization, β = .15, t(161) = 2.01, p = 

.042, 95% CI [.004, .23]. Simple slopes showed that in the control touch condition, there 
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was a main effect of visualization, β = .32, t(161) = 3.08, p = .002, 95% CI, [.09, .41], and 

an interaction between visualization and secure attachment, β = -.29, t(161) = -2.87, p = 

.005, 95% CI [-.37, -.07]. Specifically, in the control touch condition, low secure 

attachment was associated with a decrease in felt security after visualizing a distant 

relationship, β = .31, t(161) = 2.22, p = .028, 95% CI [.03, .45]. In the control condition, 

low secure attachment was also associated with a nonsignificant increase in felt security after 

visualizing an accepting relationship, β = -.25, t(161) = -1.83, p = .069, 95% CI [.-.41, .02]. 

We found the opposite visualization effect at high levels of secure attachment, β = .60, 

t(161) = 4.39, p = .0002, 95% CI [.26, .68], such that securely attached individuals showed 

a decrease in felt security in the accepting relationship visualization condition. We return to 

the latter effect in the discussion. 

In the soft touch condition, the two-way interaction between visualization and 

secure attachment was not significant, β = .03, t(161) = .23, p = .821. Overall, the pattern of 

findings suggests that soft touch helped participants that were low on secure attachment 

maintain a sense of security while visualizing a distant relationship. 
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a. Control fabric touch condition 

 

b. Soft fabric touch condition 

 

Figure 4. Changes in felt security as a function of secure attachment (coded 1 SD below and 

above the mean), touch condition, and visualization condition. Change in felt security was 

calculated by taking the difference in standardized scores of felt security before and after the 

visualization exercise. Standard errors are shown as error bars attached to each column. 

We found no significant three-way interaction for the three other subscales, ts < 

1.61, ps > .109. Nonetheless, for the fearful-avoidant subscale (see Figure 4) we found a 

main effect of visualization on increase in felt security, β = .35, t(165) = 4.88, p < .001, 95% 

CI [.16, .38], and a highly significant two-way interaction between visualization and fearful-

avoidant attachment, β = .24, t(165) = 3.35, p < .001, 95% CI [.08, .30]. Simple-slopes 

analyses showed that among the highly fearful-avoidant participants, visualizing an 

accepting relationship led to an increase in felt security compared to visualizing a distant 
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relationship, β = .58, t(165) = 5.82, p < . 0000001, 95% CI [.30, .62]. Among low fearful-

avoidant attached participants, we found no effect of visualization, β = .11, t(165) = 1.05, p 

= .295, 95% CI [-.07, .24]. 

 

Figure 5. Standardized changes in felt security as a function of fearful-avoidant attachment 

(coded 1 SD below and above the mean) and visualization condition. Standard errors are 

shown as error bars attached to each column. 

Discussion 

 

The results of Study 2 suggest that touching the soft fabric led to an overall 

increase in felt security among participants. Moreover, visualizing a close, accepting 

relationship reliably increased felt security. In contrast, visualizing a distant relationship led 

to a decrease in felt security especially among participants with a fearful-avoidant 

attachment and a low secure attachment. The latter findings are consistent with prior 

research showing that people who are less securely attached and less able to trust and rely 

on others are more vulnerable to cues that signify potential rejection (Bartholomew, 1990; J. 

A. Feeney, 1999). There was no overall interaction between the two manipulations. 

We did not observe the predicted buffering effect of touching the soft fabric among 

fearful-avoidant people. For fearful-avoidant people, who are the most troubled in their 

interpersonal relationships compared to other insecure attachment dimensions (Brennan, 

Clark, et al., 1998), thinking of a distant relationship may have been too threatening to be 
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compensated by interacting with the soft fabric. They showed a large reduction in their 

security after visualizing a distant person, which was not devised to be highly threatening. 

However, we did find a buffering pattern among low securely attached people who 

touched the soft fabric. Thus, for less securely attached people, soft tactile experiences may 

be able to replace some of the feelings of security provided by thinking about one’s’ 

attachment relationships under mild threats to their felt security. However, given the 

exploratory nature of this finding, and the absence of this pattern among fearful-avoidant 

people, it should be replicated in future research. 

Paralleling our finding in Study 1 that more secure participants responded to soft 

tactile touch with less perceived social connectedness, we also found that visualizing an 

accepting relationship led to a decrease in their felt security. Because the visualization was 

with an actual accepting relationship, the negative response of securely attached 

participants to this visualization cannot be explained by their greater selectivity (Keelan, 

Dion, & Dion, 1998). Instead, we speculate that this pattern may be related to counter-

regulation processes (Rothermund, Voss, & Wentura, 2008). Counter-regulation is an 

automatic process that promotes affective stability by leading people to attend to the 

opposite emotional-motivational tendency that is activated by the situation. Counter-

regulation tends to be stronger among securely attached people than among insecurely 

attached people (Koranyi & Rothermund, 2012). Under positive conditions, counter-

regulation leads people to attend more to negative information (e.g., Rothermund, Gast, & 

Wentura, 2011) . The latter tendency theoretically prevents the development of overly 

intense positive emotional states, and thereby contributes to flexibility in self-regulation 

(Manes & Rothermund, 2013). Supporting this interpretation, a recent study found that 

people with high self-esteem, and low attachment anxiety were better able to down-regulate 

positive emotions (Zou, Plaks, & Peterson, 2019). Although more research is needed on this 

matter, the considerations suggest that he tendency of securely attached people to lower felt 

security in response to positive relationship primes could be an adaptive pattern.  
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General Discussion 

 

In the present research, we proposed and tested the idea that soft touch could 

provide emotional security to people with a fearful-avoidant attachment style. To this end, 

we conducted two studies in which participants with varying attachment styles interacted 

briefly with either a soft fabric or a control fabric and then rated their emotional security. 

We found that soft tactile touch indeed benefitted fearful-avoidant participants, both by 

increasing a sense of connectedness to close others from their daily lives (Study 1), and by 

increasing felt security (Study 2). These effects were not observed among participants low 

on fearful-avoidant attachment style. 

Our findings are consistent with the idea that people with a fearful-avoidant 

attachment style have an unfulfilled need for soft affectionate touch. This may lead them to 

be highly receptive to soft tactile experiences that mimic the effects of affectionate 

interpersonal touch. Indeed, we observed in Study 2 that the comforting effects of soft touch 

among fearful-avoidant are similar to the effects of thinking about an accepting relationship 

partner. Soft tactile experiences may thus serve as an important emotion-regulatory 

resource for people with a fearful-avoidant attachment style. As such, the present findings 

provide an important complement to prior findings that soft tactile experiences may reduce 

feelings of uncertainty (Van Horen & Mussweiler, 2014) and reduce existential concerns (S. 

L.  Koole et al., 2014), especially among people with emotional vulnerabilities, such as low 

self-esteem. 

However, the positive responsiveness for soft tactile experiences was not specific to 

participants with a fearful-avoidant attachment style. Participants with low secure 

attachment style also displayed such positive responsiveness. These individuals may desire 

touch and closeness, but also indicate difficulties fully trusting and relying on others, In 

contrast to fearful-avoidant individuals, they do not have a deep-seated fear of rejection 

based on painful past experiences (Bartholomew & Horowitz, 1991). This may explain why 

they were able to derive security from touching the soft fabric that buffered them against a 

mild threat. Although unexpected, these results suggest that less securely attached people, 

who may be touch-deprived because they struggle with trusting others, may also use soft 

tactile sensations to simulate affectionate touch. Moreover, these individuals may be better 

be able to benefit from using simulations of affectionate touch than individuals whose are 

highly sensitive to (potentially) threatening cues. 
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 Positive responsiveness to soft touch was unrelated to anxious-preoccupied and 

dismissive-avoidant attachment styles. The lack of effects for the latter two attachment styles 

is consistent with the prior literature, which indicates that anxious-preoccupied people are 

typically able to access social support (Collins & Feeney, 2000; Ognibene & Collins, 1998), 

and that dismissive-avoidant people tend to inhibit their needs for closeness (Collins & 

Feeney, 2004; Fraley & Shaver, 1997; Jakubiak & Feeney, 2016a). This means that types 

should not have an elevated need for affectionate interpersonal touch.  

Our soft touch manipulation could have soothed fearful-avoidant people through 

various pathways. One potential pathway is purely physiological, through activation of 

tactile nerve fibers in the human skin that are dedicated to signaling gentle, caress-like 

bodily contact between individuals (Löken et al., 2009; Olausson et al., 2010). The specific 

receptors for soft touch, however, have not been found in the glabrous (e.g., the thicker, 

non-hairy) skin on the palms. Nonetheless, the hands are one of the most sensitive areas to 

all manner of touch, and soft stroking of the hands has a direct pleasant feeling (Gordon et 

al., 2013; Liljencrantz & Olausson, 2014) which may, perhaps partially, explain our 

findings.  

A recent study investigated the activation of the dedicated tactile nerve fibers that 

are associated with optimal affectionate touch among people with varying attachment 

styles. They found that despite activating the same fibers across participants, insecurely 

attached people are less able to detect to optimally soothing touch. In other words, they 

have trouble discriminating between optimal and suboptimal affectionate touch 

experiences. Securely attached people do not have such a problem (Krahé et al., 2018).  

This finding is fully in line with the notion that attachment representations 

originate in early caregiving experiences involving touch (Bowlby, 2008; Field, 2002, 2014). 

Thus, a physiological pathway may partially account for the observed individual differences 

in the benefits from touching soft fabric. We therefore suggest that participants who desired 

affectionate touch seized on the soft cloth to evoke the sensory aspects of genuine 

experiences of affective interpersonal touch. This interpretation is supported by the 

increased ability to call to mind to close others, by those who are fearful-avoidant and low 

on secure attachment, after touching the soft fabric, while dismissing-avoidant individuals, 

who do not report a desire for affectionate touch, were unlikely to use the soft fabric to 

simulate close touch experiences (see S. L.  Koole et al., 2014). 
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From an applied point of view, the present findings may be used in a therapeutic 

context. For instance, soft, comforting material, which can be incorporated in the furniture 

of a therapist’s office, such as the seat-cushions and armchair covers, may help buffer some 

insecurely attached patients against the experience of threat when they are asked to recall 

experiences of rejection. In non-threatening contexts, fearful-avoidant individuals may 

especially benefit from the social connecting and security-enhancing effects of soft 

sensations, as they report high levels of psychopathology (Whiffen, Kallos-Lilly, & 

MacDonald, 2001), high levels of distrust (Cyranowski et al., 2002; Reis & Grenyer, 2004), 

and frequent negative therapeutic outcomes (Murphy & Bates, 1997; Pincus & Wilson, 

2001).  

Consistent with these ideas, other research indicates that emotionally vulnerable 

individuals may indeed benefit from a soft touch experiences during therapy. For instance, 

patients who receive Animal-Assisted Therapy (AAT; Kruger & Serpell, 2006) are 

encouraged to form a secure attachment bond with a pet during therapy, which functions as 

a transitional object, and promotes a more secure relationship with the therapist and other 

people (Granger & Kogan, 2006; Zilcha-Mano, Mikulincer, & Shaver, 2011). Patients who 

received AAT (versus other activities) initiated more social behavior, such as starting and 

engaging in longer conversations and initiating more touch behavior (Bernstein, 

Friedmann, & Malaspina, 2000). Moreover, a recent meta-analysis reported improved 

therapeutic outcomes among depressed individuals who were assisted by a therapeutic pet 

(Souter & Miller, 2007). From our perspective, touching pets may be especially able to 

provide such security because they are unlikely to be a source of rejection, and likely to 

provide soft, comforting sensations, which may allow some patients to simulate close 

interpersonal contact.   
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Limitations and Future Directions 

 

The present study inevitably has limitations. First, we only examined the effects of 

soft touch among Western university students. Future research should investigate people 

from more diverse cultural backgrounds. Second, our Study 2 only tested whether first 

touching the soft fabric buffers against a loss of security when visualizing a distant 

relationship. To provide more insight into the relative strength of the effects of soft touch, 

future studies should counterbalance the order of the touch and visualization manipulations 

or use a within-subjects design. Third, future studies should consider including an 

additional neutral condition, which would allow a baseline against which to compare the 

effects of touch and visualization. Lastly, it makes sense to establish whether insecurely 

attached people also respond more favorably to non-human sources of security more readily 

in their daily lives. We therefore recommend that follow-up research will examine the use of 

simulated interpersonal touch in more ecologically valid settings, for instance, using 

ecological momentary assessments (Shiffman, Stone, & Hufford, 2008). 

Concluding Remarks 

 

Affectionate interpersonal touch plays a vital role in maintaining social and 

emotional well-being (Gallace & Spence, 2008; Hertenstein, Keltner, et al., 2006). In the 

present paper, we found that even a minimal simulation of affectionate interpersonal touch, 

namely touching a soft, abstract piece of fabric, may provide emotional security to fearful-

avoidant people as well as people low on secure attachment. We hope our findings will 

stimulate further research on embodied sources of emotion regulation and how it may be 

helpful to people.  
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Affectionate touch has broad and substantial effects on human psychology, as 

described in the narrative review about why touch means so much and shown with 

experimental investigations that use various cognitive, emotional, and motivational 

outcomes. Taken together, the present work has implications for the three major theories 

that were discussed in Chapter 1: Adult attachment theory, theories of embodied social 

cognition, and neurobiological theories of affectionate touch. This work also has practical 

implications for implications for the practical use of touch in clinical settings, education, and 

everyday life.  

Theoretical Implications 

 

Chapter 1 discussed three major theories of interpersonal touch: 1) Attachment 

theory, 2) theories of embodied social cognition, and 3) neurobiological theories of 

affectionate touch. In what follows, I relate how each of these theories is informed by the 

findings and conclusions of Chapters 2-5. 

Implications for Attachment Theory 

 

Chapter 3 found that actual and simulated interpersonal touch affect existential 

anxiety, a highly cognitive fear. These findings make intuitive sense when we think of 

physical contact as the primary indicator of security, which is exactly what the defensive 

processes in Attachment Theory aim to maintain.  

Researchers from Attachment theory and Terror Management Theory have, in 

collaboration, proposed an integration in the form of a Tripartite Security System (J. Hart, 

Shaver, & Goldenberg, 2005). This model suggests that three defensive processes operate to 

maintain security: attachment, self-esteem, and cultural worldviews. Threats to one these 

processes triggers defensive reactions in other components. Satisfying or calming the 

attachment system using touch manipulations has been shown to reduce worldview defense 

(Mikulincer & Shaver, 2001). Conversely, threatening the attachment system has been 

shown to increase death-related thoughts (Mikulincer, Florian, & Hirschberger, 2003).  

Further integrating both theories, Mikulincer, Dolev, and Shaver (2004); 

Mikulincer et al. (2003) have suggested that people may pursue close relationships because 
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they provide protection against existential concerns through attachment (Bowlby, 1982). 

Supporting this view, reminders of death have been shown increase desire for intimacy and 

commitment in romantic relationships (Florian, Mikulincer, & Hirschberger, 2002). 

Conversely, death-related primes increased the accessibility of attachment constructs 

(Mikulincer, Gillath, & Shaver, 2002).  

Models that integrate both theories provide insight in why touch is such a potent 

remedy for existential angst. Future work may explore further how actual or simulated 

touch may help people manage the full range of existential fears, including abandonment, 

loss of meaning, loss of autonomy, and loss of self.  

Besides the anxiety-buffering effects of touching a teddy bear reported in Chapter 

3, holding a stuffed animal also had cognitive motivational effects in Chapter 4. The 

motivational benefits of touch in Chapter 4 emerged especially among emotionally less 

vulnerable people, which seems contrary to the socio-emotional effects of touch in Chapters 

3 and 5.  

However, recently published findings shine new light on this matter. A study by 

Saunders, Riesel, Klawohn, and Inzlicht (2018) tested the effects of interpersonal touch on 

cognitive control among 45 couples, using the same error task. They, however, manipulated 

touch by having the romantic partner hold the hand of the participant during half the trials. 

Similar to our results, they found that hand holding increased the size of the ERN, 

indicating increased engagement and cognitive control.  

The researchers concluded that touch might facilitate task performance by 

enhancing neural monitoring processes. In their paper, they noted the conceptual similarity 

between their touch manipulation and the simulated supportive touch used in our study. 

Their use of a more salient manipulation of touch may explain why they found an increase 

in the size of the ERN across participants instead of an increase mainly among those more 

intrinsically motivated.  

This additional finding supports our original idea that simulated interpersonal 

touch leads to an increase in neural monitoring processes, a general effect does not 

specifically apply to less secure people. The effects of holding a teddy bear were not 

moderated by self-esteem or attachment style. Thus, these motivational effects seem to be 

driven by a different mechanism than the anxiety-buffering effects of simulated 

interpersonal touch.  
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Recent findings in the literature support the idea that maternal touch leads to the 

development of cognitive control (Feldman, Rosenthal, & Eidelman, 2014; von der Lippe, 

Eilertsen, Hartmann, & Killèn, 2010). Among adults, touch has been shown to increase 

cognitive control in one other study (Saunders et al., 2018), and there is a direct connection 

between adult attachment security and cognitive control (Gillath, Bunge, Shaver, 

Wendelken, & Mikulincer, 2005; Gillath, Giesbrecht, & Shaver, 2009; Warren et al., 2010).  

Thus, considering findings in the broader context of the literature, the specific 

motivational effect in Chapter 4 could have been the result of simulated affectionate touch. 

By telling participants to dismiss the objects they were asked to hold as a “distraction”, 

rather than as a meaningful part of the task (i.e., Saunders et al. (2018), we may have 

isolated the effect to those more motivated by intrinsic interest. To investigate this 

possibility, follow-up studies could manipulate simulated touch in a more explicitly 

supportive manner when investigating its effects on neural processes.  

An alternative explanation for the motivational effects of holding a stuffed animal 

may be the captivating nature of the teddy bear, whose anthropomorphic features have 

evolved to become more exaggerated and childlike over the years (Hinde & Barden, 1985). 

According to (Konrad  Lorenz, 1943), the Kindchenschema or baby schema has evolved to 

draw human attention to infants and trigger nurturing responses. Such responses play a 

crucial role in facilitating secure attachment (Ainsworth et al., 1978). Studies among adults 

have found an attentional bias and preference for human faces that fit the baby schema 

(Brosch, Sander, & Scherer, 2007) (Hahn, Xiao, Sprengelmeyer, & Perrett, 2013; C. E. 

Parsons, Young, Kumari, Stein, & Kringelbach, 2011).  

The teddy bear that we used was an infant-sized humanoid object that was 

designed to attract positive attention; its attention-grabbing features could have contributed 

to the increase in task engagement among those especially sensitive to such features. In line 

with this possibility, follow-up research could investigate whether other biologically 

significant positive stimuli that evoke attention can have similar motivational effects.  

Chapter 5 found that touching a soft cloth may allow insecurely attached people to 

simulate affectionate touch to experience connectedness and security. For these individuals, 

touch in a low-threat setting has likely become a potent emotion-regulatory resource, such 

that mere simulations of affectionate touch can have meaningful effects. This is the case 

whenever simulated touch helps remind people of their close contact with others. People 

with a fearful-avoidant attachment named more people they were close to after touching 
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something soft. Moreover, visualizing a close relationship increased how much they felt 

loved by close others. These findings suggest that simulations of touch may increase or 

boost people’s attachment security.  

One concern in regards to simulated forms of interpersonal touch is that providing 

substitutions for genuine affection could prevent people from seeking close intimate 

attachments altogether. Initial evidence suggests, however, that the experience of simulated 

touch has the potential to encourage behavior that will allow access to desired touch 

experiences in the future.  

A recent study showed that mentally simulating receiving touch from a loved one 

increased the willingness to embrace challenges and new experiences (Jakubiak & Feeney, 

2016a). Affectionate touch and simulations of it thus seem to function less like a drug that 

numbs pain, and more like a secure gateway to seek connection with people and explore 

new activities and surroundings. In other words, taking small first steps to attain security 

may create an upward spiral that promotes and encourages reaching out and bonding in 

one’s interpersonal relationships.  

Implications for Theories of Embodied Social Cognition 

 

Embodied theories of social cognition proposed that early sensorimotor 

experiences serve as the foundation for the later development of more abstract concepts and 

goals, such as love and trust (Williams et al., 2009). This idea has only begun to be tested in 

contemporary psychology (L. W. Barsalou, 2008; IJzerman & Koole, 2011; Niedenthal, 

Barsalou, Winkielman, Krauth-Gruber, & Ric, 2005).  

Chapter 3 found suggestive evidence that a simple touch on the shoulder from a 

complete stranger can lead to an increased sense of social connection. Whereas traditional 

theories about the representation of knowledge would require an elaborate network of 

linked mental concepts to explain this finding, a parsimonious explanation is found in the 

embodied perspective. Theories of embodied cognition would propose that a direct touch 

on the shoulder evokes embodied simulations of previous experiences during which such 

comforting touches were received in the past (L. W. Barsalou, 2008; IJzerman & Koole, 

2011). These neural simulations may have involved touch receipt from close, trusted others. 
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Therefore, seemingly innocuous touch experiences can lead to the (re-)experience of 

feelings of closeness, safety, security, trust, and so on.  

Although the studies described here provide no direct evidence for embodied 

processes, and they suggest that comforting interpersonal touch at the very least seems to be 

associated with close, supporting others. In two studies mentioned in the introduction, 

people who imagined receiving affectionate touch from their partners were better able to 

withstand, and feel more secure during stressful events (Jakubiak & Feeney, 2016a, 2019).  

An embodied perspective would explain parsimoniously that such vivid guided 

simulations of being supported by others conjures feelings of closeness and security that they 

have had in the past, which are effective buffers against setbacks. A simulation account 

would also help explain the value ascribed to the teddy bear in Study 3. Although 

participants could not touch the teddy bear, past sensory-motor experiences would allow 

them to simulate the soft and pleasant tactile sensations it provides, which in turn allow 

simulation of past affectionate touch experiences. This could have made the teddy bear 

more attractive to those experiencing threat. Overall, an embodied interpretation explains 

straightforwardly how concrete, momentary touch experiences impacts higher-order, 

abstract concepts such as existential angst.  

In Chapter 4, manipulation of simulated affectionate touch affected the cognitive 

performance of people who were more intrinsically oriented. In light of the findings of 

Saunders et al. (2018), who found that supportive touch from a close other increased 

cognitive control, a straightforward interpretation of the motivational effect is through 

embodied simulation of close supportive touch. Previous work has shown that secure 

attachment and cognitive control are linked (e.g., Gillath et al., 2009). We can thus expect 

that providing people with a simulation of sensitive, supportive affectionate touch could 

encourage task engagement and monitoring of mistakes.  

Procedural differences between the studies in Chapter 3 and Chapter 4 may 

explain why the intrinsically motivated participants benefitted in this study. In performance 

settings, supportive touches are interpreted differently than touches without a performance 

context (e.g., Ellingsen, Leknes, Løseth, Wessberg, & Olausson, 2016; Jakubiak & Feeney, 

2017). In contrast to Study 3, we did not induce threat. This decreased the likelihood that 

the teddy bear would be interpreted as supportive by those with low self-esteem or an 

insecure attachment. As a result of the experimental context, which emphasized task 
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performance, the individuals susceptible to motivational cues such as novelty may have 

particularly benefited from the simulation of supportive interpersonal touch.  

I suspect that a supportive touch on the shoulder before the error-monitoring task 

would likely also have increased motivation through an embodied simulation route as in 

Chapter 3, Study 1 and 2. I therefore encourage more studies on touch in relation to 

cognitive performance.  

In Chapter 5, we went a step further in testing the embodied simulation account 

by asking participants to interact with a piece of soft cloth that was devoid of symbolic 

meaning and anthropomorphic qualities. Nonetheless, insecurely attached people with 

diminished access to affectionate experiences reported feeling more connected, secure, 

loved, supported etc., after touching the soft cloth compared to a hard cloth. These findings 

are the most difficult to explain using traditional theories of cognition, while an embodied 

account can easily predict and explain these results.  

According to an embodied simulation account, insecurely attached individuals 

were able to use the sensory qualities of the soft cloth to simulate previous experiences 

during which they received soft, gentle touch. The resulting experience of closeness and 

security further suggests that the simulations involved close others who provided such 

sensory comfort in the past. These effects occurred without an explicit threat, although it 

can be argued that sensitivity to rejection may be associated with the experience of chronic 

threat (e.g., Berenson et al., 2009). Furthermore, fearful-avoidant attachment is commonly 

associated with psychological distress (Collins & Feeney, 2004). Moreover, the results 

suggest that embodied cues of affection may indeed be grounded in internalized working 

models, thereby allowing moderation by individual differences in attachment style.  

Although preliminary, these findings are in line with recent studies showing that 

the effects of embodiment cues are moderated by individual differences in attachment (Fay 

& Maner, 2012; IJzerman, Karremans, Thomsen, & Schubert, 2013; Kim et al., 2018; 

Krahé et al., 2016; Krahé et al., 2018) providing some further support for the idea that the 

body plays a role in social cognition.  

Individual differences have been somewhat neglected in embodied cognition 

research. Our findings suggest that this neglect represents a missed opportunity. Individual 

differences in embodied experiences are captured by concepts such as attachment style, and 

self-esteem. Acknowledging the influence of critical differences in prior life experience are 

likely to provide enrichment to current theories of embodied cognition.  
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Taken together, the findings in this dissertation are compatible with the theoretical 

notion of embodied simulations. Nevertheless, we have no definitive proof that such 

simulations indeed occurred, or that they mediated our results. In the literature, there is 

evidence and general support for the existence of mental simulations of concrete concepts, 

namely objects (Pecher, Zeelenberg, & Barsalou, 2003) and actions (Arthur M Glenberg & 

Kaschak, 2002); the evidence thus supports effects of concrete sensorimotor input on 

conceptual thought. The existence of embodied representations of more abstract concepts is 

more questionable, as they have no grounding in concrete experience (e.g., Arthur M  

Glenberg, 2010; Pecher & Zwaan, 2005).  

It is possible, of course, to interpret the results of this dissertation without using the 

idea of embodied simulations. Such an interpretation could emphasize the direct 

neurobiological effects of touch, which may be physiologically comforting, but this would be 

equally, or even more, speculative. However, an explanation including simulations provides 

the most straightforward and integrative account for all the effects of soft sensory touch 

experience that we found. 

More research is needed to explicitly test the role of embodied simulations in the 

psychological effects of interpersonal touch. For instance, researchers could compare the 

effects of guided mental simulations of receiving affectionate touch to incidental touch of 

soft material without prompting participants to use mental simulation.  
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Implications for Neurobiological Theories of Affectionate Touch 

 

Apart from one chapter, the research in this dissertation focused on the 

psychological rather than the physiological or biological effects of touch. This means that 

we cannot address specific neurobiological mechanisms. Nevertheless, the present findings 

can be integrated with neurobiological theories of affectionate touch. To promote this 

integration, I relate the main findings of this dissertation to the neurobiological model of 

interpersonal touch by Jakubiak and Feeney (2017).  

Chapter 3’s findings concerning existential concerns fit well with how affectionate 

touch is proposed to affect stress to promote well-being (Jakubiak & Feeney, 2017). Touch 

can directly reduce the implicit threat of death anxiety and provide a buffer via relational-

cognitive changes, such as an increased sense of closeness or connection. That people with 

low self-esteem benefit from touch fits well with the idea that self-esteem indicates one’s 

social connectedness (Leary & Baumeister, 2000). Low self-esteem hence motivates attempts 

to restore or create new connections; one effective way to do so may be through affectionate 

touch. The beneficial outcomes of touch may also be partly explained by the direct 

neurobiological pathway that buffers stress, for instance, via the release of oxytocin (e.g., 

Holt-Lunstad et al., 2008).  

Chapter 4 investigated the neurological effects of simulated touch, showing that it 

can increase cognitive control. This idea fits well with Jakubiak and Feeney (2017) 

discussion of direct neurobiological effects of touch, which includes the benefits of touching 

soft objects. The results also fit with their proposed pathway that involves moderators that 

affect the interpretation of affectionate touch; when people are presented with a supportive 

touch, they may not interpret it as such because of the context of the study.  

Several factors that may have affected the interpretation of touch: type of touch, an 

interpersonal difference, and the situational context. We provided a salient object and told 

participants it was merely a distraction from a demanding task. As mentioned before, this 

likely reduced the possibility that the teddy bear would be experienced as supportive, which 

nonetheless motivated those susceptible to salient and interesting stimuli.  

Chapter 5 further supports the stress-buffering effects of affectionate touch to 

promote well-being among insecurely attached people. A previous study found that people 

can name more security-related words after imagining being touched by their loved ones 

(Jakubiak & Feeney, 2016b). In line with this, we found that, among rejection-sensitive 
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people, the tactile sensation of softness increased how close they felt to others and how 

much they felt loves and cared for (Ben-Ari & Lavee, 2007). Soft tactile sensations may be 

cues that can signal social closeness and thereby reduce discomfort.  

For people with a fearful-avoidant attachment, who are highly sensitive to 

rejection, the soft sensations that signal connection lose its effect when they think of 

someone distant. People low on attachment security were, however, better able to hold on 

to their secure feelings during a mild threat.  

These responses could be explained by a “reactive control” system that underlies 

insecure attachment. Following recent theorizing, there are two types of brain systems that 

control behavior, a reactive and a predictive control system (Tops, Boksem, Luu, & Tucker, 

2010; Tucker & Luu, 2007). In predictable environments, the processing of information is 

guided by predictive internal models, such as the “internal working models” (Bowlby, 1988). 

In contrast, the reactive control system is dominant in unpredictable environments, and is 

specialized in processing novel, urgent stimuli using reactive (e.g., feedback-guided) control 

of behavior (Tops & Boksem, 2011).  

According to this model, attachment security was developed in predictable, stable 

attachment relationships, and this guides behavior whenever distress levels are low. But 

insecure attachment is the result of less stable parenting, and therefore largely reactive 

(Beckes, Ijzerman, & Tops, 2015; J. Simpson & Rholes, 2012). Therefore, people may be 

seen as unpredictable and threatening, and thinking about a distant person activates 

reactive control (Tops et al., 2010).  

People with a secure attachment do not experience threat because their internal 

working models do not detect any. Those with a lack of attachment security were in reactive 

mode, and felt secure from holding a soft fabric, even when later thinking of a distant 

person, suggesting that threat levels were not that high (Beckes et al., 2015). The fearful-

avoidant people, however, were not able to use the soft tactile sensory experience to 

withstand mild threat, suggesting that their experiences of rejection were likely more severe 

or their positive experiences with others lacking.  

In general, a direct neurobiological path alone cannot explain our findings. Across 

studies, participants’ responses were affected by context (e.g., lab setting, touch 

manipulation) and individual differences (e.g., self-esteem, attachment style, trait intrinsic 

motivation). Our studies used highly standardized settings in order to minimize differences 

in interpretation, while in everyday life, the complexity of settings and room for different 
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interpretations is presumably much larger. It is likely that the effects of touch outside the lab 

are more variable and complex. Future studies could perhaps use a combination of 

objective context monitoring, (neuro-)biological methods, as well as subjective (self-report) 

measures to more thoroughly investigate touch effects.  

Implications for Applied Settings and Everyday Life 

 

The main focus of the present dissertation was to increase our scientific 

understanding of the psychology of affectionate touch. Nonetheless, insights from this 

dissertation seem relevant for various real-life domains. These include: 1) Counseling and 

psychotherapy; 2) Educational settings; and 3) New touch cultures and technologies.  

Counseling and Psychotherapy 

 

Several findings in the present dissertation suggest that the interpersonal touch is 

relevant for psychotherapy and counseling. For instance, in Chapter 3, we found that 

(simulated) interpersonal touch may alleviate existential concerns. Existential concerns are 

believed to underlie the development, maintenance, and course of many forms of 

psychopathology (Iverach, Menzies, & Menzies, 2014). Likewise, in Chapter 5, we observed 

that (simulated) interpersonal touch may alleviate attachment insecurity, a transdiagnostic 

factor in many psychological disorders (Ein-Dor & Doron, 2015). The psychological 

benefits of touch were pronounced among people with low self-esteem (Chapter 3) and 

people low in attachment security (Chapter 5), groups that have an increased vulnerability 

for developing psychological disorders. These findings together suggest that (simulated) 

interpersonal touch could help patients suffering from psychological disorders.  

The use of interpersonal touch in psychotherapy is controversial (Hunter & Struve, 

1998; Phelan, 2009). Advocates of physical contact in psychotherapy note that various 

touch behaviors can be safely applied. Touch can be used to communicate empathy, 

sympathy, safety, and comfort, and affirms that the client is being heard. Touch can also be 

used to orient or ground patients who might otherwise become anxious and dissociate 

(Hunter & Struve, 1998). Therapists can also model or practice appropriate touch behavior 

with their patients.  
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Perhaps most crucially, touch increases connection and trust between a therapist 

and a client (Phelan, 2009; E. W. Smith, 1998), which helps to establish the therapeutic 

alliance, one of the most well-established predictors of therapeutic success (Horvath, Del 

Re, Flückiger, & Symonds, 2011). Therapeutic touches are not trivial, and apprehension 

about using touch in therapy may mean a significant loss to the well-being of patients and 

clients (Westland, 2011, 2015).  

Nonetheless, many psychotherapists remain wary of touching their patients. In a 

national sample of 470 practicing psychologists, close to 90% of respondents never or rarely 

offered touch to clients during a session. A handshake during greeting or parting was the 

only form of touch that occurred with some frequency (Stenzel & Rupert, 2004). Although 

the latter study was conducted some time ago, there is little reason to assume that 

psychotherapists have used more touch in their treatments in subsequent years. 

The reluctance of practitioners to use physical contact stems from concerns that 

touch can be perceived as sexual or be confusing to vulnerable clients. Practitioners also run 

the risk of legal complaints, and may thus refrain from touching clients to avoid accusations 

of malpractice.  

Nevertheless, when therapists were confidentially interviewed, many reported 

applying touch as an effective part of their clinical practice (e.g., J. C. Holroyd & Brodsky, 

1977; Pope, Tabachnick, & Keith-Spiegel, 1987; Tirnauer, Smith, & Foster, 1996). 

Similarly, almost all social workers who were surveyed indicated they had used touch with 

clients at least some of the time (Strozier, Krizek, & Sale, 2003). The practice of therapeutic 

touch may thus be more prevalent and valued by practitioners than they openly admit.  

These findings highlight the need for more open discussion about the role touch in 

therapy, including how to educate, formalize and regulate its application. Professionals in 

care, and healthcare more broadly, frequently face no-touch policies in the workplace. 

Various healthcare professionals have expressed concern about loss of interpersonal 

contact, including nurses (Benner, 2004; Paterson & Dodge, 2012), and doctors (Kelly, 

Tink, Nixon, & Dornan, 2015; Verghese, 2009). In recent years, authors have pleaded for 

education about the use of touch in health profession's curricula (Grant, Giddings, & Beale, 

2005; O'Lynn & Krautscheid, 2011; Roger et al., 2002; Schifter, Bogert, & Boston, 1999; 

Tuohy, 2003; Verghese, 2009).  

A partial solution to counter the movement against interpersonal touch may be to 

provide information about the value of human touch. This includes informing the public 
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about the science on the importance of affectionate touch for human well-being, having 

fact-based discussions about the current and desired role of touch in society, as well as 

informing would-be practitioners, about the importance of touch throughout the life-span, 

and the detrimental effects of touch deprivation.  

Another part of the solution may be removing obstacles that prevent people who 

have difficulty establishing secure long-term relationships from seeking treatment. People 

may fear the stigma or taboo of going into therapy or the lack money for mental care. 

Many of the people who now seek temporary fulfillment of a deep-seated need for closeness 

and connection through touch services like “cuddle therapy” may be better served in 

counseling, where they can uncover the root of their touch deprivation, and start long-term 

strategies to achieve a more fulfilling emotional life.  

Educational Settings 

 

Our findings on the motivational effects of simulated interpersonal touch seem 

relevant for educational settings and schooling. In particular, Chapter 4 suggests that of 

simulated interpersonal touch may support goal-directed behavior via increases in cognitive 

control. Our interpretation of the Chapter 4 results was further informed by the study of 

(Saunders et al., 2018) who found a similar increase when participants held the hand of 

their partner. These findings fit with evidence connecting early maternal touch to the 

development of cognitive control (Feldman et al., 2014; von der Lippe et al., 2010). For 

instance, preschoolers who received 15-minute massages have shown an increase in their 

cognitive performance of (S. Hart, Field, Hernandez‐Reif, & Lundy, 1998).  

These findings do not imply that touch directly improves cognitive ability. Instead, 

interpersonal touch may improve cognitive control by making activities more intrinsically 

rewarding (Saunders et al., 2018). This meshes well with our finding that the intrinsically 

motivated individuals responded more to simulated interpersonal touch. In line with this 

interpretation, induced intrinsic motivation has been shown to enhance ERN amplitudes 

(Legault & Inzlicht, 2013).  

Previous work has shown that touch can have a motivational or encouraging effect 

in goal-directed settings. Interpersonal touch can increase enjoyment and achievement of 

effortful performance of persons (Legg & Wilson, 2013; Steward & Lupfer, 1987), and 



Chapter 6. Conclusions and Outlook 

 

118 

sports teams (Kraus et al., 2010). Kids who are touched by their teachers volunteer more 

during class, are more task-focused (Nicolas Guéguen, 2004; Khilnani, Field, Hernandez-

Reif, & Schanberg, 2003; Wheldall, Bevan, & Shortall, 1986), and have increased delays of 

gratification (Leonard, Berkowitz, & Shusterman, 2014). In general, touch encourages 

cognitive development and control (Caldji, Diorio, & Meaney, 2000; Feldman et al., 2014; 

Saunders et al., 2018; von der Lippe et al., 2010).  

Despite the beneficial effects of interpersonal touch, its practice in educational 

settings is increasingly rare. Educators seem especially hesitant to touch young children, 

who, much like therapeutic patients, are considered more vulnerable to negative 

consequences of touch. Proponents of touch in educational settings cite evidence that young 

children need to be touched for optimal security, growth, and development (Blackwell, 

2000). By withholding touch, both children and adults are deprived of physical touch and 

its associated benefits, including the promotion of positive social interactions and behavior 

(Dobson, Upadhyaya, Conyers, & Raghavan, 2002), and closer, healthier relationships 

between teachers and students (Diego et al., 2002; Field, 1999a, 1999b, 2005).  

In a recent survey among 65 primary school teachers, almost all of them indicated 

that they believed that touching enhances emotional development, communicates care, 

improves mood, and reduces stress (Owen & Gillentine, 2011). Most teachers also believed 

that touch improves general behavior and promotes cognitive development. In practice, 

however, only a fifth of teachers hugged children who were hurt, and less than half hugged 

children who were upset. Teachers were even less likely to hold and stroke children. Most 

children spent the day untouched by teachers. The teachers admitted that fear of 

accusations of abuse was their primary reason for withholding touch.  

The fear of the teachers and parents is largely misplaced; actual abuse cases by 

teachers are exceedingly rare (Field, 2001; Tobin, 1997; Zirkel, 2000). Some of the 

reluctance to touch children and students may be removed by having fact-based discussions 

to correct such misgivings. The true danger to children’s well-being may well be a form of 

institutional abuse via touch deprivation and emotional neglect that is quickly becoming 

commonplace (Owen & Gillentine, 2011; Tobin, 1997).  



Chapter 6. Conclusions and Outlook 

119 

New Touch Cultures and Technologies 

 

In Western societies, interpersonal touch has become increasingly regulated and 

scarce. In response, people have sought to develop new cultural practices and new 

technologies for improving people’s access to the benefits of interpersonal touch. 

One striking cultural trend is the rise of organized touch activities in Europe, 

Australia, Canada and the US. These activities consist of cuddle and massage workshops, 

cuddle conventions, large-scale hug sessions, and one-to-one cuddle sessions to meet the 

needs of the touch-deprived. Meanwhile, animal cafes have sprung up all over the globe, 

where people drink a beverage in the company of friendly, furry cats and rabbits. Similarly, 

paying professionals for massages, manicures, pedicures and waxes may also reflect, to an 

extent, a lack of casual interpersonal touch in society. A growing number of people seem 

willing to pay for non-sexual touch and companionship with a stranger, or brief interactions 

that simulate the affectionate touch of close relationships. It is remarkable that fleeting and 

less spontaneous interactions are so valued in our time, as they provide little meaning 

compared to frequent affectionate touch experienced in the context of long-term romantic 

relationships.  

Another societal trend is the advance of technologies that facilitate simulated 

interpersonal touch. At the center of this trend is the newly emerging field of affective 

haptics (Tsetserukou et al., 2009), which aims to create devices can simulate interpersonal 

touch to provide people with valuable emotional experiences. For instance, a new wearable 

device on the market allows people to send a simulated form of touch (using haptic 

feedback) over a long distance, which may help them feel connected to distant loved ones 

(Jewitt, Price, Mackley, Yiannoutsou, & Atkinson, 2020).  

Japanese developers have introduced a number of social robots to the world that 

allow tactile interaction, such as Paro, a cuddly a therapeutic interactive robot seal that has 

been used in hospitals and care homes (e.g., Kidd, Taggart, & Turkle, 2006; Šabanović, 

Bennett, Chang, & Huber, 2013). A more recent addition is Pepper, a humanoid robot that 

can shake hands, follow gaze, use gestures, hold conversations, and read and express 

emotion. Pepper has been deployed in care homes, hospitals, and by service providers 

around the world (e,g., Chu, Khosla, Khaksar, & Nguyen, 2017; Foster et al., 2016; 

Niemelä, Heikkilä, & Lammi, 2017).  
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Targeting the consumer market, full-body haptic feedback suits are being 

developed to enrich gaming experiences, allowing players to experience being touched in a 

game by other players or game characters. Incorporating haptic feedback in lightweight 

portable gloves has even made it possible to touch and manipulate virtual objects that “feel” 

as hard as a coffee cup or as soft as a sponge (Hinchet, Vechev, Shea, & Hilliges, 2018). It 

will soon be possible to touch virtual characters and human beings online.  

Can technology ever provide satisfying substitutes for human relationships? Will 

robot touch someday replace the nurturing touch of a mother? Are people losing their 

human touch? Perhaps not. Although technological developments happen quickly, people 

change very slowly. A mother who gently strokes her child may seem to engage in a 

mundane, trivial action, yet the mother is acting out a script that was laid down by 

evolution some 30 million years ago, a script that prescribes the exact velocity with which 

human beings are meant to touch, caress and hug one another. Recent cultural and 

technological trends involving (simulated) interpersonal touch in the last decade are thus 

more likely to complement, rather than replace, more direct, traditional and time-honored 

ways of providing and receiving affectionate touch. 
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Concluding Remarks 

 

The present dissertation has documented some of the psychological benefits that 

affectionate touch may provide, when people are likely to benefit from it, and which kinds 

of people may benefit more (or less) from simulations of affectionate touch. Our intellectual 

journey has led us to consider attachment theory, embodiment theory, and neurobiological 

theories that offer insights into why affectionate touch is of central importance to human 

well-being. We discussed new empirical studies showing that the seemingly trivial bodily 

sensations, thoughts and feelings that are related to affectionate touch, have pronounced 

psychological effects. The present dissertation thus highlights why affectionate touch is 

vitally important for people. 
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People from all walks of life engage in physical contact that conveys affection, such 

as hugs, strokes, and gentle caresses. Those who are deprived of such experiences, spend 

time, money, and effort on touch services that seem to mimic or simulate affectionate touch. 

What is special about affectionate touch? And what benefits can we derive from it? Do 

simulations of affectionate touch have similar effects? These questions become more urgent 

now that digital and technological advancements are changing people’s access to (simulated) 

touch. This dissertation examines the psychological effects of affectionate touch—and by 

extension—what may be lost in modern societies as casual interpersonal touch continues to 

decline.  

Chapter 2 starts with a review of past findings on the emotional and social effects 

of brief interpersonal touch. Brief touch allow non-verbal communication of emotions 

between strangers and reduces emotional distress of close others. Much of the psychological 

research on touch was first performed on animals, including Harlow’s iconic studies with 

baby rhesus monkeys, who repeatedly chose soothing physical contact (“contact comfort”) 

over access to food. Echoing his finding, touching pets and soft objects has been found to 

provide emotional comfort. Seemingly trivial touches also affect people’s social functioning, 

perhaps by suggesting a communal sharing relationship; this would explain why waitresses 

who touch customers receive larger tips, and why teammates who touch each other 

frequently during game-time score more points. Social touch, however, can just as easily be 

used to encourage and condone reckless behavior. Cultural context further complicates the 

interpretation and therefore the effect of touch. Nonetheless, much can be gained by 

applying touch appropriately, and technological advancements seem to increase the 

possibilities of doing so.  

Chapter 3 investigates whether actual and simulated interpersonal touch can 

reduce existential concerns among people with low self-esteem, who are generally more 

anxious about the prospect of death. In four experiments, we manipulated touch in various 

ways before measuring our outcomes of interest. We found that participants with low self-

esteem who were touched briefly on the shoulder reported less death anxiety, and more 

social connectedness after being reminded of death. Participants with low self-esteem who 

were reminded of death also ascribed more monetary value to a teddy bear that simulates 

affectionate touch, and holding it prevented an increase in ethnocentrism, a common 

defensive response to a reminder about death. Across all studies, participants with high self-
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esteem were unaffected by touch. These findings together suggest that embodied touch 

experiences hold existential significance for people with low self-esteem. 

Chapter 4 examines whether simulated interpersonal touch could affect a brain 

potential that indicates cognitive control, which can be measured on the scalp using EEG. 

The error-related negativity (ERN or Ne) occurs when people make an incorrect response, 

and its size indicates how much they care about the mistake. We predicted that the size of 

the ERN would be larger when participants held a teddy bear on their lap during a 

demanding Go/No-Go decision task, as simulated affectionate touch was expected to 

increase task engagement. We compared this condition to a neutral condition during which 

participants held a cardboard box of similar size. We indeed found a larger ERN when 

participants held the teddy bear during the task, but especially among those participants 

who scored high on trait intrinsic motivation; such individuals are more susceptible to cues 

of intrinsic motivation, such as interesting or novel task aspects. This study thus supports the 

idea that simulated interpersonal touch can help people maintain higher levels of 

engagement during a demanding task. 

Chapter 5 focuses on the potentially soothing effects of touching material which 

may allow people with an insecure attachment to simulate affectionate touch. In two 

studies, we examined the effect of a brief soft touch manipulation, while focusing differences 

in attachment style. We asked participants to touch a piece of fabric that was either soft or 

not soft. We found that participants who scored high on fearful-avoidant attachment or low 

on secure attachment reported feeling more socially connected after touching the soft 

fabric. Study 2 continued after Study 1 with a visualization exercise. Participants thought 

about someone with whom they had a close or distant relationship. We found that touching 

the soft fabric increased felt security among participants with an insecure attachment, 

similar in effect to thinking of a close relationship. Thinking of a distant relationship made 

all insecurely attached people feel less secure, except for those low on secure attachment 

who held the soft fabric. These findings suggest that soft tactile sensations can increase a 

sense of connectedness and security among insecurely attached individuals and perhaps 

buffer less secure people against mild threat. 

Chapter 6 reviews the main findings and conclusions of this dissertation. The 

chapter discusses the implications of these findings for three major theories on affectionate 

touch—attachment theory, theories of embodied cognition, and neurobiological theories—

and addresses practical implications for clinical and educational settings. Lastly, this chapter 
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offers some reflections on recent cultural trends and technological developments that seem 

related to a lack of casual interpersonal touch in modern society. Taken together, the work 

in this dissertation underscores the significance of affectionate touch for psychological well-

being.  
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Mensen raken aan om affectie te tonen. Dit doen we door te knuffelen, te aaien en 

zachtjes te strelen. Er zijn ook mensen die weinig met affectie worden aangeraakt, maar 

hun tijd en geld besteden aan diensten die affectieve aanraking nabootsen, oftewel 

simuleren. Wat is er eigenlijk bijzonder aan affectieve aanraking? En welke voordelen biedt 

dit soort lichamelijk contact? Heeft gesimuleerde affectieve aanraking een vergelijkbaar 

effect? Deze vragen worden steeds belangrijker naarmate technologische vooruitgang 

vergaande simulaties van menselijke aanraking mogelijk maakt. Dit proefschrift gaat over 

de psychologische effecten van affectieve aanraking en het belang daarvan in moderne 

samenlevingen waar aanraking steeds minder voorkomt. 

Hoofdstuk 1 biedt een overzicht van de effecten van aanraking op de mens. Zelfs 

kortdurende aanrakingen hebben invloed op hoe iemand zich voelt. Met vluchtige 

aanrakingen kunnen mensen hun emoties aan elkaar kenbaar maken en binnen een hechte 

relatie verzacht een zorgzame aanraking angst en verdriet. Een belangrijk deel van het 

psychologisch onderzoek naar aanraking werd eerst uitgevoerd bij dieren, zoals de studies 

van Harlow met jonge Rhesus aapjes. De aapjes waren angstig en hongerig, maar verkozen 

herhaaldelijk de geruststelling van zacht lichamelijk contact boven toegang tot voedsel. 

Harlow noemde dit fenomeen: “contact comfort”. Ook het aanraken van huisdieren en 

zachte objecten werkt geruststellend. Aanrakingen hebben ook invloed op maatschappelijk 

vlak. Ze kunnen namelijk de suggestie wekken dat men iets gemeenschappelijks deelt met 

een ander. Dit verklaart wellicht waarom serveersters meer fooi krijgen als ze klanten 

aanraken en waarom teamgenoten meer punten scoren als ze elkaar vaker een high-five 

geven. Aanraking kan echter ook gebruikt worden om probleemgedrag aan te moedigen. 

De effecten van aanraking worden moeilijker te interpreteren naarmate culturele en andere 

individuele factoren een rol spelen. Aanraking is belangrijk voor de mens en ontwikkelingen 

in de technologie lijken vooralsnog ervoor te zorgen dat meer mensen kunnen profiteren 

van de voordelen van aanraking. 

Hoofdstuk 3 onderzoekt of affectieve aanraking doodsangsten kan verzachten bij 

mensen met een laag zelfvertrouwen; zij zijn gemiddeld genomen angstiger zijn over hun 

sterfelijkheid. In vier experimenten hebben we aanraking op diverse manieren 

gemanipuleerd. We vonden dat deelnemers met een laag zelfvertrouwen minder angstig 

waren als ze kort op de schouder waren aangeraakt. Als ze werden herinnerd aan de dood, 

zorgde een aanraking op de schouder ervoor dat ze zich toch nog sociaal verbonden 

voelden. Deelnemers met een laag zelfvertrouwen die herinnerd werden aan de dood waren 
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ook bereid meer geld neer te tellen voor een teddybeer die zachte, affectieve aanraking kan 

simuleren. Het vasthouden van de teddybeer verminderde defensieve reacties jegens andere 

culturen, wat een afname van doodsangst suggereert. We geen invloed van aanraking op op 

deelnemers met een hoog zelfvertrouwen. Deze bevindingen suggereren dat het omgaan 

met existentiële zorgen voor een deel belichaamd is. Aanraking heeft met name voor 

mensen met een negatief zelfbeeld existentiële waarde.  

Hoofdstuk 4 toetst of gesimuleerde affectieve aanraking invloed heeft op een 

bekend elektrofysiologisch fenomeen die aangeeft of mensen bewust zijn van fouten of 

“errors” die ze maken. De elektrische activiteit van de hersenen kan op het hoofdhuid 

gemeten worden door middel van elektro-encefalografie (EEG). De error-related negativity 

(ERN of Ne) is een negatieve piek van hersenactiviteit die ontstaat als een persoon een fout 

maakt, waarvan de grootte van de piek aangeeft hoe erg ze dat vinden. We voorspelden dat 

deelnemers een grotere ERN zouden laten zien wanneer ze een teddybeer op hun schoot 

houden tijdens een moeilijke Go/No-Go beslissingstaak. Dit zou betekenen dat 

gesimuleerde aanraking mensen meer betrokken maakt bij de taak. We vergeleken deze 

conditie met een neutrale conditie waarbij deelnemers een kartonnen doos vasthielden. We 

vonden inderdaad dat de ERN groter was wanneer deelnemers de beer vasthielden tijdens 

de taak, maar vooral bij degenen die hoog scoorden op de persoonlijkheidstrek intrinsieke 

motivatie. Mensen met deze persoonlijkheidstrek zijn gevoeliger voor interessante of 

verrassende taakaspecten. Deze studie laat zien dat gesimuleerde affectieve aanraking de 

mentale betrokkenheid van mensen kan vergroten.  

Hoofdstuk 5 onderzoekt de geruststellende werking van het aanraken van zacht 

materiaal, waarmee mensen met een onveilige hechting mogelijk affectieve aanraking 

kunnen simuleren. We voorspelden een geruststellend effect bij mensen met een angstig-

vermijdende hechtingsstijl die een behoefte hadden aan aanraking. We vroegen deelnemers 

om een stuk stof aan te raken; deze was zo zacht als een wollen dekentje of zo hard als een 

theedoek. We vonden dat deelnemers die hoog scoorden op de angstig-vermijdende 

hechtingsstijl zich meer verbonden voelden met dierbaren na het aanraken van de zachte 

stof. Onverwachts vonden we hetzelfde effect bij deelnemers die laag scoorden op veilige 

hechting. Studie 2 volgde direct na Studie 1 met een visualisatie oefening waarbij 

deelnemers moesten denken aan een hechte relatie, of juist een afstandelijke. Het aanraken 

van de zachte stof leidde, net als het inbeelden van een hechte relatie, tot een toename in 

gevoelens van geborgenheid bij deelnemers met een onveilige hechting, terwijl de 
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afstandelijke visualisatie leidde tot een afname van geborgenheid. Degenen die laag 

scoorden op veilige hechting waren echter in staat om zich geborgen te blijven voelen als ze 

de de zachte stof hadden aangeraakt. De bevindingen suggereren dat zachte tactiele 

sensaties een gevoel van verbondenheid en veiligheid kan oproepen, waarmee minder veilig 

gehechte mensen lichte dreigingen kunnen weerstaan. 

Hoofdstuk 6 biedt een overzicht van de belangrijkste bevindingen en conclusies 

van dit proefschrift. Dit hoofdstuk bespreekt de implicaties van de bevindingen voor drie 

invloedrijke theorieën over affectieve aanraking, namelijk hechtingstheorie (attachment 

theory), theorieën van belichaamde cognitie (theories of embodied cognition) en 

neurobiologische theorieën. Dit hoofdstuk bespreekt ook praktische implicaties voor de 

klinische praktijk en het onderwijs. Tot slot biedt dit hoofdstuk nog enkele reflecties op 

recente cultural trends en technologische ontwikkelingen die suggereren dat er een tekort 

aan menselijk contact is in de moderne samenleving. Samengevat benadrukt dit proefschrift 

het belang van affectieve aanraking voor het psychologisch welbevinden van de mens.  



 

133 

 

  



 

134 

  



 

135 

Chapter 9. 

Acknowledgements



Chapter 9. Acknowledgements 

 

136 

I am thankful to the numerous people who helped make this dissertation possible.  

My dissertation journey started many years ago when I met Sander Koole; we did 

some of the work when I was an intern at the VU. We quickly moved on to bigger plans: 

running a brain-imaging study and applying for a competitive research grant. Sander, 

thank you for your mentorship and enthusiasm throughout the years we worked together, 

but especially during the latter stages of writing. You played an essential role in the forming 

of this dissertation, from its tentative beginnings to its more self-assured end.   

Studying the effects of touch on the brain was no small endeavor; I am therefore all 

the more grateful to Mattie Tops, who helped me analyze and interpret the findings of the 

EEG study. Thank you for your input in several of my articles and for being a kind and 

considerate colleague and mentor.  

Iris Schneider also provided me with much-needed guidance early on, and gave 

me a wealth of writing and productivity advice. I am grateful for your help, honesty and 

your patience.   

Members of my reading committee, Antal Haans, Femke van Horen, Elly Konijn 

and Anne Margriet Pot, you have my gratitude for taking the time to read and comment on 

my dissertation. I thank Pim Cuijpers for chairing this committee.  

I thank the many roommates, research group members and colleagues and I have 

had at the Clinical Psychology department, many of whom provided support and 

inspiration. I enjoyed my days at the office with my cheerful former roommates Derek de 

Beurs, Annemiek Huisman, and Sanne Bruijeniks. I thank Johan Meester, Sherida 

Slijngaard and Resy Arts for their practical support. A big thank you to the members of the 

lab, including Caroline Schlinkert, Karin Tanja-Dijkstra and Jolanda Maas, whose 

presence I enjoyed. I am grateful to Robin van Emden, a former roommate with whom I 

exchanged research ideas. I am grateful to have shared a lab and teaching responsibilities 

with Lotte Veenstra.  

My paranymphs really helped (drag) me over the finish line. Daphne Meuwese, 

thank you for the much-needed mental support at the end; Dalya Samur, thank you for 

your positivity and encouragement in the latter stages of writing.  

I also thank my roommates and colleagues at the Biological Psychology 

department, where I worked as a postdoc. I especially thank Eco de Geus, Denise van der 

Mee and Martin Gevonden for all their help, support and encouragement. I could not have 

wished for better colleagues during this time. I also thank the technical team who provided 



Chapter 9. Acknowledgements 

 

137 

support during many of the studies I conducted at both departments. A big thanks to Cor 

Stoof with whom I enjoyed many coffees and baked treats.  

There are others I want to thank who I do not know on a personal level; they 

made a difference all the same. A skilful group of people supported me in The Hague: 

Elmer, Sanne, Nardi, Niels, Liesbeth, Yolanda and Dr Arwert. I also thank the girls of the 

Empowerment group for sharing their experiences. I thank my medical team in Leiden, Dr 

Teng, Dr Beaart-van de Voorde, Dr Huizinga and many others. Thank you Bernard, for 

your calm and wisdom in our conversations. 

Many more people were essential in taking my mind away from experimenting 

and writing. Erik and Paula, thank you for the years of adventure; I enjoyed your creativity, 

imagination and humor.  

A big (panda) hug to Toby Zhang, Jose Zhang and Frank van Boheemen. 

I thank my long time and lifelong friends: Denise Telder, Celesta Bonnet and 

Concetta Peschier, for all their support, for showing up on my doorstep when I need a hug, 

and for cheering me on no matter what. I look forward to many more years of improvised 

sisterhood together. 

Henri en Francien, hartstikke bedankt voor de fijne en rustgevende “weekendjes 

weg” in Renkum en de weekjes weg in Zwitserland! Ik kom altijd met veel plezier bij jullie 

langs om lekker te kletsen tijdens koffie met appeltaart en slagroom en chocola of tijdens 

prachtige wandelingen in de weiden, bossen en bergen. Bedankt voor jullie gastvrijheid, 

steun en goede zorg. Tess, woof!  

Lieve Katja, ik geniet enorm van onze gesprekken, waarmee ik een beetje mee kan 

krijgen van jouw leven en jij van de mijne. Dankjewel voor het delen van jouw ervaringen 

en advies. Bedankt voor je eerlijkheid, het meeleven en het sturen van steun. De tekeningen 

en video’s van de kids, Anna, James, Henry, Jerry, vrolijken me altijd op.  

Glenn en Lizhen, mam en pap, dankjewel voor al jullie liefde en zorg. Ik draag 

zoveel van jullie beiden met me mee... Gedrevenheid, koppigheid, leren door vallen en 

weer opstaan. Pap, bedankt voor de fijne gesprekken over vroeger. Mam, bedankt voor alles 

wat je ons hebt bijgebracht. Ik ben wie ik ben dankzij jullie. Wat ben ik blij dat jullie mijn 

lieve, toegewijde ouders zijn. Ik geniet van alle momenten die we hebben met elkaar. 

Carlo, dankjewel dat je mijn grote broer bent. Ik kan niet wachten jullie weer in 

levende lijve te zien, spreken en omhelzen!  



Chapter 9. Acknowledgements 

 

138 

Viola, je hebt me zo vaak gesteund en geholpen, tijdens mijn stage, NWO-

aanvraag, het opstarten van mijn project, maar vooral tijdens de afgelopen paar jaar. Ik ben 

blij dat ik met jou een appartement heb gedeeld en dat we samen die grappige, onwennige 

eerste stappen hebben genomen. Ik geniet van onze gesprekken, die over van alles kunnen 

gaan, maar je bent altijd scherp, droog, en je kunt me zo enorm aan het lachen maken. 

Dankjewel.   

Sjaak, my life has been in an upward spiral since the day we met. You carefully 

and meticulously put this book together. Thank you for being my rock, my significant otter, 

the object of my affection.  

 



 

139 

  



 

140 

  



 

141 

Chapter 10. 

Publications and Presentations



Chapter 10. Publications and Presentations 

 

142 

Peer reviewed publications 

 

Tjew-A-Sin, M & Koole, S. L. (2018). Data from Paper ‘Terror Management in a 

Multicultural Society: Effects of Mortality Salience on Attitudes to Multiculturalism Are 

Moderated by National Identification and Self-Esteem Among Native Dutch People’ Journal 

of Open Psychology Data 3(1):e2, doi: 10.5334/jopd.39 

 

Tjew-A-Sin, M., & Koole, S. L. (2018). Terror management in a multicultural society: 

effects of mortality salience on attitudes to multiculturalism are moderated by national 

identification and self-esteem among native Dutch people. Frontiers in psychology, 9. 

 

Tjew-A-Sin, M., Tops, M., Heslenfeld, D.J., & Koole, S.L. (2016). Data on simulated 

interpersonal touch, individual differences and the error-related negativity. Data in Brief, 7, 

1327–1330. doi: 10.1016/j.dib.2016.04.016 

 

Tjew-A-Sin, M., Tops, M., Heslenfeld, D.J., & Koole, S.L. (2016). Effects of simulated 

interpersonal touch and trait intrinsic motivation on the error-related negativity. Neuroscience 

Letters, 617, 134-138. doi: 10.1016/j.neulet.2016.01.044 

 

Tjew-A-Sin, M., Schneider, I. K., & Koole, S. L. (2015). Data from Paper ‘Embodied 

Terror Management: Interpersonal Touch Alleviates Existential Concerns among 

Individuals with Low Self-esteem’. Journal of Open Psychology Data 3(1):e2, doi: 

10.5334/jopd.ah 

 

Koole, S. L., Tjew-A-Sin, M., & Schneider, I. K. (2014). Embodied terror management: 

(Simulated) Interpersonal touch alleviates existential concerns among individuals with low 

self-esteem. Psychological Science, 25(1), 30-37. 

 

Tjew-A-Sin, M., Schneider, I. K., & Koole, S. L. (2013). Belichaamde terror 

management: (gesimuleerde) interpersoonlijke aanraking vermindert doodsangst bij mensen 

met een lage zelfwaardering. [Embodied terror management: (Simulated) Interpersonal 

touch alleviates existential concerns among individuals with low self-esteem.] In M. Strick, 



Chapter 10. Publications and Presentations 

 

143 

M. Baas, L. van Dillen, R. Dotsch, D. Lakens & M. de Vries (Eds.), Jaarboek Sociale 

Psychologie 2013 (pp. 209-211). Groningen: Aspo Pers. 

 

Tjew-A-Sin, M., & Koole, S. L. (2013). That human touch that means so much: 

Exploring the tactile dimension of social life. In-Mind Magazine, 17. 

 

Book chapters 

 

Tops, M., Schlinkert, C., Tjew-A-Sin, M., Samur, D., & Koole, S. L. (2015). Protective 

inhibition of self-regulation and motivation: Extending a classic Pavlovian principle to social 

and personality functioning. In G. Gendolla, M. Tops, & S. L. Koole (Eds), Biobehavioral 

approaches to selfregulation: A Handbook. New York: Springer. 

 

Presentations 

 

Tjew-A-Sin, M., Schneider, I. K., & Koole, S. L. (March 2015). Embodied terror 

management: Interpersonal touch alleviates existential concerns among individuals with 

low self-esteem. Paper presented at the NIAS-Lorentz workshop “Social Support TAT; 

Theory, Applications, and Technology”, Leiden, The Netherlands. 

 

Tjew-A-Sin, M., Schneider, I. K., & Koole, S. L. (March 2015). Loneliness moderates the 

Association between Vulnerable Personality and Mental Health. Poster presented at the 1st 

International Convention of Psychological Science, Amsterdam, The Netherlands. 

 

Tjew-A-Sin, M., Schneider, I. K., & Koole, S. L. (July 2014). Embodied terror 

management: Interpersonal touch alleviates existential concerns among individuals with 

low self-esteem. Paper presented at the 17th European Association of Social Psychology 

(EASP) General Meeting, Amsterdam, The Netherlands. 

 

Tjew-A-Sin, M., Schneider, I. K., & Koole, S. L. (December 2013). Belichaamde terror 

management: (gesimuleerde) interpersoonlijke aanraking vermindert doodsangst bij mensen 

met een lage zelfwaardering. [Embodied terror management: (Simulated) Interpersonal 



Chapter 10. Publications and Presentations 

 

144 

touch alleviates existential concerns among individuals with low self-esteem.] Paper 

presented at the 28th ASPO annual convention, Maastricht, The Netherlands. 

 

Tjew-A-Sin, M., Schneider, I. K., & Koole, S. L. (June 2013). Embodied terror 

management: (Simulated) Interpersonal touch alleviates existential concerns among 

individuals with low self-esteem. Paper and poster presented at an interdisciplinary summer 

school on “Embodied intersubjectivity: the 1st and 2nd person perspective”, Aegina, 

Greece. 

Tjew-A-Sin, M., Schneider, I. K., & Koole, S. L. (May 2013). Simulated interpersonal 

touch alleviates existential concerns among individuals with low self-esteem. Poster 

presented at the 25th APS annual convention, Washington DC, United States. 



 

145 

  



 

146 

  



 

147 

Chapter 11. 

Kurt Lewin Institute Dissertation 
Series



 

148 

The “Kurt Lewin Institute Dissertation Series” started in 1997. Since 2016, the following 

dissertations have been published in this series: 

 

2016-01: Anna van ’t Veer: Effortless morality—cognitive and affective processes in 

deception and its detection 

2016-02: Thijs Bouman: Threat by association: How distant events can affect local 

intergroup relations 

2016-03: Tim Theeboom: Workplace coaching: Processes and effects 

2016-04: Sabine Strofer: Deceptive intent: Physiological reactions in different interpersonal 

contexts 

2016-05: Caspar van Lissa: Exercising empathy: The role of adolescents’ developing 

empathy in conflicts with parents 

2016-06: Marlon Mooijman: On the determinants and consequences of punishment goals: 

The role of power, distrust, and rule compliance 

2016-07: Niels van Doesum: Social mindfulness 

2016-08: Leonie Venhoeven: A look on the bright side of an environmentally-friendly life: 

Whether and why acting environmentally-friendly can contribute to well-being 

2016-09: Florien Cramwinckel: The social dynamics of morality 

2016-10: Junhui Wu: Understanding human cooperation: The psychology of gossip, 

reputation, and life history 

2016-11: Elise C. Seip: Desire for vengeance. An emotion-based approach to revenge 

2016-12: Welmer E. Molenmaker: The (un)willingness to reward cooperation and punish 

non-cooperation 

2016-13: Liesbeth Mann: On feeling humiliated. The experience of humiliation in 

interpersonal, intragroup, and intergroup contexts 

2016-14: Angela M. Ruepert: Working on the environment 

2016-15: Femke Hilverda: Making sense of food risk information: The case of organic food. 

2016-16: Debora E. Purba: Antecedents of turnover, organizational citizenship behavior, 

and workplace deviance: Empirical evidence from Indonesia. 

2016-17: Maja Kutlaca: The role of values and value-identity fit in motivating collective 

action 

2016-18: Felicity Turner: A new psychological perspective on identity content, its 

conceptualization, measurement, and application 



 

149 

2016-19: Tim W. Faber: When imitation falls short: The case of complementary actions. 

2016-20: Daniela Becker: Self-control conflict in the eating domain: A cognitive, affective 

and behavioral perspective 

2016-21: Zoi Manesi: Prosocial behavior under surveillance: Understanding the eye-images 

effect 

2017-01: Tracy Cheung: Turning vice into virtue—when low self-control states facilitate 

goal-oriented behaviours 

2017-02: Pum Kommattam: Feeling the other: Emotion interpretation in intercultural 

settings 

2017-03: Lotte Veenstra: Taming tempers: A situated motivational approach to anger 

management 

2017-04: Jolien van Breen: The path of most resistance: How groups cope with implicit 

social identity threat 

2017-05: Yuije Cheng: Creativity under the gun: How threat features and personal 

characteristics motivate creative responding 

2017-06: Eftychia Stamkou: The dynamic nature of social hierarchies: The role of norm 

violations and hierarchical concerns 

2017-07: Anne Marthe van der Bles: Societal discontent—deciphering the zeitgeist 

2017-08: Willem Sleegers: Meaning and pupillometry: The role of physiological arousal in 

meaning maintenance 

2017-09: Julia Sasse: More than a feeling: Strategic emotion expression in intergroup 

conflicts 

2017-10: Nils Kobis: The social psychology of corruption 

2017-11: Tim de Wilde: Struggling to decide. Competition in group decision-making 

2017-12: Nathalie Boot: The creative brain: Some insights into the neural dynamics of 

flexible and persistent creative processes 

2017-13: Johannes Seehusen: Foregone and forethought: Motivation in the context of past 

and future alternatives 

2017-14: Ernst Willem Meerholz: The ‘other’ side of compassion. How the self avoids 

responsibility for past wrongs 

2017-15: Wieke Scholten: Banking on Team Ethics: A team climate perspective on root 

causes of misconduct in financial services 



 

150 

2018-01: Mike Keesman: Observing the mind instead of acting on it: How mindfulness 

empowers people to live healthily 

2018-02: Marije Bakker: Turning crisis into opportunity: The influence of the government 

and the social environment 

2018-03: Miriam Oostinga: Breaking (the) ice: Communication error management in law 

enforcement interactions 

2018-04: Xia Fang: Perceiving and producing facial expressions of emotion: The role of 

dynamic expressions and culture 

2018-05: David Maij: Sensing supernatural agency—An empirical quest on the socio-

cognitive foundations of supernatural beliefs 

2018-06: Mariko Visserman: The Art of sacrifice: Self-other dilemmas, biased perceptions, 

and the emergence of gratitude 

2018-07: Caroline Schlinkert: Minding the body: The role of rumination and stress in 

embodied information processing 

2018-08: Aafke van Mourik Broekman: An experimental approach to group growth: When 

boundaries between performers and observers are breached 

2018-09: Judith Rachl: Unconscious bonding—forming bonds quickly in today’s fast-paced 

society 

2018-10: Bibiana Armenta Gutierrez: Stepping into old age. A dynamic perspective on age 

identity change in the transition from midlife to older adulthood 

2018-11: Dalya Samur: From reading to feeling: A language-based approach to alexithymia 

2018-12: Marloes Huis: Women’s empowerment in the context of microfinance services 

2018-13: Ernst Noppers: Driving adoption. The symbolic value of sustainable innovations 

2018-14: Sosja Prinsen: Justified indulgence: The effects of self-licensing on self-regulation 

over time 

2018-15: Ali Mashuri: Dealing with separatism conflict in Indonesia: Examining an 

interactive model of conflict de-escalation and resolution 

2018-16: Darya Moghimi: Doing well and feeling well: The role of selection, optimization, 

and compensation as strategies of successful (daily) life management 

2019-01: Wendy Schreurs: Crossing lines together: How and why citizens participate in the 

police domain 

2019-02: Kiki de Jonge: Stimulating creativity: Matching person and context 



 

151 

2019-03: Catherine Molho: The psychological underpinnings of cooperation and the 

punishment of non-cooperators: Insights from the lab to the field 

2019-04: Xiaoyue Tan: The psychology of loss management 

2019-05: Lisanne Pauw: A problem shared is a problem halved? On the dyadic nature of 

emotion regulation 

2019-06: Tina Venema: Preferences as boundary condition of nudge effectiveness. The 

potential of nudges under empirical investigation. 

2019-07: Loes Kreemers: Searching for a job: Problem- and emotion-focused coping 

2019-08: Bastian Jaeger: Facial discrimination: The irresistible influence of first impressions 

2020-01: Florian Wanders: Rebels, renegades, and Robin Hoods: The social-hierarchical 

dynamics surrounding norm violators 

2020-02: Marko Milovanovic: Intrinsically motivating social influence 

2020-03: Simon Columbus: Subjective interdependence and prosocial behaviour 

2020-04: Annemijn Peters: When well begun is half done: How the adoption of sustainable 

energy technologies can lead to sustainable use of the technologies and other pro-

environmental behaviours 

2020-05: Josefine Geiger: Context matters: Three ways of how the context influences 

recycling behavior 

2020-06: Lianne Aarntzen: Work-family guilt: A straightjacket keeping parents in 

traditional gender roles 

2020-07: Mandy Tjew-A-Sin: Contact Comfort: Psychological Effects of Actual and 

Simulated Affectionate Touch 

 



 

152 

  



 

153 

Chapter 12. 

References



Chapter 12. References 

 

154 

Ackerley, R., Wasling, H. B., Liljencrantz, J., Olausson, H., Johnson, R. D., & Wessberg, J. 
(2014). Human C-tactile afferents are tuned to the temperature of a skin-stroking 
caress. Journal of Neuroscience, 34(8), 2879-2883.  

Aghabati, N., Mohammadi, E., & Pour Esmaiel, Z. (2010). The effect of therapeutic touch 
on pain and fatigue of cancer patients undergoing chemotherapy. Evidence-Based 
Complementary and Alternative Medicine, 7(3), 375-381.  

Agren, G., Lundeberg, T., Uvnäs-Moberg, K., & Sato, A. (1995). The oxytocin antagonist 
1-deamino-2-D-Tyr-(Oet)-4-Thr-8-Orn-oxytocin reverses the increase in the 
withdrawal response latency to thermal, but not mechanical nociceptive stimuli 
following oxytocin administration or massage-like stroking in rats. Neurosci Lett, 

187(1), 49-52. doi:10.1016/0304-3940(95)11335-t 
Aiken, L. S., & West, S. G. (1991). Multiple Regression: Testing and interpreting interactions. 

Newbury Park, CA: Sage. 
Ainsworth, M. D. S. (1967). Infancy in Uganda: infant care and the growth of love. Oxford, 

England: Johns Hopkins Press. 
Ainsworth, M. D. S. (1979). Infant–mother attachment. American Psychologist, 34(10), 932.  
Ainsworth, M. D. S., Bell, S. M., & Stayton, D. (1972). Individual differences in the 

development of some attachment behaviors. Merrill-Palmer Quarterly of Behavior 

Development, 18(2), 123-143.  
Ainsworth, M. D. S., Blehar, M. C., Waters, E., & Wall, S. (1978). Patterns of attachment: A 

psychological study of the strange situation. Oxford, England: Lawrence Erlbaum. 
Anderson, M. L. (2010). Neural reuse: A fundamental organizational principle of the brain. 

33(4), 245-266.  
Andrew, D. (2010). Quantitative characterization of low‐threshold mechanoreceptor inputs 

to lamina I spinoparabrachial neurons in the rat. The Journal of physiology, 588(1), 
117-124.  

Anisfeld, E., Casper, V., Nozyce, M., & Cunningham, N. (1990). Does infant carrying 
promote attachment? An experimental study of the effects of increased physical 
contact on the development of attachment. Child development, 61, 1617-1627. 
doi:10.2307/1130769 

Auvray, M., Myin, E., & Spence, C. (2008). The sensory-discriminative and affective-
motivational aspects of pain. Neuroscience and Biobehavioral Reviews, 34, 214-223. 
doi:10.1016/j.neubiorev.2008.07.008 

Bachar, E., Canetti, L., Galilee-Weisstub, E., Kaplan-DeNour, A., & Shalev, A. Y. (1998). 
Childhood vs. adolescence transitional object attachment, and its relation to 
mental health and parental bonding. Child psychiatry and human development, 28(3), 
149-167.  

Baldwin, M., Keelan, J., Fehr, B., Enns, V., & Koh-Rangarajoo, E. (1996). Social-Cognitive 
Conceptualization of Attachment Working Models: Availability and Accessibility 
Effects. Journal of personality and social psychology, 71, 94-109. doi:10.1037/0022-
3514.71.1.94 

Baldwin, M. W. (1994). Primed Relational Schemas as a Source of Self-Evaluative 
Reactions. Journal of Social and Clinical Psychology, 13(4), 380-403. 
doi:10.1521/jscp.1994.13.4.380 

Baron-Cohen, S., & Belmonte, M. K. (2005). Autism: a window onto the development of 
the social and the analytic brain. Annu Rev Neurosci, 28, 109-126. 
doi:10.1146/annurev.neuro.27.070203.144137 

Barsalou, L. W. (1999). Perceptual symbol systems. 22(4), 577-660.  



Chapter 12. References 

155 

Barsalou, L. W. (2008). Grounded Cognition. Annual Review of Psychology, 59(1), 617-645. 
doi:10.1146/annurev.psych.59.103006.093639 

Bartholomew, K. (1990). Avoidance of intimacy: An attachment perspective. Journal of Social 

and Personal Relationships, 7(2), 147-178. doi:10.1177/0265407590072001 
Bartholomew, K., & Horowitz, L. M. (1991). Attachment styles among young adults: a test 

of a four-category model. Journal of personality and social psychology, 61(2), 226.  
Becker, E. (1973). The denial of death. New York: Simon & Schuster. 
Beckes, L., Ijzerman, H., & Tops, M. (2015). Toward a radically embodied neuroscience of 

attachment and relationships. Frontiers in human neuroscience, 9, 266-266. 
doi:10.3389/fnhum.2015.00266 

Ben-Ari, A., & Lavee, Y. (2007). Dyadic closeness in marriage: From the inside story to a 
conceptual model. Journal of Social and Personal Relationships, 24(5), 627-644.  

Benner, P. (2004). Using the Dreyfus Model of Skill Acquisition to Describe and Interpret 
Skill Acquisition and Clinical Judgment in Nursing Practice and Education. Bulletin 
of Science, Technology & Society, 24, 188-199. doi:10.1177/0270467604265061 

Berenson, K. R., Gyurak, A., Ayduk, Ö., Downey, G., Garner, M. J., Mogg, K., . . . Pine, 
D. S. J. J. o. r. i. p. (2009). Rejection sensitivity and disruption of attention by 
social threat cues. 43(6), 1064-1072.  

Bernstein, P. L., Friedmann, E., & Malaspina, A. (2000). Animal-Assisted Therapy 
Enhances Resident Social Interaction and Initiation in Long-Term Care Facilities. 
Anthrozoös, 13(4), 213-224. doi:10.2752/089279300786999743 

Björnsdotter, M., Löken, L., Olausson, H., Vallbo, Å., & Wessberg, J. (2009). Somatotopic 
organization of gentle touch processing in the posterior insular cortex. Journal of 
Neuroscience, 29(29), 9314-9320.  

Blackwell, P. L. (2000). The influence of touch on child development: Implications for 
intervention. Infants and Young Children, 13(1), 25-39.  

Boksem, M. A., Tops, M., Kostermans, E., & De Cremer, D. (2008). Sensitivity to 
punishment and reward omission: evidence from error-related ERP components. 
Biol Psychol, 79(2), 185-192. doi:10.1016/j.biopsycho.2008.04.010 

Boksem, M. A., Tops, M., Wester, A. E., Meijman, T. F., & Lorist, M. M. (2006). Error-
related ERP components and individual differences in punishment and reward 
sensitivity. Brain Res, 1101(1), 92-101. doi:10.1016/j.brainres.2006.05.004 

Bolger, N., & Amarel, D. (2007). Effects of social support visibility on adjustment to stress: 
Experimental evidence. Journal of personality and social psychology, 92(3), 458.  

Bookwala, J., & Zdaniuk, B. (1998). Adult attachment styles and aggressive behavior within 
dating relationships [Sage Publications doi:10.1177/0265407598152003]. 
Retrieved 

Botvinick, M., Nystrom, L. E., Fissell, K., Carter, C. S., & Cohen, J. D. (1999). Conflict 
monitoring versus selection-for-action in anterior cingulate cortex. Nature, 

402(6758), 179-181. doi:10.1038/46035 
Bowlby, J. (1969). Attachment and loss: volume I: attachment. In Attachment and Loss: Volume 

I: Attachment (pp. 1-401): London: The Hogarth Press and the Institute of Psycho-
Analysis. 

Bowlby, J. (1973a). Attachment and loss, Vol. 2: Separation. New York: Basic Books. 
Bowlby, J. (1973b). Attachment and loss, vol. II: Separation: Basic Books. 
Bowlby, J. (1980). Attachment and loss: Separation: Anxiety and anger (Vol. 2): Vintage. 
Bowlby, J. (1988). A secure base: Parent-child attachment and healthy human development. New York, 

NY, US: Basic Books. 



Chapter 12. References 

 

156 

Bowlby, J. (2008). Attachment: Basic books. 
Brennan, K. A., Clark, C. L., & Shaver, P. R. (1998). Self-report measurement of adult 

attachment: An integrative overview.  
Brennan, K. A., Wu, S., & Loev, J. (1998). Adult romantic attachment and individual 

differences in attitudes toward physical contact in the context of adult romantic 
relationships.  

Brooks, R. A. (1991). Intelligence without representation. Artificial intelligence, 47(1-3), 139-
159.  

Brosch, T., Sander, D., & Scherer, K. R. (2007). That baby caught my eye... attention 
capture by infant faces.  

Busch, M., Visser, A., Eybrechts, M., van Komen, R., Oen, I., Olff, M., . . . Boxma, H. 
(2012). The implementation and evaluation of therapeutic touch in burn patients: 
an instructive experience of conducting a scientific study within a non-academic 
nursing setting. Patient education and counseling, 89(3), 439-446.  

Caldji, C., Diorio, J., & Meaney, M. J. (2000). Variations in maternal care in infancy 
regulate the development of stress reactivity. Biological psychiatry, 48(12), 1164-1174.  

Campbell, L., & Marshall, T. (2011). Anxious Attachment and Relationship Processes: An 
Interactionist Perspective. J Pers, 79, 1219-1250. doi:10.1111/j.1467-
6494.2011.00723.x 

Carlson, M., & Earls, F. (1997). Psychological and neuroendocrinological sequelae of early 
social deprivation in institutionalized children in Romania. Ann N Y Acad Sci, 807, 
419-428. doi:10.1111/j.1749-6632.1997.tb51936.x 

Carrillo-de-la-Pena, M. T., & Cadaveira, F. (2000). The effect of motivational instructions 
on P300 amplitude. Neurophysiol Clin, 30(4), 232-239. doi:10.1016/s0987-
7053(00)00220-3 

Chopik, W. J., Edelstein, R. S., van Anders, S. M., Wardecker, B. M., Shipman, E. L., & 
Samples-Steele, C. R. (2014). Too close for comfort? Adult attachment and 
cuddling in romantic and parent–child relationships. Personality and individual 
Differences, 69, 212-216.  

Christensen, J. C., Shiyanov, P. A., Estepp, J. R., & Schlager, J. J. (2014). Lack of 
association between human plasma oxytocin and interpersonal trust in a prisoner’s 
dilemma paradigm. PLoS One, 9(12), e116172.  

Chu, M.-T., Khosla, R., Khaksar, S. M. S., & Nguyen, K. (2017). Service innovation 
through social robot engagement to improve dementia care quality. Assistive 

Technology, 29(1), 8-18.  
Clark, A. (1998). Being there: Putting brain, body, and world together again: MIT press. 
Coan, J. A., Schaefer, H. S., & Davidson, R. J. (2006). Lending a hand: Social regulation of 

the neural response to threat. Psychological Science, 17(12), 1032-1039.  
Cohen, K. N., & Clark, J. A. (1984). Transitional object attachments in early childhood and 

personality characteristics in later life. 46(1), 106.  
Collins, N. L., & Feeney, B. (2000). A Safe Haven: An Attachment Theory Perspective on 

Support Seeking and Caregiving in Intimate Relationships. Journal of personality and 

social psychology, 78, 1053-1073. doi:10.1037/0022-3514.78.6.1053 
Collins, N. L., & Feeney, B. C. (2004). Working models of attachment shape perceptions of 

social support: evidence from experimental and observational studies. Journal of 
personality and social psychology, 87(3), 363.  



Chapter 12. References 

157 

Collins, N. L., & Read, S. J. (1990). Adult attachment, working models, and relationship 
quality in dating couples [American Psychological Association doi:10.1037/0022-
3514.58.4.644]. Retrieved 

Crusco, A. H., & Wetzel, C. G. (1984). The Midas Touch: The effects of interpersonal 
touch on restaurant tipping. Personality and social psychology bulletin, 10(4), 512-517. 
doi:10.1177/0146167284104003 

Cyranowski, J. M., Shear, M. K., Rucci, P., Fagiolini, A., Frank, E., Grochocinski, V. J., . . 
. Cassano, G. (2002). Adult separation anxiety: psychometric properties of a new 
structured clinical interview. J Psychiatr Res, 36(2), 77-86. doi:10.1016/s0022-
3956(01)00051-6 

De Dreu, C. K. W., Greer, L. L., Van Kleef, G. A., Shalvi, S., & Handgraaf, M. J. J. 
(2011). Oxytocin promotes human ethnocentrism. Proceedings of the National Academy 
of Sciences of the United States of America, 108(4), 1262-1266.  

Debrot, A., Schoebi, D., Perrez, M., & Horn, A. B. (2013). Touch as an interpersonal 
emotion regulation process in couples’ daily lives: The mediating role of 
psychological intimacy. Personality and social psychology bulletin, 39(10), 1373-1385.  

Dehaene, S., Posner, M. I., & Tucker, D. M. (1994). Localization of a Neural System for 
Error Detection and Compensation. Psychological Science, 5(5), 303-305.  

Di Simplicio, M., Massey-Chase, R., Cowen, P. J., & Harmer, C. J. (2009). Oxytocin 
enhances processing of positive versus negative emotional information in healthy 
male volunteers. J Psychopharmacol, 23(3), 241-248. 
doi:10.1177/0269881108095705 

Diefendorff, J. M., Hall, R. J., Lord, R. G., & Strean, M. L. (2000). Action–state 
orientation: Construct validity of a revised measure and its relationship to work-
related variables. Journal of Applied Psychology, 85(2), 250-263. doi:10.1037/0021-
9010.85.2.250 

Diego, M. A., Field, T., Hernandez-Reif, M., Shaw, J. A., Rothe, E. M., Castellanos, D., & 
Mesner, L. (2002). Aggressive adolescents benefit from massage therapy. 
Adolescence, 37(147), 597-608.  

Dobson, S., Upadhyaya, S., Conyers, I., & Raghavan, R. (2002). Touch in the care of 
people with profound and complex needs: A review of the literature. Journal of 
Learning Disabilities, 6(4), 351-362.  

Dölen, G., Darvishzadeh, A., Huang, K. W., & Malenka, R. C. (2013). Social reward 
requires coordinated activity of nucleus accumbens oxytocin and serotonin. Nature, 

501(7466), 179.  
Dollard, J., & Miller, N. E. (1950). Personality and psychotherapy; an analysis in terms of 

learning, thinking, and culture.  
Dove, G. (2009). Beyond perceptual symbols: A call for representational pluralism. Cognition, 

110, 412-431. doi:10.1016/j.cognition.2008.11.016 
Dunbar, R. I. (2010). The social role of touch in humans and primates: behavioural 

function and neurobiological mechanisms. Neuroscience Biobehavioral Reviews, 34(2), 
260-268.  

Dunbar, R. I. M. (2010). The social role of touch in humans and primates: Behavioural 
function and neurobiological mechanisms. Neuroscience and Biobehavioral Reviews, 

34(2), 260-268.  
Eaton, M., Mitchell-Bonair, I. L., & Friedmann, E. (1986). The effect of touch on 

nutritional intake of chronic organic brain syndrome patients. Journal of Gerontology, 
41(5), 611-616. doi:10.1093/geronj/41.5.611 



Chapter 12. References 

 

158 

Egeland, B., & Farber, E. A. (1984). Infant-mother attachment: factors related to its 
development and changes over time. Child Dev, 55(3), 753-771.  

Ein-Dor, T., & Doron, G. (2015). Psychopathology and attachment. In Attachment theory and 

research: New directions and emerging themes. (pp. 346-373). New York, NY, US: 
Guilford Press. 

Ellingsen, D.-M., Leknes, S., Løseth, G., Wessberg, J., & Olausson, H. J. F. i. p. (2016). The 
neurobiology shaping affective touch: expectation, motivation, and meaning in the 
multisensory context. 6, 1986.  

Ellingsen, D.-M., Wessberg, J., Eikemo, M., Liljencrantz, J., Endestad, T., Olausson, H., & 
Leknes, S. (2013). Placebo improves pleasure and pain through opposite 
modulation of sensory processing. Proceedings of the National Academy of Sciences, 
110(44), 17993-17998.  

Escalona, A., Field, T., Singer-Strunck, R., Cullen, C., & Hartshorn, K. (2001). Brief 
report: improvements in the behavior of children with autism following massage 
therapy. J Autism Dev Disord, 31(5), 513-516. doi:10.1023/a:1012273110194 

Essick, G. K., McGlone, F., Dancer, C., Fabricant, D., Ragin, Y., Phillips, N., . . . Guest, S. 
(2010). Quantitative assessment of pleasant touch. Neuroscience and Biobehavioral 
Reviews, 34(2), 192-203.  

Fairhurst, M. T., Löken, L., & Grossmann, T. (2014). Physiological and behavioral 
responses reveal 9-month-old infants’ sensitivity to pleasant touch. Psychological 

Science, 25(5), 1124-1131.  
Falkenstein, M., Hohnsbein, J., Hoormann, J., & Blanke, L. (1991). Effects of crossmodal 

divided attention on late ERP components. II. Error processing in choice reaction 
tasks. Electroencephalogr Clin Neurophysiol, 78(6), 447-455. doi:10.1016/0013-
4694(91)90062-9 

Falkenstein, M., Hoormann, J., & Hohnsbein, J. (1999). ERP components in Go/Nogo 
tasks and their relation to inhibition. Acta Psychol (Amst), 101(2-3), 267-291. 
doi:10.1016/s0001-6918(99)00008-6 

Fay, A. J., & Maner, J. K. (2012). Warmth, spatial proximity, and social attachment: The 
embodied perception of a social metaphor. Journal of Experimental Social Psychology, 

48(6), 1369-1372.  
Feeney, B. C., & Collins, N. L. (2015). A new look at social support: A theoretical 

perspective on thriving through relationships. Personality and Social Psychology Review, 
19(2), 113-147.  

Feeney, J., & Noller, P. (1990). Attachment Style as a Predictor of Adult Romantic 
Relationships. Journal of personality and social psychology, 58, 281-291. 
doi:10.1037/0022-3514.58.2.281 

Feeney, J. A. (1999). Adult attachment, emotional control, and marital satisfaction. Personal 
Relationships, 6(2), 169-185. doi:10.1111/j.1475-6811.1999.tb00185.x 

Feldman, R. (2012). Oxytocin and social affiliation in humans. Hormones and behavior, 61(3), 
380-391.  

Feldman, R., Rosenthal, Z., & Eidelman, A. I. (2014). Maternal-preterm skin-to-skin 
contact enhances child physiologic organization and cognitive control across the 
first 10 years of life. Biological psychiatry, 75(1), 56-64.  

Feldman, R., Singer, M., & Zagoory, O. (2010). Touch attenuates infants’ physiological 
reactivity to stress. Developmental science, 13(2), 271-278.  



Chapter 12. References 

159 

Field, T. (1999a). American adolescents touch each other less and are more aggressive 
toward their peers as compared with French adolescents. Adolescence, 34(136), 753-
753.  

Field, T. (1999b). Preschoolers in America are Touched Less and are More Aggressive 
Than Preschoolers in France. Early Child Development and Care, 151(1), 11-17. 
doi:10.1080/0300443991510102 

Field, T. (2001). Touch. Cambridge, MA, US: MIT Press. 
Field, T. (2002). Infants' need for touch. Human Development, 45(2), 100.  
Field, T. (2005). Touch deprivation and aggression against self among adolescents. 

Developmental Psychobiology of Aggression, 117-140. 
doi:10.1017/CBO9780511499883.007 

Field, T. (2014). Touch: MIT press. 
Field, T., Diego, M. A., Hernandez-Reif, M., Schanberg, S., & Kuhn, C. (2004). Massage 

therapy effects on depressed pregnant women. Journal of Psychosomatic Obstetrics and 
Gynecology, 25(2), 115-122.  

Field, T., Hernandez-Reif, M., Diego, M., Schanberg, S., & Kuhn, C. (2005). Cortisol 
decreases and serotonin and dopamine increase following massage therapy. 
International Journal of Neuroscience, 115(10), 1397-1413.  

Fiske, A. P. (1991). Structures of social life: The four elementary forms of human relations: 
Communal sharing, authority ranking, equality matching, market pricing [Free 
Press]. Retrieved 

Fiske, A. P. (2004). Relational Models Theory 2.0 [Lawrence Erlbaum Associates 
Publishers]. Retrieved 

Florian, V., Mikulincer, M., & Hirschberger, G. (2002). The anxiety-buffering function of 
close relationships: Evidence that relationship commitment acts as a terror 
management mechanism. 82(4), 527.  

Floyd, K. (2006). Communicating affection: Interpersonal behavior and social context: Cambridge 
University Press. 

Fortuna, K., Baor, L., Israel, S., Abadi, A., & Knafo, A. (2014). Attachment to inanimate 
objects and early childcare: A twin study. Frontiers in psychology, 5, 486.  

Foster, M. E., Alami, R., Gestranius, O., Lemon, O., Niemelä, M., Odobez, J.-M., & 
Pandey, A. K. (2016). The MuMMER project: Engaging human-robot interaction in real-

world public spaces. Paper presented at the International Conference on Social 
Robotics. 

Fraley, R. C., & Shaver, P. R. (1997). Adult attachment and the suppression of unwanted 
thoughts. J Pers Soc Psychol, 73(5), 1080-1091. doi:10.1037//0022-3514.73.5.1080 

Fraley, R. C., Waller, N. G., & Brennan, K. A. (2000). An item response theory analysis of 
self-report measures of adult attachment. J Pers Soc Psychol, 78(2), 350-365. 
doi:10.1037//0022-3514.78.2.350 

Gaddini, R. (1970). Transitional objects and the process of individuation: A study in three 
different social groups. Journal of the American Academy of Child Psychiatry.  

Gallace, A., & Spence, C. (2008). Gallace A, Spence C. The science of interpersonal touch: 
an overview. Neurosci Biobehav Rev 34: 246-259. Neuroscience and Biobehavioral 
Reviews, 34, 246-259. doi:10.1016/j.neubiorev.2008.10.004 

Gallese, V., & Goldman, A. (1998). Mirror neurons and the simulation theory of mind-
reading. Trends in cognitive sciences, 2(12), 493-501.  



Chapter 12. References 

 

160 

Gathwala, G., Singh, B., & Balhara, B. (2008). KMC facilitates mother baby attachment in 
low birth weight infants. Indian journal of pediatrics, 75, 43-47. doi:10.1007/s12098-
008-0005-x 

Gazzola, V., Spezio, M. L., Etzel, J. A., Castelli, F., Adolphs, R., & Keysers, C. (2012). 
Primary somatosensory cortex discriminates affective significance in social touch. 
109(25), E1657-E1666. doi:10.1073/pnas.1113211109 %J Proceedings of the 
National Academy of Sciences 

Gehring, W. J., Coles, M. G. H., Meyer, D. E., & Donchin, E. (1990). The error-related 
negativity: an event-related brain potential accompanying errors Psychophysiology, 
27, S34.  

Gehring, W. J., Goss, B., Coles, M. G. H., Meyer, D. E., & Donchin, E. (1993). A Neural 
System for Error Detection and Compensation. Psychological Science, 4(6), 385-390. 
doi:10.1111/j.1467-9280.1993.tb00586.x 

Gentsch, A., Panagiotopoulou, E., & Fotopoulou, A. (2015). Active Interpersonal Touch 
Gives Rise to the Social Softness Illusion. Current Biology, 25(18), 2392-2397.  

Gillath, O., Bunge, S. A., Shaver, P. R., Wendelken, C., & Mikulincer, M. (2005). 
Attachment-style differences in the ability to suppress negative thoughts: exploring 
the neural correlates. Neuroimage, 28(4), 835-847.  

Gillath, O., Giesbrecht, B., & Shaver, P. R. J. J. o. E. S. P. (2009). Attachment, attention, 
and cognitive control: Attachment style and performance on general attention 
tasks. 45(4), 647-654.  

Glenberg, A. M. (2010). Embodiment as a unifying perspective for psychology. J Wiley 

Interdisciplinary Reviews: Cognitive Science, 1(4), 586-596.  
Glenberg, A. M., & Kaschak, M. P. (2002). Grounding language in action. J Psychonomic 

bulletin, 9(3), 558-565.  
Glenberg, A. M., & Robertson, D. A. (2000). Symbol grounding and meaning: A 

comparison of high-dimensional and embodied theories of meaning. J Journal of 

memory, 43(3), 379-401.  
Goldenberg, J. L., Pyszczynski, T., Greenberg, J. L., & Solomon, S. (2000). Fleeing the Body: 

A Terror Management Perspective on the Problem of Human Corporeality. 
Goldman, M., Kiyohara, O., & Pfannensteil, D. A. (1985). Interpersonal Touch, Social 

Labeling, and the Foot-in-the-Door Effect. The Journal of Social Psychology, 125(2), 
143-147. doi:10.1080/00224545.1985.9922866 

Goldstein, P., Weissman-Fogel, I., Dumas, G., & Shamay-Tsoory, S. G. (2018). Brain-to-
brain coupling during handholding is associated with pain reduction. Proceedings of 
the National Academy of Sciences, 115(11), E2528-E2537.  

Gordon, I., Voos, A. C., Bennett, R. H., Bolling, D. Z., Pelphrey, K. A., & Kaiser, M. D. 
(2013). Brain mechanisms for processing affective touch. Human Brain Mapping, 
34(4), 914-922.  

Gordon, I., Zagoory-Sharon, O., Leckman, J. F., & Feldman, R. (2010). Oxytocin and the 
development of parenting in humans. Biological psychiatry, 68(4), 377-382.  

Granger, B., & Kogan, L. (2006). Animal-Assisted Therapy in Specialized Settings. 
Handbook on Animal-Assisted Therapy, 213-236. doi:10.1016/B978-012369484-
3/50013-X 

Grant, B. M., Giddings, L. S., & Beale, J. E. (2005). Vulnerable bodies: Competing 
discourses of intimate bodily care. Journal of Nursing Education, 44(11), 498-504.  



Chapter 12. References 

161 

Gratton, G., Coles, M. G., & Donchin, E. (1983). A new method for off-line removal of 
ocular artifact. Electroencephalogr Clin Neurophysiol, 55(4), 468-484. doi:10.1016/0013-
4694(83)90135-9 

Greenbaum, P. E., Lumley, M. A., Turner, C., & Melamed, B. G. (1993). Dentist's 
reassuring touch: effects on children's behavior. Pediatr Dent, 15(1), 20-24.  

Greenberg, J., Solomon, S., & Pyszczynski, T. (1997). Terror management theory of self-
esteem and cultural worldviews: Empirical assessments and conceptual 
refinements. In Advances in Experimental Social Psychology (Vol. 29, pp. 61-139): 
Elsevier. 

Grewen, K. M., Anderson, B. J., Girdler, S. S., & Light, K. C. (2003). Warm partner 
contact is related to lower cardiovascular reactivity. Behavioral Medicine, 29(3), 123-
130. doi:10.1080/08964280309596065 

Guastella, A. J., Einfeld, S. L., Gray, K. M., Rinehart, N. J., Tonge, B. J., Lambert, T. J., & 
Hickie, I. B. (2010). Intranasal oxytocin improves emotion recognition for youth 
with autism spectrum disorders. Biol Psychiatry, 67(7), 692-694. 
doi:10.1016/j.biopsych.2009.09.020 

Guéguen, N. (2004). Nonverbal Encouragement of Participation in a Course: the Effect of 
Touching. Social Psychology of Education, 7, 89-98. 
doi:10.1023/B:SPOE.0000010691.30834.14 

Guéguen, N. (2007). Courtship compliance: The effect of touch on women's behavior. Social 

Influence, 2(2), 81-97. doi:10.1080/15534510701316177 
Guéguen, N., & Fischer-Lokou, J. (2002). An evaluation of touch on a large request: a field 

setting. Psychol Rep, 90(1), 267-269. doi:10.2466/pr0.2002.90.1.267 
Guéguen, N., & Fischer-lokou, J. (2003). Tactile Contact and Spontaneous Help: An 

Evaluation in a Natural Setting. The Journal of Social Psychology, 143(6), 785-787. 
doi:10.1080/00224540309600431 

Guéguen, N., & Vion, M. (2009). The effect of a practitioner's touch on a patient's 
medication compliance. Psychol Health Med, 14(6), 689-694. 
doi:10.1080/13548500903334739 

Guerrero, L. K. (1996). Attachment‐style differences in intimacy and involvement: A test of 
the four‐category model. Communication Monographs, 63(4), 269-292. 
doi:10.1080/03637759609376395 

Haans, A., & IJsselsteijn, W. (2006). Mediated social touch: a review of current research and 
future directions. Virtual Reality, 9(2), 149-159. doi:10.1007/s10055-005-0014-2 

Haans, A., & IJsselsteijn, W. A. (2009). The Virtual Midas Touch: Helping Behavior After a 
Mediated Social Touch. IEEE Trans Haptics, 2(3), 136-140. 
doi:10.1109/toh.2009.20 

Hahn, A. C., Xiao, D., Sprengelmeyer, R., & Perrett, D. I. J. Q. J. o. E. P. (2013). Gender 
differences in the incentive salience of adult and infant faces. 66(1), 200-208.  

Hajcak, G., Moser, J. S., Yeung, N., & Simons, R. F. (2005). On the ERN and the 
significance of errors. Psychophysiology, 42(2), 151-160. doi:10.1111/j.1469-
8986.2005.00270.x 

Harmon-Jones, E., Simon, L., Greenberg, J., Pyszczynski, T., Solomon, S., & McGregor, 
H. (1997a). Terror management theory and self-esteem: Evidence that increased 
self-esteem reduced mortality salience effects. Journal of personality and social 
psychology, 72(1), 24.  

Harmon-Jones, E., Simon, L., Greenberg, J., Pyszczynski, T., Solomon, S., & McGregor, 
H. (1997b). Terror management theory and self-esteem: Evidence that increased 



Chapter 12. References 

 

162 

self-esteem reduces mortality salience effects. Journal of Personality and Social 

Psychology, 72(1), 24-36.  
Hart, J., Shaver, P. R., & Goldenberg, J. L. (2005). Attachment, self-esteem, worldviews, 

and terror management: evidence for a tripartite security system. Journal of 
personality and social psychology, 88(6), 999.  

Hart, S., Field, T., Hernandez‐Reif, M., & Lundy, B. (1998). Preschoolers' Cognitive 
Performance Improves Following Massage. Early Child Development and Care, 143(1), 
59-64. doi:10.1080/0300443981430105 

Hazan, C., & Shaver, P. (1987). Romantic love conceptualized as an attachment process. 
Journal of personality and social psychology, 52(3), 511.  

Hertenstein, M. J., & Campos, J. J. (2001). Emotion regulation via maternal touch [Press 
release] 

Hertenstein, M. J., Keltner, D., App, B., Bulleit, B. A., & Jaskolka, A. R. (2006). Touch 
communicates distinct emotions. Emotion, 6(3), 528.  

Hertenstein, M. J., Verkamp, J. M., Kerestes, A. M., & Holmes, R. M. (2006). The 
communicative functions of touch in humans, nonhuman primates, and rats: a 
review and synthesis of the empirical research. Genetic, Social, and General Psychology 
Monographs, 132(1), 5-94.  

Hinchet, R., Vechev, V., Shea, H., & Hilliges, O. (2018). DextrES: Wearable Haptic Feedback 
for Grasping in VR via a Thin Form-Factor Electrostatic Brake. Paper presented at the The 
31st Annual ACM Symposium on User Interface Software and Technology. 

Hinde, R. A., & Barden, L. A. J. A. B. (1985). The evolution of the teddy bear. 33(4), 1371-
1373.  

Hobara, M. (2003). Prevalence of transitional objects in young children in Tokyo and New 
York. Infant Mental Health Journal, 24(2), 174-191.  

Hofstra, J., van Oudenhoven, J. P., & Buunk, B. P. (2005). Attachment styles and majority 
members’ attitudes towards adaptation strategies of immigrants. International Journal 

of Intercultural Relations, 29(5), 601-619.  
Hollander, E., Bartz, J., Chaplin, W., Phillips, A., Sumner, J., Soorya, L., . . . Wasserman, 

S. (2007). Oxytocin increases retention of social cognition in autism. Biol Psychiatry, 

61(4), 498-503. doi:10.1016/j.biopsych.2006.05.030 
Holmes, J. G., & Rempel, J. K. (1989). Trust in close relationships [Sage Publications, Inc]. 

Retrieved 
Holroyd, C. B., & Coles, M. (2002). The neural basis of human error processing: 

Reinforcement learning, dopamine, and the error-related negativity. Psychological 
Review, 109, 679-709. doi:10.1037//0033-295X.109.4.679 

Holroyd, J. C., & Brodsky, A. M. (1977). Psychologists' attitudes and practices regarding 
erotic and nonerotic physical contact with patients. American Psychologist, 32(10), 
843-849. doi:10.1037/0003-066X.32.10.843 

Holt-Lunstad, J., Birmingham, W. A., & Light, K. C. (2008). Influence of a “warm touch” 
support enhancement intervention among married couples on ambulatory blood 
pressure, oxytocin, alpha amylase, and cortisol. Psychosomatic medicine, 70(9), 976-
985.  

Hong, K. M., & Townes, B. D. (1976). Infants' attachment to inanimate objects: A cross-
cultural study. Journal of the American Academy of Child Psychiatry.  

Horvath, A. O., Del Re, A., Flückiger, C., & Symonds, D. (2011). Alliance in individual 
psychotherapy. Journal of Psychotherapy, 48(1), 9.  



Chapter 12. References 

163 

Houellebecq, M. (Ed.) (1998). Les particules élémentaires [The elementary particles]. Paris: 
Flammarion. 

Howard, D. M. (1988). The Effects of Touch in the Geriatric Population. Physical & 

Occupational Therapy In Geriatrics, 6(2), 35-50. doi:10.1080/J148V06N02_05 
Hunter, M., & Struve, J. (1998). The ethical use of touch in psychotherapy: Sage. 
IJzerman, H., Karremans, J. C., Thomsen, L., & Schubert, T. W. (2013). How attachment 

styles modulate communal cues of physical warmth. Social Psychology, 44(2), 160-
166.  

IJzerman, H., & Koole, S. L. (2011). From perceptual rags to metaphoric riches—Bodily, 
social, and cultural constraints on sociocognitive metaphors: Comment on 
Landau, Meier, and Keefer (2010).  

IJzerman, H., & Saddlemeyer, J. (2012). Your mother, metaphors, and other monkey 
business. In-Mind Magazine( 16).  

Inzlicht, M., & Al-Khindi, T. (2012). ERN and the placebo: a misattribution approach to 
studying the arousal properties of the error-related negativity. J Exp Psychol Gen, 

141(4), 799-807. doi:10.1037/a0027586 
Iverach, L., Menzies, R. G., & Menzies, R. E. (2014). Death anxiety and its role in 

psychopathology: Reviewing the status of a transdiagnostic construct. Clinical 

Psychology Review, 34(7), 580-593.  
Jakubiak, B. K., & Feeney, B. C. (2016a). Keep in touch: The effects of imagined touch 

support on stress and exploration. Journal of Experimental Social Psychology, 65, 59-67.  
Jakubiak, B. K., & Feeney, B. C. (2016b). A sense of security: Touch promotes state 

attachment security. Social Psychological and Personality Science, 7(7), 745-753.  
Jakubiak, B. K., & Feeney, B. C. (2017). Affectionate touch to promote relational, 

psychological, and physical well-being in adulthood: A theoretical model and 
review of the research. Personality and Social Psychology Review, 21(3), 228-252.  

Jakubiak, B. K., & Feeney, B. C. (2019). Hand-in-hand combat: Affectionate touch 
promotes relational well-being and buffers stress during conflict. Personality and social 
psychology bulletin, 45(3), 431-446.  

Jewitt, C., Price, S., Mackley, K. L., Yiannoutsou, N., & Atkinson, D. (2020). Social Norms 
of Touch. In Interdisciplinary Insights for Digital Touch Communication (pp. 57-72): 
Springer. 

Kanfer, R., Dugdale, B., & McDonald, B. (Eds.). (1994). Empirical findings on the action control 
scale in the context of complex skill acquisition. . Seattle Hogrede & Huber. 

Kaufman, D., & Mahoney, J. M. (1999). The effect of waitresses' touch on alcohol 
consumption in dyads. J Soc Psychol, 139(3), 261-267. 
doi:10.1080/00224549909598383 

Keelan, J. P. R., Dion, K. K., & Dion, K. L. (1998). Attachment style and relationship 
satisfaction: Test of a self-disclosure explanation. Canadian Journal of Behavioural 

Science, 30(1), 24.  
Keller, J., & Bless, H. (2008). Flow and Regulatory Compatibility: An Experimental 

Approach to the Flow Model of Intrinsic Motivation. Personality & social psychology 

bulletin, 34, 196-209. doi:10.1177/0146167207310026 
Kelly, M., Tink, W., Nixon, L., & Dornan, T. (2015). Losing touch? Refining the role of 

physical examination in family medicine. Canadian family physician Medecin de famille 
canadien, 61(12), 1041-e1534.  

Kersten, D., Mamassian, P., & Yuille, A. (2004). Object perception as Bayesian inference. 
Annual Review of Psychology, 55, 271-304.  



Chapter 12. References 

 

164 

Khilnani, S., Field, T., Hernandez-Reif, M., & Schanberg, S. (2003). Massage therapy 
improves mood and behavior of students with attention-deficit/hyperactivity 
disorder. Adolescence, 38, 623-638.  

Kidd, C. D., Taggart, W., & Turkle, S. (2006). A sociable robot to encourage social interaction 
among the elderly. Paper presented at the Proceedings 2006 IEEE International 
Conference on Robotics and Automation, 2006. ICRA 2006. 

Kiefer, M., Marzinzik, F., Weisbrod, M., Scherg, M., & Spitzer, M. (1998). The time course 
of brain activations during response inhibition: evidence from event-related 
potentials in a go/no go task. Neuroreport, 9(4), 765-770. doi:10.1097/00001756-
199803090-00037 

Kim, K. J., Feeney, B. C., & Jakubiak, B. K. (2018). Touch reduces romantic jealousy in the 
anxiously attached. Journal of Social and Personal Relationships, 35(7), 1019-1041.  

Kleinke, C. L. (1977). Compliance to requests made by gazing and touching experimenters 
in field settings. Journal of Experimental Social Psychology, 13(3), 218-223. 
doi:10.1016/0022-1031(77)90044-0 

Koole, S. L., Greenberg, J., & Pyszczynski, T. (2006). Introducing science to the psychology 
of the soul: Experimental existential psychology. Current Directions in Psychological 
Science, 15(5), 212-216.  

Koole, S. L., Tjew-A-Sin, M., & Schneider, I. (2014). Embodied Terror Management: 
Interpersonal Touch Alleviates Existential Concerns Among Individuals With Low 
Self-Esteem. Psychological Science, 3. doi:10.1177/0956797613483478 

Koranyi, N., & Rothermund, K. (2012). Interactive self-regulation during mate searching: 
Reciprocal romantic interest increases attention allocation to opposite-sex others. 
Zeitschrift für Psychologie, 220(3), 194-199. doi:10.1027/2151-2604/a000113 

Krahé, C., Drabek, M. M., Paloyelis, Y., & Fotopoulou, A. (2016). Affective touch and 
attachment style modulate pain: a laser-evoked potentials study. Philosophical 
Transactions of the Royal Society B: Biological Sciences, 371(1708), 20160009.  

Krahé, C., von Mohr, M., Gentsch, A., Guy, L., Vari, C., Nolte, T., & Fotopoulou, A. 
(2018). Sensitivity to CT-optimal, Affective Touch Depends on Adult Attachment 
Style. Scientific reports, 8(1), 1-10.  

Kraus, M. W., Huang, C., & Keltner, D. (2010). Tactile communication, cooperation, and 
performance: An ethological study of the NBA. Emotion, 10(5), 745.  

Kruger, K., & Serpell, J. (2006). Animal-Assisted Interventions in Mental Health: 
Definitions and Theoretical Foundations. In (Vol. 2, pp. 21-38). 

Kuhl, J., & Kazén, M. (1997). Persönlichkeits-Stil-und-Störungs-Inventar (PSSI). Göttingen: 
Hogrefe. 

Lakoff, G., & Johnson, M. (1980). The metaphorical structure of the human conceptual 
system. Cognitive science, 4(2), 195-208.  

Leander, N. P., Chartrand, T. L., & Bargh, J. A. (2012). You give me the chills: embodied 
reactions to inappropriate amounts of behavioral mimicry. Psychol Sci, 23(7), 772-
779. doi:10.1177/0956797611434535 

Leary, M. R., & Baumeister, R. F. (2000). The nature and function of self-esteem: 
Sociometer theory. In Advances in Experimental Social Psychology (Vol. 32, pp. 1-62): 
Elsevier. 

Lee, J., & Guerrero, L. (2001). Types of touch in cross-sex relationships between coworkers: 
Perceptions of relational and emotional messages, inappropriateness, and sexual 
harassment. Journal of Applied Communication Research - J APPL COMMUN RES, 29, 
197-220. doi:10.1080/00909880128110 



Chapter 12. References 

165 

Legault, L., & Inzlicht, M. (2013). Self-determination, self-regulation, and the brain: 
Autonomy improves performance by enhancing neuroaffective responsiveness to 
self-regulation failure. Journal of personality and social psychology, 105(1), 123.  

Legg, A. M., & Wilson, J. H. (2013). Instructor touch enhanced college students’ 
evaluations. Social Psychology of Education, 16(2), 317-327.  

Leonard, J., Berkowitz, T., & Shusterman, A. (2014). The Effect of Friendly Touch on 
Delay-of-Gratification in Preschool Children. Quarterly journal of experimental 
psychology (2006), 67. doi:10.1080/17470218.2014.907325 

Levav, J., & Argo, J. (2010). Physical Contact and Financial Risk Taking. Psychological Science, 
21, 804-810. doi:10.1177/0956797610369493 

Levav, J., & Argo, J. J. (2010). Physical contact and financial risk taking. Psychological Science, 

21(6), 804-810. doi:0956797610369493 [pii] 

10.1177/0956797610369493 
Levy, K., Blatt, S., & Shaver, P. (1998). Attachment style and parental representations. 

Journal of personality and social psychology, 74, 407-419. doi:10.1037/0022-
3514.74.2.407 

Light, K., Grewen, K., & Amico, J. (2005). More frequent partner hugs and higher oxytocin 
levels are linked to lower blood pressure and heart rate in premenopausal women. 
Biol Psychol, 69, 5-21. doi:10.1016/j.biopsycho.2004.11.002 

Liljencrantz, J., & Olausson, H. (2014). Tactile C fibers and their contributions to pleasant 
sensations and to tactile allodynia. Front Behav Neurosci, 8, 37. 
doi:10.3389/fnbeh.2014.00037 

Löken, L. S., & Olausson, H. (2010). The skin as a social organ. Experimental brain research, 
204(3), 305-314.  

Löken, L. S., Wessberg, J., McGlone, F., & Olausson, H. (2009). Coding of pleasant touch 
by unmyelinated afferents in humans. Nature neuroscience, 12(5), 547.  

Lorenz, K. (1943). Die angeborenen formen möglicher erfahrung. Zeitschrift für 

Tierpsychologie, 5(2), 235-409.  
Lorenz, K., & Martin, R. (1971). Studies in animal and human behaviour.  
Luke, M. A., Sedikides, C., & Carnelley, K. (2012). Your love lifts me higher! The 

energizing quality of secure relationships. Personality and social psychology bulletin, 

38(6), 721-733. doi:10.1177/0146167211436117 
Macaluso, E., & Driver, J. (2001). Spatial attention and crossmodal interactions between 

vision and touch. Neuropsychologia, 39(12), 1304-1316.  
Mahler, M. S. (1975). On the current status of the infantile neurosis. Journal of the American 

Psychoanalytic Association, 23(2), 327-333.  
Main, M., & Solomon, J. (1990). Procedures for identifying infants as 

disorganized/disoriented during the Ainsworth Strange Situation. Attachment in the 
preschool years: Theory, research, and intervention, 1, 121-160.  

Mancini, F., Beaumont, A.-L., Hu, L., Haggard, P., & Iannetti, G. D. D. (2015). Touch 
inhibits subcortical and cortical nociceptive responses. Pain, 156(10), 1936.  

Mancini, F., Nash, T., Iannetti, G. D., & Haggard, P. (2014). Pain relief by touch: a 
quantitative approach. Pain, 155(3), 635-642.  

Manes, S., & Rothermund, K. (2013). Motivation and affective processing biases in risky 
decision making: A counter-regulation account. Journal of Economic Psychology, 38, 
111–126. doi:10.1016/j.joep.2012.08.005 



Chapter 12. References 

 

166 

Marguc, J., Forster, J., & Van Kleef, G. A. (2011). Stepping back to see the big picture: 
when obstacles elicit global processing. J Pers Soc Psychol, 101(5), 883-901. 
doi:10.1037/a0025013 

McConnell, A., Brown, C., Buchanan, T., Stayton, L., & Martin, C. (2011). Friends With 
Benefits: On the Positive Consequences of Pet Ownership. Journal of personality and 
social psychology, 101, 1239-1252. doi:10.1037/a0024506 

McCullough, M. E., Churchland, P. S., & Mendez, A. J. (2013). Problems with measuring 
peripheral oxytocin: can the data on oxytocin and human behavior be trusted? 
Neuroscience Biobehavioral Reviews, 37(8), 1485-1492.  

McGlone, F., Kelly, E. F., Trulsson, M., Francis, S. T., Westling, G., & Bowtell, R. (2002). 
Functional neuroimaging studies of human somatosensory cortex. Behavioural brain 
research, 135(1-2), 147-158.  

McGlone, F., Olausson, H., Boyle, J., Jones‐Gotman, M., Dancer, C., Guest, S., & Essick, 
G. (2012). Touching and feeling: differences in pleasant touch processing between 
glabrous and hairy skin in humans. European Journal of Neuroscience, 35(11), 1782-
1788.  

McNair, D., Lorr, M., & Droppleman, L. (1971). Manual for the Profile of Mood States. 
San Diego: Educational and Industrial Service.  

Mikulincer, M., Dolev, T., & Shaver, P. R. (2004). Attachment-related strategies during 
thought suppression: ironic rebounds and vulnerable self-representations. 87(6), 
940.  

Mikulincer, M., Florian, V., & Hirschberger, G. (2003). The existential function of close 
relationships: Introducing death into the science of love. Personality and Social 
Psychology Review, 7(1), 20-40.  

Mikulincer, M., Gillath, O., & Shaver, P. R. (2002). Activation of the attachment system in 
adulthood: threat-related primes increase the accessibility of mental 
representations of attachment figures. J Pers Soc Psychol, 83(4), 881.  

Mikulincer, M., & Shaver, P. R. (2001). Attachment theory and intergroup bias: Evidence 
that priming the secure base schema attenuates negative reactions to out-groups. 
81(1), 97.  

Mikulincer, M., & Shaver, P. R. (2003). The attachment behavioral system in adulthood: 
Activation, psychodynamics, and interpersonal processes. Advances in Experimental 

Social Psychology, 35, 56-152.  
Mikulincer, M., & Shaver, P. R. (2007a). Attachment in adulthood: Structure, dynamics, and change: 

Guilford Press. 
Mikulincer, M., & Shaver, P. R. (2007b). Boosting attachment security to promote mental 

health, prosocial values, and inter-group tolerance. Psychological inquiry, 18(3), 139-
156.  

Mikulincer, M., & Shaver, P. R. (2012). Adult attachment orientations and relationship 
processes. Journal of Family Theory, 4(4), 259-274.  

Montoya, P., & Sitges, C. (2006). Affective modulation of somatosensory-evoked potentials 
elicited by tactile stimulation. Brain research, 1068(1), 205-212.  

Morrison, I., Björnsdotter, M., & Olausson, H. (2011). Vicarious Responses to Social 
Touch in Posterior Insular Cortex Are Tuned to Pleasant Caressing Speeds. The 

Journal of Neuroscience, 31(26), 9554. doi:10.1523/JNEUROSCI.0397-11.2011 
Moyer, C. A., Rounds, J., & Hannum, J. W. (2004). A meta-analysis of massage therapy 

research. Psychological bulletin, 130(1), 3.  



Chapter 12. References 

167 

Murphy, B., & Bates, G. W. (1997). Adult attachment style and vulnerability to depression 
[Press release] 

Murray, S. L., Holmes, J. G., & Griffin, D. W. (2000). Self-esteem and the quest for felt 
security: how perceived regard regulates attachment processes. J Pers Soc Psychol, 
78(3), 478-498. doi:10.1037//0022-3514.78.3.478 

Nakagawa, K., Shiomi, M., Shinozawa, K., Matsumura, R., Ishiguro, H., & Hagita, N. 
(2011). Effect of robot’s active touch on people’s motivation. Paper presented at the 
Proceedings of the 6th international conference on Human-robot interaction, 
Lausanne, Switzerland.  

Niedenthal, P. M. (2007). Embodying emotion. Science, 316(5827), 1002-1005.  
Niedenthal, P. M., Barsalou, L. W., Winkielman, P., Krauth-Gruber, S., & Ric, F. (2005). 

Embodiment in attitudes, social perception, and emotion. Personality and Social 
Psychology Review, 9(3), 184-211.  

Niemelä, M., Heikkilä, P., & Lammi, H. (2017). A social service robot in a shopping mall: 
expectations of the management, retailers and consumers. Paper presented at the 
Proceedings of the Companion of the 2017 ACM/IEEE International Conference 
on Human-Robot Interaction. 

Nittono, H., Fukushima, M., Yano, A., & Moriya, H. (2012). The power of Kawaii: viewing 
cute images promotes a careful behavior and narrows attentional focus. PLoS One, 
7(9), e46362. doi:10.1371/journal.pone.0046362 

O'Lynn, C., & Krautscheid, L. (2011). 'How should I touch you?': a qualitative study of 
attitudes on intimate touch in nursing care. The American Journal of Nursing, 111(3), 
24-31.  

Ognibene, T. C., & Collins, N. L. (1998). Adult attachment styles, perceived social support 
and coping strategies [Sage Publications doi:10.1177/0265407598153002]. 
Retrieved 

Olausson, H., Wessberg, J., Morrison, I., McGlone, F., & Vallbo, A. (2010). The 
neurophysiology of unmyelinated tactile afferents. Neurosci Biobehav Rev, 34(2), 185-
191. doi:10.1016/j.neubiorev.2008.09.011 

Owen, P. M., & Gillentine, J. (2011). Please touch the children: appropriate touch in the 
primary classroom. Early Child Development and Care, 181(6), 857-868.  

Paladino, M., Mazzurega, M., Pavani, F., & Schubert, T. (2010). Synchronous 
Multisensory Stimulation Blurs Self-Other Boundaries. Psychological Science, 21, 
1202-1207. doi:10.1177/0956797610379234 

Papathanassoglou, E. D., & Mpouzika, M. D. (2012). Interpersonal touch: physiological 
effects in critical care. Biological Research for Nursing, 14(4), 431-443.  

Parsons, C. E., Young, K. S., Kumari, N., Stein, A., & Kringelbach, M. L. J. P. o. (2011). 
The motivational salience of infant faces is similar for men and women. 6(5), 
e20632.  

Parsons, L. M., Fox, P. T., Downs, J. H., Glass, T., Hirsch, T. B., Martin, C. C., . . . 
Lancaster, J. L. (1995). Use of implicit motor imagery for visual shape 
discrimination as revealed by PET. Nature, 375(6526), 54.  

Passman, R. H., & Weisberg, P. (1975). Mothers and blankets as agents for promoting play 
and exploration by young children in a novel environment: The effects of social 
and nonsocial attachment objects. Developmental Psychology, 11(2), 170.  

Paterson, M., & Dodge, M. (2012). Touching space, placing touch. 



Chapter 12. References 

 

168 

Pecher, D., Zeelenberg, R., & Barsalou, L. W. (2003). Verifying different-modality 
properties for concepts produces switching costs. Psychological Science, 14(2), 119-
124.  

Pecher, D., & Zwaan, R. (2005). Grounding cognition: The role of perception and action in memory, 
language, and thinking. 

Perini, I., & Olausson, H. (2015). Seeking pleasant touch: neural correlates of behavioral 
preferences for skin stroking. Frontiers in behavioral neuroscience, 9, 8.  

Phelan, J. E. (2009). Exploring the use of touch in the psychotherapeutic setting: A 
phenomenological review. Psychotherapy: Theory, Research, Practice, Training, 46(1), 97-
111. doi:10.1037/a0014751 

Pincus, A. L., & Wilson, K. R. (2001). Interpersonal variability in dependent personality. J 
Pers, 69(2), 223-251. doi:10.1111/1467-6494.00143 

Pope, K. S., Tabachnick, B. G., & Keith-Spiegel, P. (1987). Ethics of practice: The beliefs 
and behaviors of psychologists as therapists. American Psychologist, 42(11), 993.  

Pyszczynski, T., Greenberg, J., Solomon, S., & Koole, S. L. (2010). Experimental existential 
psychology: Coping with the facts of life. In D. T. Gilbert & S. T. Fiske (Eds.), 
Handbook of social psychology (volume 1) (pp. 724-760). New York: Oxford University 
Press. 

Rabbitt, P. M. (1966). Errors and error correction in choice-response tasks. Journal of 
Experimental Psychology, 71(2), 264-272. doi:10.1037/h0022853 

Reis, S., & Grenyer, B. (2004). Fearful attachment, working alliance and treatment response 
for individuals with major depression. Clinical Psychology and Psychotherapy, 11, 414-
424. doi:10.1002/cpp.428 

Ridderinkhof, K. R., Ullsperger, M., Crone, E. A., & Nieuwenhuis, S. (2004). The role of 
the medial frontal cortex in cognitive control. Science, 306(5695), 443-447. 
doi:10.1126/science.1100301 

Rizzolatti, G. (2005). The mirror neuron system and its function in humans. Anatomy and 

embryology, 210(5-6), 419-421.  
Robinson, K. J., Hoplock, L. B., & Cameron, J. J. (2015). When in doubt, reach out: Touch 

is a covert but effective mode of soliciting and providing social support. Social 

Psychological and Personality Science, 6(7), 831-839.  
Roger, J., Darfour, D., Dham, A., Hickman, O., Shaubach, L., & Shepard, K. (2002). 

Physiotherapists' use of touch in inpatient settings. Physiotherapy Research International, 
7(3), 170-186.  

Rolls, E. T., O’Doherty, J., Kringelbach, M. L., Francis, S., Bowtell, R., & McGlone, F. 
(2003). Representations of pleasant and painful touch in the human orbitofrontal 
and cingulate cortices. Cerebral cortex, 13(3), 308-317.  

Rosenberg, M. (1965). Society and the adolescent self-image. Princeton, NJ: Princeton University 
Press. 

Rothbard, J. C., & Shaver, P. R. (1994). Continuity of attachment across the life span. In 
Attachment in adults: Clinical and developmental perspectives. (pp. 31-71). New York, NY, 
US: Guilford Press. 

Rothermund, K., Gast, A., & Wentura, D. (2011). Incongruency effects in affective 
processing: Automatic motivational counter-regulation or mismatch-induced 
salience? Cognition & emotion, 25, 413-425. doi:10.1080/02699931.2010.537075 

Rothermund, K., Voss, A., & Wentura, D. (2008). Counter-Regulation in Affective 
Attentional Biases: A Basic Mechanism That Warrants Flexibility in Emotion and 
Motivation. Emotion (Washington, D.C.), 8, 34-46. doi:10.1037/1528-3542.8.1.34 



Chapter 12. References 

169 

Routledge, C., Ostafin, B., Juhl, J., Sedikides, C., Cathey, C., & Liao, J. (2010a). Adjusting 
to Death: The Effects of Mortality Salience and Self-Esteem on Psychological 
Well-Being, Growth Motivation, and Maladaptive Behavior. Journal of personality 

and social psychology, 99, 897-916. doi:10.1037/a0021431 
Routledge, C., Ostafin, B., Juhl, J., Sedikides, C., Cathey, C., & Liao, J. Q. (2010b). 

Adjusting to death: The effects of mortality salience and self-esteem on 
psychological well-being, growth motivation, and maladaptive behavior. Journal of 
Personality and Social Psychology, 99(6), 897-916.  

Šabanović, S., Bennett, C. C., Chang, W.-L., & Huber, L. (2013). PARO robot affects diverse 
interaction modalities in group sensory therapy for older adults with dementia. Paper presented 
at the 2013 IEEE 13th International Conference on Rehabilitation Robotics 
(ICORR). 

Saunders, B., Riesel, A., Klawohn, J., & Inzlicht, M. (2018). Interpersonal touch enhances 
cognitive control: A neurophysiological investigation. Journal of Experimental 
Psychology: General, 147(7), 1066.  

Schifter, C. C., Bogert, M., & Boston, D. (1999). Acquisition of a touching style. Journal of 
dental education, 63(5), 400-406.  

Schmack, K., de Castro, A. G.-C., Rothkirch, M., Sekutowicz, M., Rössler, H., Haynes, J.-
D., . . . Sterzer, P. (2013). Delusions and the role of beliefs in perceptual inference. 
Journal of Neuroscience, 33(34), 13701-13712.  

Sherman, G. D., Haidt, J., & Coan, J. A. (2009). Viewing cute images increases behavioral 
carefulness. Emotion, 9(2), 282-286. doi:10.1037/a0014904 

Shiffman, S., Stone, A. A., & Hufford, M. R. (2008). Ecological momentary assessment. 
Annu Rev Clin Psychol, 4, 1-32. doi:10.1146/annurev.clinpsy.3.022806.091415 

Simmons, W. K., & Barsalou, L. W. (2003). The similarity-in-topography principle: 
Reconciling theories of conceptual deficits. Cognitive neuropsychology, 20(3-6), 451-
486.  

Simpson, J., & Rholes, W. (2012). Adult Attachment Orientations, Stress, and Romantic 
Relationships. Advances in Experimental Social Psychology, 45, 279-328. 
doi:10.1016/B978-0-12-394286-9.00006-8 

Simpson, J. A. (2007). Psychological foundations of trust. Current directions in psychological 
science, 16(5), 264-268.  

Simpson, J. A., Rholes, W. S., & Nelligan, J. S. (1992). Support seeking and support giving 
within couples in an anxiety-provoking situation: The role of attachment styles 
[American Psychological Association doi:10.1037/0022-3514.62.3.434]. Retrieved 

Simpson, J. A., & Steven Rholes, W. (2017). Adult Attachment, Stress, and Romantic 
Relationships. Current opinion in psychology, 13, 19-24. 
doi:10.1016/j.copsyc.2016.04.006 

Singer, J. A., & Salovey, P. (1988). Mood and memory: Evaluating the network theory of 
affect. Clinical Psychology Review, 8(2), 211-251.  

Slepian, M. L., Weisbuch, M., Rule, N. O., & Ambady, N. (2011). Tough and tender: 
Embodiment and the social categorization of gender.  

Smith, E. R., & Semin, G. R. (2007). Situated social cognition. Current directions in psychological 
science, 16(3), 132-135.  

Smith, E. W. (1998). Traditions of touch in psychotherapy. Touch in psychotherapy: Theory, 
research, and practice, 3-15.  

Sonuga-Barke, E. J. S., Kennedy, M., Kumsta, R., Knights, N., Golm, D., Rutter, M., . . . 
Kreppner, J. (2017). Child-to-adult neurodevelopmental and mental health 



Chapter 12. References 

 

170 

trajectories after early life deprivation: the young adult follow-up of the 
longitudinal English and Romanian Adoptees study. The Lancet, 389(10078), 1539-
1548. doi:10.1016/S0140-6736(17)30045-4 

Souter, M. A., & Miller, M. D. (2007). Do Animal-Assisted Activities Effectively Treat 
Depression? A Meta-Analysis. Anthrozoös, 20(2), 167-180. 
doi:10.2752/175303707X207954 

Stagg, S. D., & Li, Y. C. (2019). Transitional object use, attachment, and help‐seeking 
behaviour in Taiwanese adolescents. Asian Journal of Social Psychology.  

Stenzel, C. L., & Rupert, P. A. (2004). Psychologists' Use of Touch in Individual 
Psychotherapy. Journal of Psychotherapy: Theory, Research, Practice, Training, 41(3), 332.  

Steward, A. L., & Lupfer, M. (1987). Touching as teaching: The effect of touch on students' 
perceptions and performance. Journal of Applied Social Psychology, 17(9), 800-809.  

Strozier, A., Krizek, C., & Sale, K. (2003). Touch: its use in psychotherapy. Journal of Social 

Work Practice, 17(1), 49-62. doi:10.1080/0265053032000071457 
Tai, K., Zheng, X., & Narayanan, J. (2011). Touching a teddy bear mitigates negative 

effects of social exclusion to increase prosocial behavior. Social Psychological and 
Personality Science, 2(6), 618-626.  

Taylor-Clarke, M., Kennett, S., & Haggard, P. (2002). Vision modulates somatosensory 
cortical processing. Current Biology, 12(3), 233-236.  

Teh, J., Cheok, A., Choi, Y., Fernando, C., Peiris, R., & Fernando, O. (2009). Huggy pajama: 

a parent and child hugging communication system. 
Thayer, S. (1986). Touch: Frontier of intimacy. Journal of Nonverbal Behavior, 10(1), 7-11.  
Tirnauer, L., Smith, E., & Foster, P. (1996). The American Academy of Psychotherapists 

research committee survey of members. Voices, 32(2), 87-94.  
Tjew-A-Sin, M., & Koole, S. L. (2013). That human touch that means so much: exploring 

the tactile dimension of social life. In-Mind Mind Magazine, 2, 17.  
Tobin, J. (1997). Making a Place for Pleasure in Early Childhood Education: Yale University Press. 
Tops, M., & Boksem, M. (2010). Absorbed in the task: Personality measures predict 

engagement during task performance as tracked by error negativity and 
asymmetrical frontal activity. Cognitive, affective & behavioral neuroscience, 10, 441-453. 
doi:10.3758/CABN.10.4.441 

Tops, M., & Boksem, M. A. S. (2011). A potential role of the inferior frontal gyrus and 
anterior insula in cognitive control, brain rhythms, and event-related potentials. 
Frontiers in psychology, 2, 330-330. doi:10.3389/fpsyg.2011.00330 

Tops, M., Boksem, M. A. S., Luu, P., & Tucker, D. M. (2010). Brain substrates of 
behavioral programs associated with self-regulation. Frontiers in psychology, 1, 152-
152. doi:10.3389/fpsyg.2010.00152 

Tops, M., Van Peer, J. M., Korf, J., Wijers, A. A., & Tucker, D. M. (2007). Anxiety, 
cortisol, and attachment predict plasma oxytocin. Psychophysiology, 44(3), 444-449.  

Triebenbacher, S. L. (1997). Children's use of transitional objects: Parental attitudes and 
perceptions. 27(4), 221-230.  

Triscoli, C., Ackerley, R., & Sailer, U. (2014). Touch satiety: differential effects of stroking 
velocity on liking and wanting touch over repetitions. PloS one, 9(11), e113425.  

Tsetserukou, D., Neviarouskaya, A., Prendinger, H., Kawakami, N., & Tachi, S. (2009). 
Affective haptics in emotional communication. Paper presented at the 2009 3rd 
International Conference on Affective Computing and Intelligent Interaction and 
Workshops. 



Chapter 12. References 

171 

Tucker, D., & Luu, P. (2007). Neurophysiology of Motivated Learning: Adaptive 
Mechanisms Underlying Cognitive Bias in Depression. Cognitive Therapy and 
Research, 31, 189-209. doi:10.1007/s10608-006-9115-9 

Tuohy, C. H. (2003). Agency, contract, and governance: shifting shapes of accountability in 
the health care arena. Journal of health politics, policy and law, 28(2-3), 195-216.  

Van Horen, F., & Mussweiler, T. (2014). Soft assurance: Coping with uncertainty through 
haptic sensations. Journal of Experimental Social Psychology, 54, 73-80.  

Van Oudenhoven, J., Hofstra, J., & Bakker, W. (2003). Ontwikkeling en evaluatie van de 
Hechtingstijlvragenlijst (HSL)[Development and evaluation of the Attachment 
Styles Questionnaire]. Nederlands Tijdschrift voor de Psychologie, 58, 95-102.  

Vannorsdall, T., Dahlquist, L., Shroff Pendley, J., & Power, T. (2004). The relation 
between nonessential touch and children's distress during lumbar punctures. 
Children's Health Care, 33(4), 299-315.  

Verghese, A. (2009). A touch of sense. Health Affairs, 28(4), 1177-1182.  
von der Lippe, A., Eilertsen, D. E., Hartmann, E., & Killèn, K. (2010). The role of 

maternal attachment in children's attachment and cognitive executive functioning: 
A preliminary study. Attachment and Human Development, 12(5), 429-444.  

von Mohr, M., Kirsch, L. P., & Fotopoulou, A. (2017). The soothing function of touch: 
affective touch reduces feelings of social exclusion. Scientific reports, 7(1), 13516.  

Walker, S., & McGlone, F. (2013). The social brain: neurobiological basis of affiliative 
behaviours and psychological well-being. Neuropeptides, 47(6), 379-393.  

Warren, S. L., Bost, K. K., Roisman, G. I., Silton, R. L., Spielberg, J. M., Engels, A. S., . . . 
Heller, W. (2010). Effects of adult attachment and emotional distractors on brain 
mechanisms of cognitive control. Psychological Science, 21(12), 1818-1826.  

Waters, E., Merrick, S., Treboux, D., Crowell, J., & Albersheim, L. (2000). Attachment 
security in infancy and early adulthood: a twenty-year longitudinal study. Child 
Dev, 71(3), 684-689. doi:10.1111/1467-8624.00176 

Wei, M. F., Vogel, D., Ku, T. Y., & Zakalik, R. A. (2005). Adult attachment, affect regulation, 
negative mood, and interpersonal problems: The mediating roles of emotional reactivity and 
emotional cutoff. 

Weiss, S., Wilson, P., Hertenstein, M. J., & Campos, R. (2000). The tactile context of a 
mother's caregiving: Implications for attachment of low birth weight infants. Infant 
Behavior and Development, 23, 91-111. doi:10.1016/S0163-6383(00)00030-8 

Westland, G. (2011). Physical touch in psychotherapy: Why are we not touching more? 
Body, Movement and Dance in Psychotherapy, 6(1), 17-29. 
doi:10.1080/17432979.2010.508597 

Westland, G. (2015). Verbal and Non-Verbal Communication in Psychotherapy. 
Wheldall, K., Bevan, K., & Shortall, K. (1986). A Touch of Reinforcement: the effects of 

contingent teacher touch on the classroom behaviour of young children. Educational 
Review, 38(3), 207-216. doi:10.1080/0013191860380301 

Whiffen, V. E., Kallos-Lilly, A. V., & MacDonald, B. J. (2001). Depression and attachment 
in couples. 25, 577-590. doi:10.1023/A:1005557515597 

Wilhelm, F. H., Kochar, A. S., Roth, W. T., & Gross, J. J. (2001). Social anxiety and 
response to touch: incongruence between self-evaluative and physiological 
reactions. Biol Psychol, 58(3), 181-202.  

Williams, L. E., Huang, J. Y., & Bargh, J. A. (2009). The scaffolded mind: Higher mental 
processes are grounded in early experience of the physical world. European journal of 

social psychology, 39(7), 1257-1267.  



Chapter 12. References 

 

172 

Willis, F. N., & Hamm, H. K. (1980). The use of interpersonal touch in securing 
compliance. Journal of Nonverbal Behavior, 5(1), 49-55. doi:10.1007/BF00987054 

Wilson, M. (2002). Six views of embodied cognition. 9(4), 625-636.  
Winnicott, D. (1951). Transitional objects and transitional phenomena, through pediatrics 

to psychoanalysis. In: Travistock Publications, London (trad. It. Dalla pediatria 
alla psicoanalisi …. 

Wisman, A., & Koole, S. L. (2003). Hiding in the crowd: Can mortality salience promote 
affiliation with others who oppose one's worldviews? Journal of Personality and Social 

Psychology, 84(3), 511-526.  
Zilcha-Mano, S., Mikulincer, M., & Shaver, P. R. (2011). An attachment perspective on 

human–pet relationships: Conceptualization and assessment of pet attachment 
orientations. Journal of Research in Personality, 45(4), 345-357. 
doi:10.1016/j.jrp.2011.04.001 

Zirkel, P. A. (2000). Don't Touch! NASSP Bulletin, 84(614), 84-87. 
doi:10.1177/019263650008461410 

Zou, C., Plaks, J. E., & Peterson, J. B. (2019). Don't Get Too Excited: Assessing Individual 
Differences in the Down-Regulation of Positive Emotions. J Pers Assess, 101(1), 73-
83. doi:10.1080/00223891.2017.1339711 

Zwaan, R. A., Madden, C. J., Yaxley, R. H., & Aveyard, M. E. (2004). Moving words: 
Dynamic representations in language comprehension. Cognitive science, 28(4), 611-
619.  

 





䬀甀爀琀 䰀攀眀椀渀 䤀渀猀琀椀琀甀琀攀 䐀椀猀猀攀爀琀愀琀椀漀渀 猀攀爀椀攀猀

愀猀猀椀猀琀愀渀琀 搀甀爀椀渀最 栀攀爀 䴀愀猀琀攀爀 猀琀甀搀椀攀猀Ⰰ ǻ爀猀琀 愀琀 䰀攀椀搀攀渀 唀渀椀瘀攀爀猀椀琀礀 愀渀搀 氀愀琀攀爀 愀琀 琀栀攀 嘀爀椀樀攀 
唀渀椀瘀攀爀猀椀琀攀椀琀 䄀洀猀琀攀爀搀愀洀 琀漀 眀漀爀欀 漀渀 愀渀 一圀伀 最爀愀渀琀 瀀爀漀瀀漀猀愀氀 眀椀琀栀 倀爀漀昀⸀ 搀爀⸀ 匀愀渀搀攀爀 䬀漀漀氀攀⸀

匀栀攀匀栀攀 眀愀猀 愀眀愀爀搀攀搀 琀栀攀 最爀愀渀琀 椀渀 ㈀　㈀ 愀渀搀 猀琀愀爀琀攀搀 栀攀爀 倀栀䐀 爀攀猀攀愀爀挀栀 瀀爀漀樀攀挀琀 愀琀 琀栀攀 嘀爀椀樀攀 
唀渀椀瘀攀爀猀椀琀攀椀琀 䄀洀猀琀攀爀搀愀洀⸀ 唀渀搀攀爀 琀栀攀 猀甀瀀攀爀瘀椀猀椀漀渀 漀昀 倀爀漀昀⸀ 搀爀⸀ 匀愀渀搀攀爀 䬀漀漀氀攀Ⰰ 栀攀爀 爀攀猀攀愀爀挀栀 
昀漀挀甀猀攀搀 漀渀 攀洀戀漀搀椀攀搀 瀀愀琀栀眀愀礀猀 琀漀 漀戀琀愀椀渀 琀栀攀 戀攀渀攀ǻ琀猀 漀昀 愀û攀挀琀椀漀渀愀琀攀 琀漀甀挀栀Ⰰ 甀猀椀渀最 戀漀琀栀 
戀攀栀愀瘀椀漀爀愀氀 愀渀搀 渀攀甀爀漀椀洀愀最椀渀最 琀攀挀栀渀椀焀甀攀猀⸀ 䤀渀 琀栀攀 ǻ渀愀氀 猀琀愀最攀猀 漀昀 栀攀爀 倀栀䐀Ⰰ 猀栀攀 挀漀渀搀甀挀琀攀搀 愀 
栀礀瀀攀爀猀挀愀渀渀椀渀最 猀琀甀搀礀 椀渀 挀漀氀氀愀戀漀爀愀琀椀漀渀 眀椀琀栀 倀爀漀昀⸀ 搀爀⸀ 䄀渀渀ⴀ䌀栀爀椀猀琀椀渀攀 䔀栀氀椀猀Ⰰ 䐀椀爀攀挀琀漀爀 漀昀 琀栀攀 
倀猀礀挀栀漀瀀栀礀猀椀漀氀漀最礀 ☀ 伀瀀琀椀挀愀氀 䤀洀愀最椀渀最 爀攀猀攀愀爀挀栀 最爀漀甀瀀 愀琀 琀栀攀 唀渀椀瘀攀爀猀椀琀礀 漀昀 吀جئ戀椀渀最攀渀⸀ 吀漀 
愀渀愀氀礀稀攀 琀栀椀猀 搀愀琀愀Ⰰ 猀栀攀 挀漀氀氀愀戀漀爀愀琀攀搀 眀椀琀栀 倀爀漀昀⸀ 搀爀⸀ 䔀洀椀氀礀 䈀甀琀氀攀爀Ⰰ 䐀椀爀攀挀琀漀爀 漀昀 琀栀攀 䠀攀愀氀琀栀 ☀ 
䤀渀琀攀䤀渀琀攀爀瀀攀爀猀漀渀愀氀 匀礀猀琀攀洀猀 ⠀䠀䤀匀⤀ 爀攀猀攀愀爀挀栀 最爀漀甀瀀 愀琀 琀栀攀 唀渀椀瘀攀爀猀椀琀礀 漀昀 䄀爀椀稀漀渀愀⸀

䴀愀渀搀礀 吀樀攀眀ⴀ䄀ⴀ匀椀渀 挀漀渀琀椀渀甀攀搀 栀攀爀 椀渀琀攀爀攀猀琀 椀渀 攀洀戀漀搀椀攀搀 攀洀漀琀椀漀渀ⴀ爀攀最甀氀愀琀椀漀渀 眀椀琀栀 愀 
瀀漀猀琀ⴀ搀漀挀 漀渀 愀洀戀甀氀愀琀漀爀礀 洀攀愀猀甀爀攀洀攀渀琀猀 漀昀 猀攀氀昀ⴀ爀攀最甀氀愀琀椀漀渀 愀洀漀渀最 礀漀甀琀栀 愀琀 琀栀攀 䈀椀漀氀漀最椀挀愀氀 
倀猀礀挀栀漀氀漀最礀 搀攀瀀愀爀琀洀攀渀琀 漀昀 琀栀攀 嘀唀⸀ 伀渀 栀攀爀 眀攀戀猀椀琀攀 眀眀眀⸀琀漀甀挀栀椀渀最爀攀猀攀愀爀挀栀⸀挀漀洀Ⰰ 猀栀攀 
昀爀攀焀甀攀渀琀氀礀 眀爀椀琀攀猀 愀戀漀甀琀 愀û攀挀琀椀漀渀愀琀攀 琀漀甀挀栀 愀渀搀 猀攀氀昀ⴀ爀攀最甀氀愀琀椀漀渀Ⰰ 戀漀琀栀 栀愀瘀椀渀最 戀攀挀漀洀攀 
瀀攀爀洀愀渀攀渀琀 椀渀琀攀氀氀攀挀琀甀愀氀 椀渀琀攀爀攀猀琀猀⸀

䴀愀渀搀礀 吀樀攀眀ⴀ䄀ⴀ匀椀渀 眀愀猀 戀漀爀渀 椀渀 吀栀攀 䠀愀最甀攀 漀渀 琀栀攀 琀栀 漀昀 
䴀愀爀挀栀 㤀㠀㤀⸀ 䄀昀琀攀爀 ǻ渀椀猀栀椀渀最 栀攀爀 猀攀挀漀渀搀愀爀礀 攀搀甀挀愀琀椀漀渀 
⠀䜀礀洀渀愀猀椀甀洀㬀 挀甀洀 氀愀甀搀攀⤀ 椀渀 吀栀攀 䠀愀最甀攀 椀渀 ㈀　　㜀Ⰰ 猀栀攀 猀琀愀爀琀攀搀 
栀攀爀 倀猀礀挀栀漀氀漀最礀 戀愀挀栀攀氀漀爀 猀琀甀搀椀攀猀 愀琀 䰀攀椀搀攀渀 唀渀椀瘀攀爀猀椀琀礀Ⰰ 眀栀椀氀攀 
洀椀渀漀爀椀渀最 椀渀 倀栀椀氀漀猀漀瀀栀礀⸀ 匀栀攀 爀攀挀攀椀瘀攀搀 栀攀爀 䈀愀挀栀攀氀漀爀✀猀 搀攀最爀攀攀 
椀渀 倀猀礀挀栀漀氀漀最礀 愀渀搀 䴀椀渀漀爀 椀渀 倀栀椀氀漀猀漀瀀栀礀 椀渀 ㈀　　Ⰰ 愀渀搀 眀愀猀 
猀攀氀攀挀琀攀搀 昀漀爀 琀栀攀 倀猀礀挀栀漀氀漀最礀 刀攀猀攀愀爀挀栀 䴀愀猀琀攀爀 瀀爀漀最爀愀洀 愀琀 
䰀攀椀搀攀渀 唀渀椀䰀攀椀搀攀渀 唀渀椀瘀攀爀猀椀琀礀⸀

匀栀攀 最爀愀搀甀愀琀攀搀 挀甀洀 氀愀甀搀攀 椀渀 䄀甀最甀猀琀 ㈀　㈀ 眀椀琀栀 愀 搀甀愀氀 
䴀愀猀琀攀爀ᤠ猀 搀攀最爀攀攀 椀渀 匀漀挀椀愀氀 愀渀搀 伀爀最愀渀椀稀愀琀椀漀渀愀氀 倀猀礀挀栀漀氀漀最礀 
愀渀搀 䌀漀最渀椀琀椀瘀攀 一攀甀爀漀猀挀椀攀渀挀攀⸀ 匀栀攀 眀漀爀欀攀搀 愀猀 愀 爀攀猀攀愀爀挀栀
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䴀愀渀搀礀 吀樀攀眀ⴀ䄀ⴀ匀椀渀

倀猀礀挀栀漀氀漀最椀挀愀氀 䔀û攀挀琀猀 漀昀 䄀挀琀甀愀氀 愀渀搀
匀椀洀甀氀愀琀攀搀 䄀û攀挀琀椀漀渀愀琀攀 吀漀甀挀栀
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