Chapter 14
Social Touch

Alberto Gallace and Charles Spence

Abstract The more social aspects of touch, despite their relevance to numerous
domains of human behavior, from cultural anthropology to cognitive neuroscience,
and from virtual reality through to linguistics, have not been extensively studied by
scientists. That is, psychologists and neuroscientists are only now beginning to
uncover some of the neurocognitive mechanisms responsible for these important
real-world interactions. In this chapter, we summarize the latest developments in
this field of research. In particular, we highlight a number of studies where touch,
no matter whether direct or mediated by technological devices, has been shown to
affect our behavior, as well as our physiological reactions. We show how this sen-
sory modality often acts as a powerful interface allowing us to interact socially and
emotionally with the world around us. The available research also suggests that
touch plays an important role in supporting our well-being.

Keywords Touch e Interpersonal ¢ Well-being * Neuroscience ¢ Technology
* Social

Introduction

It takes nothing more than a caress, be it tender or erotic, to remind us of the impor-
tance of social touch to our everyday lives. That said, experimental psychologists
and cognitive neuroscientists are only now beginning to uncover some of the cogni-
tive and neural mechanisms underpinning this most important aspect of our behav-
ior. Surprisingly, however, this increased scientific interest in the study of the more
social aspects of touch has been paralleled by a global trend toward there being less
social touch in our everyday public interactions. Indeed, it has long been suggested
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that many industrialized societies are drifting toward a state of ‘touch hunger’ (see
Field 2001), where tactile interactions are limited and often actively inhibited or
even prohibited (for fear of harassment claims or litigation).

The study of the more social aspects of touch is relevant to many different disci-
plines, including cultural anthropology, social psychology, physiology, the neurosci-
ences, and linguistics among many others. Given such a complex array of relevant
research fields, and the fact that a truly interdisciplinary approach to the study of touch
still has not been fully developed, it is not so surprising to observe that social touch has
received far less attention than the study of many other topics in psychology. Moreover,
it should also be borne in mind that touch is actually one of the least well studied of the
senses (especially if one compares it with the far greater number of studies that have
been conducted on vision and audition; see Gallace and Spence 2014, for a review).
Even today, it would seem as though many of the same factors that have prevented us
from increasing the incidence of tactile social interactions in public social situations
have also been responsible, at least in part, for the slow rate of progress of academic
research in this field. That is, asking people to touch each other in order to study the
neurocognitive mechanisms underpinning tactile social processing can be seen to be a
rather delicate matter, at least from an ethical standpoint (not to mention the limited
ecological validity of a study where people are not free to touch or be touched by
whomever they want). Surprisingly, however, there are perhaps more studies on the
topic of sexual behavior than there are on the topic of public social touch. Moreover,
even within the tactile modality itself, there has been far more research on the sensory/
discriminative properties of touch, than on the more social’/hedonic properties (see
Gallace and Spence 2010, 2014; Kitada et al. 2010a, b).

The possibility of using machines that are capable of reproducing, at least electrome-
chanically, certain patterns of tactile stimulation across the surface of the human skin has
certainly provided a promising starting point for the development of this field of research
(e.g., Essick et al. 2010). Note, however, that while we are now, at least in principle, able
to simulate certain kinds of tactile sensation successfully (e.g., the amount of pressure,
the speed, etc.), our knowledge on this topic is still far from sufficient when it comes to
knowing what cues need to be provided or what exactly should be simulated and how,
in order to deliver certain specific sensations. At the moment, it is not even clear whether
certain kinds of tactile stimulation can exert the same effects within a social context
when reproduced mechanically/digitally (e.g., Haans et al. 2007; Haans and IJsselsteijn
2006; Haans et al. 2008; see also Gallace and Spence 2010, 2014 for reviews).

Over the last few decades, many studies have addressed the cognitive and neural
correlates of tactile information processing (see Gallace 2012; Gallace and Spence
2014; Hertenstein and Weiss 2011, for reviews), demonstrating that touch and the
skin provide an important means of differentiating ourselves from the external
world. Where touch begins we are, one might say. However, touch not only provides
a protective function (together with the pain system) by informing us about poten-
tially dangerous stimuli, it also acts as a powerful interface that allows us to interact
socially with the world at large. In this chapter, we will examine how this occurs and
what the putative mechanisms are that allow us to interpret, at least from a social
point of view, those signals impinging upon the body surface.
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Social Touch from Birth (and Earlier) Through to Old Age

Touch is the first sense to develop within the womb (e.g., Montagu 1978). In fact,
a 6-week-old embryo can already perceive and respond to various tactile stimuli
(e.g., Atkinson and Braddick 1982; Bremner et al. 2012). This early development
is especially impressive if one considers the fact that many more weeks of matu-
ration are required before the other senses really start to develop. Early tactile
interactions have also been reported to occur between twin fetuses in the womb
itself (Castiello et al. 2010). In fact, Castiello and his colleagues documented the
occurrence of movements aimed at touching the co-twin starting from the 14th
week of gestation. Even after birth, when the newborn’s sight is still very poor
(e.g., Atkinson and Braddick 1982), touch offers the very first means of contact
and interaction with the outside world. The very first examples of pleasant and
comforting sensations in our life are mediated by touch. Given that the human
baby is, from a functional and anatomical point of view, critically undeveloped
with respect to other mammals (and thus requires a much higher level of parental
care), it is natural that these early forms of interaction must be social in nature.
The automatic hand closure response seen in babies in response to those objects
that are placed in their palm is certainly an important mechanism for helping the
developing newborn to determine the nature of external stimuli. However, the
fact that this behavior can also be observed when the feet of a newborn baby is
touched (e.g., Zappella 1967) would seem to suggest a somewhat different evo-
lutionary role: That is, this behavior might also carry an important social func-
tion. In fact, baby primates use this automatic grasping behavior in order to cling
on to their mother’s fur. Thus, maintaining the physical contact with the care-
giver (and the level of comfort mediated by that) can probably be seen as one of
the most important functions in the early stages of human development.

The possible importance of touch in human babies has been hinted at by a series
of controversial studies conducted by Harry Harlow (e.g., Harlow 1958; Harlow
and Zimmerman 1959). Harlow and his team removed baby rhesus monkeys from
their mothers, and assigned them to a couple of surrogate mothers, one made of ter-
rycloth (that did not provide any food) and the other, of metal wire, that did provide
sustenance. He observed that the baby monkeys spent the majority of their time on
the terrycloth mother, even though it didn’t provide them with any nourishment.
Moreover, those baby monkeys who were assigned to wire-only mothers suffered
from diarrhea more often, and what is more, had more trouble digesting their milk.
On the basis of these results, Harlow went on to conclude that the lack of social
tactile contact is extremely stressful, at least for this mammalian species (but, by
extension, for others too). Even if one ignores the oft-cited ethical concerns related
to this study, whether or not its results can be extended to humans remains rather
unclear (see also Edelmann et al. 2013, for a recent study on the role of maternal
touch on the juvenile social play behavior of rodents).

Different studies have attempted to investigate the role of early tactile deprivation
on different biological, cognitive, and social functions. It is important to note here
that regardless of the results obtained, all of this research has tended to concentrate on



230 A. Gallace and C. Spence

those unfortunate children who have had to live for some period of time in orphanages
that were deemed to have provided a very substandard level of care. As a conse-
quence, it is impossible to determine whether any difference between these children
and those who had been raised in a more standard and socially rich environment
might have been due to the lack of tactile contact, or rather, to the more general sen-
sory, social, and cognitive deprivation that they suffered. Therefore, on the basis of
these studies, no scientific conclusions can be drawn regarding the importance of
early tactile interactions on the cognitive and social development of humans.

Evidence regarding the importance of tactile contact at an early stage of life
in humans comes from the study of the ‘kangaroo care method.’ This technique
is commonly used in developing countries. The method was developed back in
the 1970s by one Dr. Edgar Rey Sanabria in Bogota, Colombia, in order to
address a shortage of incubators and medical personnel and it mainly consists of
maintaining skin-to-skin contact between the newborn baby and the mother or
father (see Rodgers 2013, for a recent review). Even if its initial purpose was to
provide warmth, nutrition, and to enhance the likelihood of an early hospital
discharge for low-birth-weight babies, further research studies have demon-
strated that it results in improved neonatal signs in terms of heart rate, respiratory
rate, sleep, pain relief, and neurobehavioral general development (e.g.,
Ludington-Hoe et al. 2008). That is, early tactile social contact seems to provide
a very important role in the normal functioning of the organism during the earli-
est stages of human development.

Interestingly, tactile social contact is not only relevant at this point in human
development, but throughout the lifespan, that is, from childhood through to old age
(Field 2001). For example, it has been suggested that in adults social touch may
contribute to the maintenance of longer lasting relationships (probably due to its
effect on oxytocin release; see the section below; e.g., Gulledge et al. 2007; Holt-
Lunstad et al. 2008). Tactile stimulation also seems particularly relevant to the
growing aging population, who often complain about the fact that fewer and fewer
people want to touch them as they become old and wrinkly (note how this contrasts
with the desire to touch the skin/cheeks of new born babies; e.g., see Field 2001).
So, for example, one study reported by Eaton et al. (1986) hints at the important role
that social tactile contact might play in improving the condition of institutionalized
elderly individuals. They found that when the service staff who were caring for
these patients combined their verbal encouragement to eat with tactile contact, the
individuals concerned consumed significantly more calories and protein.

Social Touch at Work

It has been demonstrated that tactile social interactions, even if they go unno-
ticed (or else are not particularly relevant to the context in which they occur),
can exert a very powerful effect in a person’s evaluation of a given situation, or
else in eliciting certain kinds of behavior. For example, people become more
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compliant with requests when they are touched by another person than when
they are not touched (this phenomenon is known as the ‘Midas touch effect’;
e.g., Crusco and Wetzel 1984). However, within certain contexts, touch can
obviously also have negative consequences on our behavior or judgments. So,
for example, Martin (2012) reported that those individuals who were touched by
another customer when examining the merchandize in a store evaluated the
products more negatively than did those customers who weren’t touched. That
is, the context in which touch takes place can have a powerful effect on the
evaluation of the tactile stimulation itself (Gallace and Spence 2014).
Interestingly, this seems to apply both to the more perceptual and to the more
social aspects of touch (see McCabe et al. 2008; for an elegant study showing
how the affective experience of touch and the sight of touch can be modulated
by higher order cognitive evaluations).

The role of context (e.g., where the touch originates from) in affecting the per-
ception of social touch has been highlighted by an intriguing study by Gazzola
and her colleagues. These researchers delivered the same pattern of tactile stimu-
lation, consisting of a series of caresses administered to the shin and calf to a
group of male participants while they viewed different visual displays (Gazzola
et al. 2012). In particular, the participants were told that the touch was adminis-
tered by the person that they could see in the video. In one condition, the video
portrayed an attractive woman wearing a black evening dress and high heels,
while, in the other, a man was shown wearing a black tank top and jeans. These
researchers reported that not only was the tactile stimulation perceived differently
(in term of its pleasantness) as a function of the context in which it appeared to
have been presented, but that even the activity of one of the brain areas involved
in the early processing of tactile information (i.e., the somatosensory cortex) was
modulated by these higher order cognitive factors.

The observations reported in this section clearly highlight the important role
that social touch can play in driving human behavior, whether we realize it or
not. However, by analyzing these studies one cannot fail to notice that when
attempting to study the topic of social touch, researchers need to move from
more laboratory-based situations to more ecologically valid contexts. From a
scientific point of view, this certainly becomes problematic. In fact, more eco-
logically valid situations are obviously going to lack the control over a number
of important variables that might well be expected to affect one’s results (such
stimulus control can obviously be more easily guaranteed in the case of labora-
tory-based experiments). At the same time, one can only wonder about how a
very controlled laboratory study, such as one in which the participant has to lie
completely still and immobilized in a fMRI scanner (with their head clamped
still), while a stranger touches them, can be considered as somehow being simi-
lar to any real life tactile social interaction (see also Komisaruk et al. 2004;
Mallick et al. 2007; for examples of studies on human sexual behavior con-
ducted in the fMRI scanner).
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The Neural Basis of Social Touch

Despite of the fact that many different studies have investigated the neural basis of
tactile sensory processing, a surprisingly small number of researchers have actually
addressed the neural mechanisms underlying our perception of the more social
aspects of touch. In one of the few examples of this kind of research, Schaefer et al.
(2013), analyzed, by means of fMRI, the responses of the primary somatosensory
cortex (S1) of their participants while they watched video clips showing simple
nonpainful tactile stimulation being delivered to another person’s hand. These
researchers reported that a part of this brain area, one that generally responds to the
tactile stimulation delivered to the participant’s own body, would actually also
respond to the observation of touch being delivered to another person (see also
Blakemore et al. 2005; Bolognini et al. 2012; McCabe et al. 2008, for similar
results). Previous studies have demonstrated that, in certain individuals, such neural
activation can also give rise to a conscious perception of touch on their own body, a
phenomenon known as mirror-touch synesthesia (see Blakemore et al. 2005; though
see also Deroy and Spence, in press). Here, though, it should be noted that it remains
somehow unclear whether the activation of S1 observed by Schafer and his col-
leagues was related to a ‘social neural mirror system’ that responds to the tactile
stimulation seen occurring to another individual, or whether instead it may merely
reflect the mental imagination of the effects that the touch seen on the screen might
have on a participant’s body (Spence and Deroy 2013). In fact, in a previous study,
the same research team documented a correlation between the personality dimen-
sion of ‘perspective taking’ (the extent to which someone cognitively imagines a
situation from the other person’s point of view; e.g., Furlanetto et al. 2014) and the
activation of S1 due to the sight of tactile contact (Schaefer et al. 2012).

Interestingly, Schaefer and his colleagues (2013) in their study also found that
the observation of touch resulted in activation in the insular cortex, a part of the
brain that is involved in self-awareness. That is, it would seem as though when
people watch tactile stimulation in others the systems involved in differentiating the
self from other needs to be actively maintained. Taken together, then, these results
would seem to suggest the presence of an important link between the neural systems
that are responsible for the processing of tactile information and those supporting
the difference between self and others, a critical function at the basis of any social
interaction (e.g., Moseley et al. 2012).

Indirect evidence on the role of social touch on neural processing comes from a
study by Teneggi et al. (2013). Following on from the observation that a sound can
affect tactile processing when presented within peripersonal space, these authors
asked their participants to detect a tactile stimulus that was presented on their face
while concurrent task-irrelevant sounds were heard to approach toward or recede
from their face. They then calculated the critical distance at which auditory stimuli
speeded up the participants’ tactile reaction times (RTs) and considered this distance
to be the boundary of peripersonal space. Taneggi et al. found that peripersonal space
is modulated (i.e., shrinks) when another individual faces the participant. These
results would therefore seem to suggest that social factors affect the functioning of
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neural systems that are responsible for maintaining a representation of a person’s
peripersonal space (see also Graziano and Cooke 2006; Spence 2011).

One of the most promising fields of investigation within research on social touch is
likely going to be related to the relatively recent discovery of a new class of tactile
fibers in humans, known as C-Tactile (CT) afferents(e.g., see Loken et al. 2009;
McGlone and Spence 2010). These fibers, which are found in the hairy, but not in the
glabrous skin, respond optimally when the skin is stroked at a speed of about 1-10 cm/s,
a stimulation that can resemble a caress (e.g., Bessou et al. 1971; Iggo 1960; Olausson
et al. 2008). These fibers would seem to be associated with the perception of the more
pleasant aspects of tactile stimulation. It has even been suggested that the C-Tactile
fibers constitute part of a neural system responsible for the maintenance of physical and
social well-being in humans (e.g., Bjornsdotter et al. 2010; Morrison et al. 2009; see
also Cascio et al. 2012; Marco et al. 2012; McGlone et al. 2007, for the possible link
between tactile processing and autism—a disorder including abnormalities of social
behavior—in humans). Interestingly, it has been shown that a reduction in the density
of thin and unmyelinated nerve fibers, including the C afferents, can result in a per-
ceived reduction in the pleasantness of tactile stimulation (Morrison et al. 2011b).
Moreover, the patients affected by this lack of neural fibers rate tactile stimuli seen in
short videos depicting the stroking of on another person’s forearm as less pleasant.

The presence of the CT fibers in humans, and their apparent involvement in the
perception of the more pleasant aspects of our behavior, certainly provides some evi-
dence concerning the importance of affiliative social interactions in the tactile modal-
ity. This crucial role of tactile interactions in our social behavior is also supported by
a number of studies that have been conducted on couples. It has been reported that
those women who received physical contact from their partners before a stressful situ-
ation exhibit significantly lower cortisol and heart rate responses to stress (e.g., Ditzen
et al. 2007). As far as the areas of the brain responsible for the processing of the sig-
nals resulting from the activation of CT afferents is concerned, a recent study by
Gordon et al. (2013) has shown that the gentle stroking of the arm as compared to the
stroking of the palm of the hand (an area of the body that isn’t innervated by CT affer-
ents) resulted in the activation of the posterior insula, as well as a network of areas that
are known to be involved in social perception and social cognition (comprising the
right posterior superior temporal sulcus, the medial prefrontal cortex, and the dorso-
anterior cingulate cortex; see also McGlone et al. 2012; Morrison et al. 2011a).

Here, it is important to note that many effects of social touch on behavior and
physiological responses are likely mediated by hormonal mechanisms. In fact, it has
been demonstrated that tactile stimulation, be it of a sexual or nonsexual nature,
induces the release of oxytocin (e.g., Shermer 2004; Williams et al. 1992), a hor-
mone that has been implicated in human and animal bonding behavior (e.g., Bales
and Carter 2003; Schneiderman et al. 2012). This hormone is also informally known
as the °‘cuddle hormone’ (e.g., http://news.bbc.co.uk/2/hi/health/8653500.stm
downloaded on 06/08/2013). Interestingly, the relationship between tactile process-
ing and hormone release would appear to be a two-way one. That is, tactile sensa-
tions certainly affect the release of hormones, but the perception of touch can also
be affected by hormone release. So, for example, during the refractory period (this
is the name given to the period of time immediately following orgasm) males expe-
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rience tactile hypersensitivity in the glans of the penis (Yilmaz and Aksu 2000; see
also Humphries and Cioe 2009, for the report of a similar phenomenon in some
women). This sudden change in sensitivity results in tactile stimuli applied to this
region being perceived as highly aversive and seems to be related to the localized
release of prolactin following orgasm (Kriiger et al. 2003). Prolactin is sometimes
referred to as the ‘paternity hormone,’ and its release seems to play an important
role in limiting and controlling human sexual behavior.

The Development of Mediated Social Touch for the ‘Internet
Generation’

Many of our daily activities, such as buying groceries or consulting a library archive
can be now performed from the comfort of our desk or sofa, that is, without the need
to leave our own homes. The rapid growth of the internet has certainly changed our
lives in many ways and especially our way to communicate with other people.
There is nothing like a Tweet or a post on one’s Facebook profile to spread the news
about one’s latest holiday exploits or even about a recent trip to the doctors. In fact,
there isn’t a single aspect of our life that cannot be shared with friends or strangers
with the click of a mouse. That is, social media allow our thoughts to reach an
incredible number of people more quickly than ever before (see Spies and Margolin
2014, for a discussion on the diffusion of social media among adolescents).
Researchers have even shown that the use of the internet may be beneficial for
reducing loneliness and increasing social contact among older adults in assisted and
independent living communities (e.g., Cotton et al. 2013; Park et al. 2013). It should
come as little surprise, then, that different kinds of media allow for the emergence
of very different kinds of social interaction. Some of these interactions, such as, for
example, internet chats, are limited to written contents. In this case, the lack, or
insufficiency of the social context for interpreting certain expressions, has somehow
been fixed by means of simple symbols that can immediately add some social or
emotional meaning to a sentence, namely, the ‘emoticons’ (e.g., Ganster et al. 2012).

Other forms of internet-based communication provide the possibility of com-
municating by means of a virtual counterpart of our body, what is called an ‘ava-
tar.” This is the case for software such as ‘Second Life,” where an individual can
control his/her own customized avatar and use it in order to perform actions and
communicate with other people’s avatars within the context of a virtual world
(e.g., Wagner 2008; see also Ward 2007). Despite the big improvement that the
latter forms of interactions would seem to provide (they may offer the possibility
of expressing ourselves by means of a virtual counterpart to our actual body),
watching a mannequin shaking hands, nudging, or even making love with another
mannequin is certainly far from what can be called a realistic and rewarding social
interaction. That is, tactile contact is so far lacking in all forms of internet-based
communication, comprising those occurring within virtual worlds.

Importantly, some attempts to fill this gap have started to emerge over the last
decade. One example of a device that has been developed to provide mediated
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social touch is certainly the hug-shirt. More recently, an internet-connected jacket,
named “Like-A-Hug,” which inflates to give the wearer a hug every time a
Facebook friend “likes” a status update or photo has been developed (see http://
www.huffingtonpost.com/2012/10/15/like-a-hug-jacket-embrace_n_1942421.
html downloaded on the 08/08/2013).

As one can easily imagine, none of these devices has yet spread over a large sec-
tion of everyday internet users. Most of them actually never hit the market and can
only been described as advanced prototypes or perhaps as engineering case studies.
The lack of appeal of these devices is probably not only due to their inadequacy in
terms of delivering believable tactile social interactions, or to the fact that they fail
to capture some fundamental aspects of social touch, but also to their inability to
reproduce a multisensory context that is congruent with the large majority of our
social interactions. That is, holding a mouse (even if it vibrates when someone else
wants to communicate with us; see Gallace et al. 2007) is most likely going to acti-
vate our brain’s memory networks related to PC working activities rather than
memory traces related to embracing or caressing a spouse or partner.

Perhaps the only systems that have witnessed some form of success among the
WWW population are those known as ‘teledildonics.’ These are electronic sex toys
that can be controlled by a computer and allow physical tactile sexual stimulation to
be transmitted over a distance (e.g., Machulis 2006; see also Bardzell and Bardzell
2011). However, the success of these devices is perhaps attributable more to their
ability to create new forms of mediated sexual interactions than to their ability to
reproduce all of those sensations that can be experienced during real intimate con-
tacts. Think about one of the classic scenes in erotic literature or movies, the use of
an ice cube to arouse someone (a scene that also appeared in the 2015 controversial
but very popular movie ‘50 Shades of Grey’). Despite its clear power, to date no
technology can so far allow to reproduce something similar to that. Even more
importantly, the mechanisms eliciting such strong sensations are far from being fully
understood by researchers. In fact, the majority of the teledildonics devices that have
been developed so far limit the delivery of tactile stimulation to the genital regions.
It should, however, be said that the stimulation reproduced by these devices is now
more than ever before based on the results of those studies that analyzed the tactile
innervation of the genitals and the neural responses to their stimulation.

Conclusions

As this brief review of the literature will hopefully have made clear, the area of social
touch is important, albeit understudied, and what is more it plays a crucial role from
long before our birth through to our last moments on planet earth. Researchers are
still making many exciting discoveries regarding this understudied sense, be it CT
afferent fibers, or the relationship between tactile contact and the release of hor-
mones. These discoveries are now becoming increasingly important due to the diffu-
sion of internet-based social media. In fact, most of these new means of communication
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do not (at the moment at least) allow for the occurrence of tactile contact, with poten-
tially important effects on our social relationships and even on our well-being. In
order for significant progress to be made, a multidisciplinary approach will be
extremely important within this field of research in the years to come.
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