
Accepted for publication in Virtual Reality. © Springer. This article may not exactly replicate the 
final version published in the Virtual Reality journal. It is not the copy of record. 

DOI 10.1007/s10055-005-0014-2 
 

Mediated Social Touch: A Review of Current 

Research and Future Directions 

ANTAL HAANSA & WIJNAND IJSSELSTEIJNB 

AHuman Technology Interaction Group,  
Eindhoven University of Technology, IPO 1.26  
P.O. Box 513  
5600 MB Eindhoven, The Netherlands 
Email: A.Haans@tm.tue.nl 
Phone: +31 (0)40 2475237 
Fax: +31 (0)40 2449875  

BHuman Technology Interaction Group,  
Eindhoven University of Technology, Eindhoven, The Netherlands 
Email: W.A.IJsselsteijn@tm.tue.nl 
 

Authors' Note 
This research was supported by the JF Schouten School for User-System Interaction 
Research at Eindhoven University of Technology, Eindhoven, The Netherlands. 



2 

Abstract 
In this paper, we review research and applications in the area of mediated or remote social touch. 

Whereas current communication media rely predominately on vision and hearing, mediated social 

touch allows people to touch each other over a distance by means of haptic feedback technology. 

Overall, the reviewed applications have interesting potential, such as the communication of simple 

ideas (e.g., through Hapticons), establishing a feeling of connectedness between distant lovers, or 

the recovery from stress. However, the beneficial effects of mediated social touch are usually only 

assumed and have not yet been submitted to empirical scrutiny. Based on social psychological 

literature on touch, communication, and the effects of media, we assess the current research and 

design efforts and propose future directions for the field of mediated social touch.  

 

Keywords: physical contact, social touch, interpersonal interaction, literature 

review, computer mediated communication, haptic feedback 
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1 Introduction 

Humans use their sense of touch to physically interact with the world and others 

around them. The sense of touch provides us with useful information on the 

position and movement of our body limbs in time and space, and on the shape, 

size, weight, and texture of external objects, and enables us to use tools such as a 

hammer, a pen, or a personal computer. From a developmental psychological 

perspective, touch plays an essential role in our perceptual construction of spatial 

environmental layout. Combining touch and vision allows the simultaneous 

extraction of perceptive invariants, a process crucial for establishing the reciprocal 

connections that allow for higher order perception and categorization of objects 

and environments. By its very nature, physical interaction, in comparison to 

visual, auditory, or olfactory interaction, always occurs within one's peripersonal 

space; i.e., the space in which one can touch and manipulate objects, and is within 

reach of, perhaps dangerous, objects (e.g., collision) and other people (see [1]).1 

 

Touch is particularly significant in social interactions. A short touch by another 

person can elicit strong emotional experiences; from the comforting experience of 

being touched by one's spouse, to the experience of anxiety when touched by a 

stranger. Indeed, human touch bears the capacity for very personal and very 

intimate interpersonal interaction, and can potentially evoke a sense of "proximity 

and establish the human connection" ([2], p. 88). Not surprisingly, people use 

touch when providing encouragements or emotional support, or when expressing 

intimacy or tenderness (see e.g., [3,4]). By contrast, touch can also be a powerful 

means to gain compliance, or to persuade someone (i.e., the Midas touch; [5]). 

 

Although various technologies for mediated physical contact exist and are used in 

human-computer interaction, teleoperation systems, and sensory substitution 

systems, current communication devices still predominantly rely on the senses of 

vision and hearing. However, in recent years, there has been an increasing interest 

in mediated touch for interpersonal interaction, resulting in a considerable amount 

of studies and prototypes. By adopting the metaphor of remote or mediated social 

touch (cf., [6]), we review and assess this research and design work to date and 

provide suggestions for future directions of research in this area.  
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2 The Physiology of Touch 

The human touch sense is one of the five classic senses or modalities, the others 

being vision, hearing, smell and taste. Through our sense of touch we are capable 

of detecting different types of stimuli (i.e., sub-modalities), such as pressure, 

vibration, pain, temperature, and position. In fact, the human sense of touch can 

be divided in two sub-systems: The cutaneous system (also called the tactile 

system) and the kinesthetic system. Haptic perception (also called tactual 

perception), then, refers to situations where there is both tactile and kinesthetic 

perception [7-9].2 

 

The cutaneous system refers to the different receptors in the skin (i.e., nerve 

endings) and their receptive afferents (i.e., nerves conveying sensory information 

from the receptors to the central nervous system). The skin contains different 

types of receptors each with more or less specific sensitivity to a certain sub-

modality. Temperature is sensed by the thermoreceptors. The sensation of pain is 

attributed to the nociceptors. Deformation or physical displacement of the skin 

(e.g., by vibration, pressure or stretching) is sensed by the mechanoreceptors. A 

further discussion of the characteristics of these different types of cutaneous 

receptors is beyond the scope of this article (for reviews, see e.g., [10-12]).  

 

The kinesthetic system is responsible for one's awareness of the movement and 

position of one's limbs in time and space. Accordingly, kinesthetic perception also 

contributes in determining the size and weight of objects. Although visual 

information also contributes to the awareness of limb position, the kinesthetic 

system refers to the information received from the receptors in the limbs 

themselves (i.e., afferent information).3 For a review on the receptors of the 

kinesthetic system, see [13]. Next to the afferent information people receive from 

the receptors in their limbs, information from the brain’s own motor-commands 

(i.e., the efference copy or corollary discharge) plays a role in haptic perception as 

well. Weber [14] was probably the first to mention that the active exploration of 

objects with the hands significantly improves touch perception. 
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3 The Technology of Mediated Touch and its 

Applications 

Mediated touch allows people to use their sense of touch in interaction with and 

through computers. The strength of the technology for mediated touch is that it is 

dynamic. In comparison to static technology, such as the embossed dots of the 

Braille language or the raised line drawings for people with a visual impairment, 

dynamic systems continuously adjust themselves to the changing information in 

the environment and the actions of the user [15]. Hence, the technology for 

mediated touch is generally referred to as haptic feedback. Generally, two types of 

haptic feedback technologies can be distinguished: tactile and kinesthetic (or 

force) feedback [16]. 

 

Tactile feedback provides dynamic stimulation of the cutaneous receptors (for a 

review of tactile displays see e.g., [17,18]). Electrotactile actuators, either a single 

one or placed in an array, work by passing an electric current through the skin. As 

the human skin does not contain specific receptors for electrotactile stimuli [12], 

electrotactile actuators provide sensations ranging from wetness, vibration, an 

itch, a tingle, or even pain [18,19].  

 

Deformation or displacement of the skin can be achieved by a single or an array of 

mechanical or vibrotactile actuators, which can be placed on the body or can be 

used in active exploration (i.e., active haptic perception; as in, for instance, raised 

line drawings). Mechanical actuators are small non-vibrating elements that press 

on the skin and can be dynamically controlled by for example shape memory 

metals or hydraulics. The most frequently used vibrotactile actuators are electric 

vibration motors comparable to the ones used in pagers or cell phones (for 

technical descriptions of both mechanical and vibrotactile actuators, see [16]). 

Less commonly used are temperature actuators such as Peltier elements (see e.g., 

[20-22]).  

 

Kinesthetic feedback primarily aims to stimulate the kinesthetic receptors in a 

user's limbs by applying force to the limbs themselves. Actuators are either 

incorporated in exoskeletons (e.g., Rutger-Master II; [23]), in table-based systems, 
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such as the PHANToM [24], which is the most frequently used haptic interface 

today, or in force-feedback arms, such as the HapticMaster [25], which allows for 

a larger spatial interaction range and higher resistive (or assistive) forces.  

 

The effectiveness of haptic feedback may benefit substantially from appropriate 

visual stimulation. In support of this contention, there have been a number of 

recent reports on visually induced haptic illusions. For instance, Biocca, Kim and 

Choi [26] report on an experiment where participants interact with a virtual spring 

and report a haptic sensation of physical resistance, even though no haptic 

feedback was present. Further research is required to exactly quantify this 

perceptual illusion and establish its boundary conditions, but it is clear that this 

kind of crossmodal transfer will be relevant to the design of haptic interfaces (see 

e.g., [27]).  

3.1 Human-System Interaction and Virtual Reality 

For human-system interaction, haptic feedback can improve traditional graphical 

user interfaces. Already in the 1960's, Geldard [28,29] described several ways to 

create a language on the basis of vibrotactile stimuli, and currently, the 

communication of simple ideas by means of vibrotactile stimuli, again, receives 

considerable attention (e.g., vibrotactile icons; e.g., [30-33]). Tactile icons can, for 

example, be used to reduce sensory overload [34], or to reduce the social weight 

of interacting with mobile devices (i.e., to relieve some of the stress that operating 

a device has on ongoing social interactions; [35]). Another promising application 

of tactile feedback is to provide users (e.g., astronauts, see [36]) with directional 

information (see also [37]). Kinesthetic feedback was first used for teleoperation 

(e.g., the manipulation of a robot over a distance; for a historical overview, see 

[38]). Haptic feedback makes teleoperation more effective, because users can now 

both feel and see what they are doing as if they were at the remote site. This 

experience is called telepresence or distal-attribution (see e.g., [39,40]). In the 

recent decades a new dimension has been added to human-system interaction, 

namely that of virtual reality [16].  

 

Virtual reality systems (VRs) benefit significantly from the inclusion of haptic 

feedback [15] and haptic feedback is a necessity when VR is used for training 
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applications (e.g., for surgery; see e.g., [41]). Haptic feedback has also been 

shown to be effective in VR therapy (e.g., in the treatment of spider phobia, [42]). 

When combined with haptic feedback, traditional audio-visual virtual 

environments (e.g., head-mounted displays) become more immersive [43]. That 

is, haptic feedback can potentially increase a user's sense of presence (i.e., his or 

her experience of being in the virtual space, see [44]). Especially the active 

manipulation of virtual objects (i.e., active haptic perception) is important in 

creating a sense of presence, as it is argued that the effect of interactivity on 

presence depends on the degree of motor-sensory contingencies (e.g., [45,46]). An 

interesting new and technologically challenging application of haptic feedback 

can be found in cooperative virtual environments. Using a ring on a wire game, in 

which two distant users jointly maneuvered the ring, Basdogan, Ho, Srinivasan 

and Slater [47] showed that kinesthetic feedback significantly increased users' 

performance level and sense of togetherness. Although more research is required 

to validate this finding, the authors also report that as a result of kinesthetic 

feedback users were more accurate in guessing the gender of the interaction 

partner. In a different study [48], users had to jointly grasp and stack a series of 

virtual cubes. This study again showed significant positive effects of kinesthetic 

feedback on task-performance and the experience of presence. 

 

As we mentioned briefly in our introduction, the significance of touch is not 

limited to exploring objects and environments, but clearly plays an important role 

in social interactions as well (cf., [6,49]). In the remainder of this paper we will 

concentrate on this aspect of mediated touch. In order to do this, we will first 

review a number of basic social psychological effects of touch, and will then turn 

to existing prototypes that are aimed to transmit touch for interpersonal interaction 

and communication. 

4 The Psychology of Social Touch 

For the purpose of this review, we define unmediated interpersonal interaction as 

all those instances in which people are in each other's presence and have a 

reciprocal influence on each other's actions, whatever this influence entails (see 

[50]). In this review we are mainly concerned with the type of physical 

interpersonal interaction that is called social touch. Social touch entails all those 
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instances in which people touch each other, for example in a crowded train, when 

shaking hands, or when giving a "simple" touch of appreciation. Obviously, 

people need to be in each others immediate proximity (e.g., as in face-to-face 

interaction) to touch. 

 

Social touch, or the lack of it, has profound psychological effects on human 

beings in all stages of their lives. According to some authors (e.g., [51]) social 

touch is a fundamental human need, to others (e.g., [3]) it at least has intrinsic 

functions. Newly born, for example, require occasional physical contact to ensure 

good physical and social development (for an overview, [52,53]). When the child 

matures, a communicative function of touch will become important as well, when 

through social interaction physical contact acquires a common or shared symbolic 

meaning [3,51]. 

4.1 Touch as Nonverbal Communication 

Human communication essentially consists of a series of goal-directed acts, in 

which a person (i.e., the sender) makes an indication to an other person (i.e., the 

receiver) to evoke the intended response, whether the adoption of an idea or a 

change in behavior or attitude, within that person [54]. For communication to be 

effective the meaning of what is indicated by the sender (i.e., the message) should 

be adequately interpreted by the receiver. Therefore communication, as a special 

case of interpersonal interaction, requires that at least part of the message should 

have a common or shared symbolic meaning (i.e., should consist of significant 

symbols, [54-56]). This implies that the intentionality of the message should be 

commonly agreed upon as well (see also [57]).4 The social meaning model of 

touch assumes that many forms of physical contact have acquired a culturally 

shared symbolic meaning [58,59]. In other words, many types of touch are 

significant symbols, meaning that they represent similar ideas and evoke similar 

responses in the persons who initiate the touch as in the persons who receive the 

touch [54,55]. When a particular touch has become a significant symbol within a 

social group, then members of the group have general expectancies about the 

usage of this touch by other members (i.e., there is a social norm), and as a result 

that touch can be safely used in communication amongst members of the group 

[59-61]. Since the interpretation of meaning depends on the context and the 
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complete message in which the touch is embedded, there may exist multiple 

common symbolic meanings to a particular type of physical contact. According to 

Burgoon and Newton [58] there is a social meaning when the range of possible 

interpretations is restricted.  

4.2 Symbolic Meanings of Touch 

Remarkably, few studies have actually investigated the meanings people assign to 

being touched. Even more remarkably, those that do, mostly rely on people's 

responses to pictures or movies in which people are touched and not on responses 

of people that are touched themselves (cf., [62]). One exception is the study of 

Jones and Yarbrough [3], who, by using a diary study, identified six different 

categories of meaning: positive affection, control, playful, ritualistic, task-related, 

and accidental touches. Accidental touches (i.e., perceived as occurring in- or 

accidentally) although perhaps informative, are not interpreted as symbolic (i.e., 

as a communicative signal). Task-related touches are also not interpreted as 

symbolic, as their meaning is inherent to the action itself. Examples of task-

related touches are helping someone out of a car or brushing dust from someone's 

face. Of all communicative touches, positive affection is regarded to be the most 

important category. Jones and Yarbrough describe different types of affectionate 

touches, such as to give support (e.g., “let me take care of you”) or to show 

appreciation (e.g., “I really value what you did”). Most touches in this category, 

however, primarily indicate affection (e.g., “I like you”). This last type of 

affectionate touches strongly signal intimacy (cf. [4]). Although they do exist, 

touches with a negative affective meaning were not encountered in the study of 

Jones and Yarbrough. Whereas affective touches communicate one's emotional 

state or empathy to the other person, control touches are primarily used to change 

the behavior, attitude or emotional state of the other. Two often encountered types 

in this category are touches to obtain compliance or attention from the other. 

Another type of control touch is associated with dominance or status (see [63]) 

Ritualistic touches basically do not have a personal meaning, but instead are used 

to regulate interpersonal interactions. They include greeting and departure 

touches, such as a handshake, which often indicate the transition from unfocused 

to focused interactions (i.e., act as an agreement to enroll in face-to-face 

communication; see [64]). Ritualistic touches are often extended to include 
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affective meanings as well. Finally, playful touches have a meaning that is 

different from what would be expected from the touch itself, but instead meaning 

is inferred more from situational and other, often verbal, cues. For example, 

saying “you have something on your nose”, brushing it off (i.e., in itself a task-

related touch), and then saying “just kidding” has in essence an intimate meaning.  

4.3 Effects of Touch on Social Interactions 

Touching inevitably affects interpersonal interactions. In fact, research has shown 

that when touched briefly and discretely, people displayed increased self-

disclosure (e.g., [65]), increased positive gratitude (i.e., a positive evaluation of 

the person who initiated the touch; e.g., [59,60,66-68]) and increased compliance 

to a request (e.g., [67-71]). Compliance to a request manifests itself even when 

the request is not made directly (i.e., increased pro-social behavior; e.g., [72-74]), 

and when participants are not aware of being touched [75]. More specifically, a 

person's participation in a course increased when he or she was touched by a 

teacher [76], and when touched by a waitress, it increased a person's tipping 

behavior (i.e., the Midas touch; [5,77]), and alcohol consumption [78].  

5 Mediated Social Touch 

In Section 4, we defined unmediated interpersonal interaction as all those 

instances in which people are in each other's presence and thus have a reciprocal 

influence on each other [50]. However, an increasing proportion of our daily 

social interactions is mediated, such as through written mail, traffic signs, or 

telephone, and enables us to have an influence over an other person's actions even 

when physically and temporally separated. Depending on the technology used, 

technology-mediated interaction differs from non-mediated interaction in several 

ways [79]. Mediated interaction often supports fewer channels (e.g., text or audio 

only), and as a result often lacks the capability to exchange contextual and 

nonverbal cues. Moreover, mediated interaction can occur asynchronously (i.e., 

with a delay between sending, receiving and responding), and messages can 

sometimes be reviewed and revised. As a result of these differences, various 

forms of mediated interaction have their own specific strengths and weaknesses, 

depending on the specific communication need and task. Media richness (i.e., the 

extent to which a communication medium facilitates immediate feedback, 
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multiple channels, and contextual and nonverbal cues) aims to explain the 

effectiveness and efficiency of media for different tasks [80]. Compared to a face-

to-face conversation, media low in richness are for example less suitable when 

discussion, clarification or decision making is required, but more suitable when 

the meaning of what is indicated is already agreed upon or enforced (e.g., traffic 

signs). Secondly, mediation inevitably affects a user's perception of his or her 

interaction partner and of the interaction with that person. Media, especially those 

low in richness, often fail to provide users a sense of social presence (i.e., the 

experience of being together; [44,81,82]). As a result, some of the reciprocal 

influences that are tantamount to and guide interpersonal interactions in non-

mediated situations, such as social facilitation and inhibition, are less prevalent in 

mediated interactions (cf., [83]). Since these influences largely depend on a 

common symbolic meaning system, some authors (e.g., [84]) have argued to 

replace social presence by social verification; i.e., the extent to which people find 

themselves interacting on the basis of significant symbols.  

 

We define mediated social touch as the ability of one actor to touch another actor 

over a distance by means of tactile or kinesthetic feedback technology. Several 

benefits of mediated social touch are mentioned in the literature. First, the 

addition of a tactile or haptic channel to communication devices can enhance or 

enrich mediated communication (e.g., [85-91]). However, why and in what ways 

communication is enhanced or enriched often remains unspecified. For some 

authors (e.g., [86,87]) communication is enriched, when adding the touch channel 

will increase the amount of information that can be transferred (i.e., is not 

redundant). Other authors (e.g., [89,92]) mention that the touch channel can 

compensate for the loss of non-verbal cues that results from the use of current 

communication media.  

 

Secondly, since touch is indispensably related to intimacy, mediated social touch 

allows for personal and intimate interactions in ways that words or images 

presumably cannot (e.g., [6,85,89,90,93-95]).  

 

The third and final benefit of mediated physical interpersonal interaction is that 

the sense of touch is very suitable to substitute the other senses in situations where 
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other types of interpersonal interactions are impossible to use (e.g., in a library), 

where there are privacy demands (e.g., when very personal information is 

exchanged in public; see [86]), or where there is the danger of cognitive overload 

(e.g., when interacting while performing other tasks; [90]).  

5.1 Current Prototypes and User Tests5 

The idea of using the sense of touch for mediated interpersonal interaction is not 

new (see Section 3). However, instigated by developments in ubiquitous 

computing and tangible interfaces (see e.g., [96,97]), there is a renewed interest in 

mediated social touch for the non-sensory-impaired. Current prototypes are the 

result of diverse design philosophies that do not lend themselves easily for 

classification. Despite their differences, the devices discussed in this section have 

in common that they all support interpersonal interaction in ways that exceed 

purely task-related or practical communication [98]. Instead, many of these 

prototypes aim to provide people with a sense of presence of a distant other 

(comparable to awareness systems, e.g., [99]), or a sense of connectedness [100].  

 

One of the earliest designs is the electronic arm wrestling system by White and 

Back, which was demonstrated at the Strategic Arts Initiative Symposium, in 

Salerno, Italy, 1986. By connecting two robot arms over a conventional telephone 

line the system enabled two persons to arm-wrestle over a distance. Although time 

delays prevented a real wrestle, it was said to be sensitive enough to give the 

impression of wrestling a real human [101].  

 

Another device for interpersonal entertainment is the HandJive [102]. Fitting in 

one hand, the HandJive consists of two balls that can be placed in different 

discrete positions. Whereas a symmetric mapping (e.g., see [87]) between both 

users was a requirement for the telephonic arm wrestling system (i.e., the robotic 

arm needed to be both an input as well as an output channel to enable wrestling), 

Fogg et al. opted for an indirect interaction (i.e., asymmetric) to reduce fighting 

for control. A user can move the balls on his HandJive in one orthogonal field 

(e.g., the up and down channel), whereas the position in the other orthogonal field 

(e.g., the left to right channel) is the result of the other user's action on his or her 

HandJive. Although originally designed for interpersonal entertainment the 
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authors explored the use of the HandJive for communication, and describe 

Tactilese, a haptic language based on patterns of ball positions. 

 

The Intouch system [85] consists of two connected devices each with three 

independently rotationable rollers. A symmetrical mapping between the two 

devices creates the illusion of handling a shared object and enables physical 

interpersonal interaction and communication. The connection between the two 

devices could be similar to that used in teleoperation, but the initial prototype had 

a mechanical connection through driveshafts. No formal user tests were 

conducted, but initial trials indicated that the interaction was playful, but 

ambiguous in meaning.  

 

Chang et al. [86] envisioned the ComTouch, a device that is fitted over a 

traditional mobile phone and translates finger pressure into vibrotactile stimuli. A 

first prototype that was built only allowed for one finger to be used. With the tip 

of the finger pressure could be applied to a force sensing resistor (FSR) and the 

resulting signal was presented to the middle part of the sender's finger to give 

feedback about the frequency and amplitude of the generated signal. The base of 

the finger was used to receive signals from the other user. In an experiment they 

found different uses of the tactile channel: Emphasis, turn-taking, mimicry, and in 

a touch-only scenario also encoding of specific meaning.  

 

According to Dobson, Boyd, Ju, Donath and Ishii [103] the tactile channel is 

perhaps more suitable for the exchange of emotional states or moods, than for the 

exchange of complex information or specific meanings. Dobson and colleagues 

describe the VibroBod, a rubber object that, while resting on a person's lap, is held 

with both hands and can be used during a telephone communication or instant 

messaging. Containing FSRs, microphones and vibrotactile actuators, the 

VibroBod captures a user's force of grip, which, combined with his or her vocal 

inputs, is mapped to specific vibration frequencies and patterns in the other user's 

VibroBod. A first user test on a single VibroBod (i.e., with the input mapped to 

the output of the same device) showed that people were interested in finding out 

how to generate meaningful representations of their emotional states. 
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Hansson and Skog [104] envision another device that enables the communication 

of emotional states: the LoveBomb. The conceptual idea behind the LoveBomb is 

that it enables people to emotionally express themselves in public and among 

strangers. With the LoveBomb a person can anonymously exchange two pre-

defined emotional states, namely love (or happiness), and sadness, to all other 

LoveBomb users in his or her vicinity. Different vibrotactile stimuli are used to 

represent love (i.e., representing the pulse of a heartbeat) and sadness (i.e., 

irregular vibrations).  

 

Oakley and O'Modhrain [105] developed the Contact IM which aims at enriching 

current instant messaging systems by allowing users to sent each other a haptic 

instant message. In the Contact IM system the available haptic message consists 

of the passing of a ball between two users. The action of throwing a virtual ball 

allows the sender to be expressive, as the momentum of the ball, and thus the 

corresponding physical sensation of catching the ball, can be freely varied. The 

haptic feedback of catching the ball can be displayed through for example a 

PHANToM or more basic force feedback joysticks. To our knowledge, no formal 

user tests were conducted with the Contact IM system to date. 

 

Another application of haptic communication based on an instant messaging 

system is developed by Rovers and van Essen [89]. The authors describe the 

Haptic Instant Messaging (HIM) framework. The HIM is basically a standard 

instant messaging system to which different types of haptic or tactile feedback 

devices, whether commercially available or custom made, can be connected. 

Currently only asymmetric bidirectional interaction is provided through so called 

Hapticons, or haptic emoticons. These haptic emoticons are pre-defined haptic or 

tactile stimuli that represent simple ideas similar to visual emoticons (i.e., smileys; 

[88], cf., [30,32]). Users can easily design and modify Hapticons using the 

Hapticon Design Tool (cf., the Hapticon Editor by Enriquez & MacLean, [31]). A 

possible output device to be connected to the HIM is the FootIO ([90], also 

Rovers & van Essen, this issue). The authors state that although hands are most 

often used for haptic or tactile communication, the foot may be suitable as well. 

Reasons for engaging feet in haptic communication are that touching another 

person's feet is regarded to be highly intimate behavior, the foot is well suited to 
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perceive tactile stimuli, is a suitable body location for concealed communication, 

and can be used in situations in which the hands are needed for other tasks. With 

the FootIO, pre-defined Hapticons can be delivered to the foot through an array of 

eight vibrotactile actuators. First user tests showed that, although they had 

difficulties in accurately identifying the location and pattern of stimuli with the 

current prototype, users generally reported that they enjoyed using the device in 

the context of interactions over the HIM. Whereas some indicated that they used 

the Hapticons to emphasize text messages, others indicated that a lack of common 

meaning made this somewhat troublesome. 

 

Other prototypes aim to provide geographically separated people a sense of 

awareness or connectedness towards each other. Examples of functional 

prototypes include the White Stone [98] and the Shaker ([106], also [99]). 

Compared to the LoveBomb, these devices are privately linked to just one other 

device. Whereas the White Stones become warm when both users have their 

device in their hands, when a person uses his or her Shaker, the corresponding 

device of the other will start to shake in the same manner. 

 

The PillO'Mate [107] was designed according a somewhat different design 

philosophy as the authors do not only emphasize the communicative or symbolic 

functions of social touch, but its intrinsic functions (e.g., relaxing or recovering 

from stress) as well. The PillO'Mate is a cushion that activates itself when its 

proximity-sensor detects something nearing it. When touched it responds with 

sound, heat and vibrations. Preliminary user tests focused on the experiential 

qualities of the shape and texture of the pillow. Based on a similar design 

philosophy as the PillO'Mate, DiSalvo, et al. [93] and Gemperle, et al. [94] 

envision the Hug. These yet to be developed devices can be connected to each 

other over a mobile phone network. The authors envision asymmetrical 

bidirectional physical interaction by which a person can stroke or squeeze his or 

her device which will result in vibrations and temperature changes in the other 

person's device. The authors also envision the possibility to store a spoken 

message and the vibration and heating pattern when a connection with the other 

person's hug cannot be established. Whereas the Hug's output is envisioned as 

vibration and heating patterns, Mueller, et al. [95] aim to provide the receiver with 
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a sensation that according to the authors is perhaps resembled most by an actual 

hug. This was done by means of an inflatable vest. To initiate the hug another user 

must stroke the touch screen on his or her koala-bear-like input device. The two 

systems can be connected through either TCP/IP or Bluetooth. First user tests 

showed that couples missed the reciprocity of an unmediated hug and found it 

difficult to envision themselves using it in real life. 

 

As discussed in Section 3.1, haptic interpersonal interaction in cooperative virtual 

environments or shared virtual editors is especially significant, yet 

technologically challenging. Alhalabi and Horiguchi [108] describe the Tele-

Handshake, a kinesthetic feedback virtual environment which enables people to 

touch and shake hands over a common network by means of PHANToMs. First 

tests on the system show that forces could be accurately transferred between 

users. Participants reported a high consistency between visual and kinesthetic 

sensation, but found the handshake only moderately convincing. Brave, et al. [6] 

investigated the effects of mediated social touch on feelings of power and liking 

of the other person in both a cooperative (i.e., helping another person through a 

maze) and competitive task (i.e., hindering another user's progress through the 

maze). Oakley, Brewster and Gray [109] describe five different types of physical 

interactions that could aid communication between users in a shared virtual editor. 

These types of interaction include, for example, pushing each other's pointers 

around, or grabbing and moving another user's pointer. A first experiment on 

these interaction types shows that although participants reported to have difficulty 

in using the interface and in communicating with their pointers, they overall 

reported a higher sense of presence and engagement in the interaction [110].  

6. Discussion and Future Directions 

In this paper we have attempted to give a broad outline of the field of mediated 

social touch, including relevant perceptual mechanisms, enabling technologies, 

theoretical underpinnings, and current design solutions. Fuelled by improvements 

in enabling technologies, as well as trends in social awareness systems (e.g., [99]), 

multimodal interfaces, and tangible computing [96], this field has rapidly 

expanded over recent years. The prototypes and design ideas reviewed in the 

present paper have set the stage for future studies on mediated social touch by 
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inspiring researchers and designers, and by providing descriptions of hands-on 

user experiences with these systems.  

 

However, we feel that in emphasizing design explorations and point solutions, the 

field has been lagging behind in developing a deeper theoretical understanding of 

the presumed effects of mediated social touch on the social interaction process. 

Such an understanding could potentially provide structure to the design space of 

social touch systems, and may guide the empirical experimentation process, as 

well as the interpretation of observed effects (or the lack thereof). To date, very 

few studies are available that report on empirical system validations beyond the 

level of anecdotal descriptions of user experiences. For the present review, we felt 

it was not prudent to engage in formulating design guidelines for haptic or tactile 

communication devices based on the scarce empirical data available in published 

research. What the relatively new field of mediated social touch would benefit 

most from at this early stage is more rigorous studies that will put the assumptions 

that we have encountered in the reviewed literature to the test. 

 

As noted in Section 5, most authors do not state exactly how the addition of touch 

channel will enrich current communication media. According to Chang et al. 

[86,87] interaction is enriched when adding the touch channel increases the 

amount of information that is transferred. However, as was discussed in Section 

4.1, human communication requires that information is transferred intentionally 

and in terms of common meaning. Although approaches such as media richness 

might lead us to conclude that adding more channels will always and 

automatically enrich communication, this is not necessarily the case. From the 

preliminary user reports discussed in Section 5 (e.g., [85,90]) we learn that a lack 

of common meaning is often troublesome and results in ambiguity about how to 

use a device. For mediated social touch to enrich current communication devices, 

it should at least satisfy the prerequisite of a common symbolic meaning (cf., 

[111]). We agree with Rovers and van Essen [90] who state that the design of 

easily understandable haptic symbols (e.g., hapticons or a 'tactilese' language) is a 

difficult process that requires far more research. Currently, several research teams 

are exploring how to design tactile icons (e.g., [32,33,111]) and first tests on the 

effectiveness of tactile icons (e.g., [92,112]) show promising results.  



18 

 

In this paper, we classified the reviewed applications, research and prototypes 

under the single heading of remote or mediated social touch. Even though current 

feedback technology does not yet allow for the same physical sensation as a real 

touch, Brave et al. [6] state that unmediated social touch offers a good framework 

for exploring the application of mediated touch in communication devices. 

However, simply assuming that mediated physical interaction is equivalent to 

mediated social touch can also be misleading, especially when it is used to explain 

observations (see e.g., [110]). Although most authors of the reviewed articles do 

not explicitly use the social touch metaphor, the relationship between haptic 

feedback for interpersonal interaction and its unmediated counterpart, social 

touch, is often implicitly assumed, and can be inferred from references to the 

symbolic and intrinsic functions of social touch as well as the supposed intimate 

nature of addressing the skin as a communication channel (see e.g., [95]). Thus, 

empirical evidence is required to assess the validity of the mediated social touch 

metaphor. Although it is certainly true that a touch by another person can elicit 

strong affective experiences, currently there is no empirical evidence that this is 

also the case for mediated touch. At the moment, we can only speculate about 

whether a tactile icon is more personal and intimate than a visual icon, or how it 

would compare in nature and strength to unmediated touch.  

 

Based on the review of unmediated social touch, interesting research questions 

present themselves. For instance, will the effects of social touch on interpersonal 

interactions (e.g., the Midas touch, see Section 4.3) also be found in mediated 

situations? A particularly interesting question is whether people hold the same 

expectancies (i.e., social norms) about the use of mediated touch as about 

unmediated touch. In our own labs, for example, we investigated whether the 

gender differences generally found in same- and opposite-sex touch (e.g., 

[113,114]) are also present in mediated situations, using a tactile vest containing 

an array of vibrotactile actuators. Our preliminary results indicate that, as 

expected, male participants who were part of a same-sex dyad (i.e., who were 

'touched' by a male stranger) experienced the mediated touches as less pleasant 

than the male participants who were part of an opposite-sex dyad (i.e., who were 

'touched' by a female stranger). Through demonstrating such response similarity, 



19 

that is, replicating in a mediated situation the patterns of (social) responses found 

in unmediated situations, we provide evidence that mediated touch is perceived in 

similar ways to unmediated touch. This is a non-trivial finding when one 

appreciates the significant differences in stimulation between a human touch and a 

vibrating electromechanical actuator.  

 

If the mediated social touch metaphor proves to be valid, and this is still highly 

speculative, mediated touch by means of tactile or force feedback allows for 

controlled experiments on how people respond to and experience being touched 

by another person, research which currently relies almost exclusively on people's 

responses to pictures or movies in which people are touched (see Section 4.2). 

This would further extend the application of advanced media environments as 

tools in the service of psychological experimentation, where one can benefit from 

a combination of full experimental control and high ecological validity (see [115] 

and [116], presenting a similar argument for using virtual environments as 

research tools in social psychology and environmental psychology, respectively).  

 

Other interesting questions that present themselves focus on how the design of 

communication devices based on physical interaction can benefit from recent 

knowledge on multimodal perception and crossmodal transfer, especially by 

combining touch with appropriate visual feedback (see Section 3). In our own 

labs, for example, we are currently exploring these questions by means of the 

recently discovered rubber hand illusion [117]. This illusion illustrates that we can 

integrate technological devices as a phenomenal extension of the self, and a better 

understanding of the illusion might enable genuine embodied interaction with 

technology, perhaps eventually blurring the boundary between our ‘unmediated’ 

self and the ‘mediating’ technology (e.g., [118]).  

 

Several measures are currently available that have potential relevance for 

investigating the presumed effects of haptic communication media, such as social 

presence measures (for an overview, see [81]), the affective benefits and cost in 

communication questionnaire (i.e., ABC-Q, [119]), behavioral indicators of social 

perception (e.g., responses to personal space violations; [120]), or 

psychophysiological indicators of affective responses. The extent to which 
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mediated haptic interactions can elicit relevant social evaluations or responses will 

testify to the quality of the social touch simulation, and the appropriateness of the 

mediated touch metaphor. 

 

To conclude, the studies reviewed in the present paper show a diverse range of 

promising applications of mediated social touch, ranging from the communication 

of simple ideas through tactile symbols (e.g., the FootIO, [90], or the LoveBomb, 

[104]), to providing a sense of awareness (e.g., Shaker; [106]) and facilitating the 

recovery from stress (e.g., the PillO'Mate, [107]). However, to date, the assumed 

effects of mediated social touch on interpersonal interaction have not been 

submitted to empirical scrutiny for the majority of the systems discussed here (for 

exceptions see [6,110]), and design approaches have typically been theoretically 

amorphous. The significance of mediated social touch needs to be empirically 

established, and grounded within a multidisciplinary theoretical framework that 

encompasses multisensory perception, social psychology, and communication 

theory.  
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Footnotes 

1 There is one cutaneous submodality that can be perceived from outside the 

peripersonal space (i.e., without direct contact with the body), namely warmth 

(see [1]).  
2 We prefer to use the term kinesthesia instead of proprioception, as the latter is ill 

defined (see [13]). Following Sherrington [121], who coined the term, 

proprioception is the sense of body position and movement and includes 

sensations from the muscle and joint receptors (i.e., the kinesthetic system) as 

well as from the semicircular canals and otolith organs (i.e., the vestibular 

system).  
3 Cutaneous perception, especially through the stretching of the skin, might play a 

role in the sensation of body limb movement and position as well (see [13]). 
4 Note that this contradicts the popular statement that "one cannot not 

communicate" ([122], p. 49); the logical derivative of the view that all 

interpersonal interaction is communicative (for a further discussion see e.g., [56]). 
5 For a different overview of prototypes that enable mediated social touch, see van 

Essen and Rovers [91; also Rovers & van Essen, this issue]. 

 

 


