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ABSTRACT 

The sense of touch is highly important for a nonverbal 

communication and social bond development between 

humans.  When that channel gets lost, a lot of its benefits are 

reduced. That for instance happens in a long-distance 

friendship. Friends spend a considerable amount of efforts to 

maintain their relationship even when it is geographically 

separated. Although technology provides them with many 

aspects of in-person communication, it still lacks the 

capacity to replicate the full sensation of touch. Therefore, in 

this study, we interviewed nine pairs of friends while they 

were using a mediated touch device to examine the role of 

hand touch in their emotional communication and how 

technology should be designed to support tactile exchanges. 

Our findings present two groups of factors that need to be 

accounted for when designing and developing a touch 
device. The first can be referred to as the stimulus-driven 

group and it explains how the richness of social touch 

elements and gestures help in shaping a touch message. The 

second group relates to the thought-guided processes that 

determine how a touch message will be perceived and when 

it will occur. We further follow up with a discussion on how 

these findings impact the possible improvements to the field 

of digital tactile communication. 
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1. INTRODUCTION

Touch has always been significant for connecting with

people around us [46]. Discriminative touch helps us to

determine the texture, size, shape, and temperature of the

object [35] and affective touch plays a big role in

communicating emotions [30]. Social touch is defined as a

touch occurring between two or more people in co-located

space (i.e. greeting, showing support, etc.) [25]. Comprised

of both discriminative and affective elements it is known for

strengthening and maintaining social bonds [45] and even in

helping to reduce stress. For example, in relation to

friendship slow and gentle stroking touches [44] are proven

to be especially beneficial in treating pain.

Unfortunately, nowadays tactile, exchanges in friends are not 

always possible. Indeed, people often either for choice or 

work have to live far apart and maintain a long-distance 
friendship. A recent survey reports that 90% of individuals 

have at least one close friend [61] living abroad due to 

business, educational or travel-related purposes. In those 

cases, people rely on various technological solutions to 

preserve their friendship (i.e. social media, text, audio, and 

video communication technologies). But the majority of 

them are supporting only visual and auditory channels. What 

is missing is the tactile channel to provide a sensation of 

physical touch which is also important in a friendship. This 

thesis aims to investigate the factors that need to be 

considered when designing for technology-mediated touch to 

support long-distance friendships. 

Although in the past HCI research was predominantly 

emphasizing discriminative touch used for manipulating 

screens [33] or tangible interfaces [38] over a mediated one, 

nowadays there is a rising number of studies that explore the 

use of mediated social touch for long-distance interaction 

[28,59]. Social touch technology (STT) focuses on 

transferring the experience of social touch through 

technology [28]. Studies in STT have mainly examined the 

role of mediated touch between couples and had provided 

some technical requirements for the design of future 

mediated touch devices. 

In spite of that, there is still a significant lack of empirical 

research regarding the usage of mediated touch between 

friends and the role it plays in their friendship. Moreover, not 

a lot is known about what elements comprise a friendship 

touch and how it should be sensed and transferred by 

technology over distance [21]. Hence, this research will 
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specifically focus on understanding how friends use hand 

touch to communicate emotions and how the use of a touch 

device could support that social connection over a long 

distance. 

For this purpose, we conducted semi-structured video 

interviews with nine pairs of friends. We asked them to 

imagine a set of specific scenarios and by using a mediated 

touch prototype communicate the emotion experienced in the 

scenario to their friends. The goal was to understand the 

tactile aspects that need to be captured with a social touch 

device, the factors that could mediate such interactions and 

the affective situations where digital social touch may occur 

in long-distance friendships. 

Afterward, we coded the transcripts using thematic analysis 

and from that identified themes related to a mediated touch 

exchange between friends. Additionally, we used video 

coding to find out which hand gestures are mostly used 

among friends to express certain emotions. 

The key finding can be divided into the ones that examine 

what physical elements play a role in sending a social touch 

message and the ones that include factors which influence 

the perception of that message. The contribution of this 

research will help for further development of mediated touch 

technology by reporting on the aspects of haptic stimuli 

needed to support social tactile friendship exchanges. Next, 

to that, it paves the way in understanding the factors that 

attribute to a successful touch communication between 

geographically distant friends. 

2. LITERATURE REVIEW 

This section reviews prior research on the use of touch 

(social and mediated) for expressing emotions as well as 

technological innovations used for tactile communication. 

Firstly, we briefly review how the sense of touch occurs with 

a focus on communicating emotions. Secondly, the author 

examines what evidence exists that social touch can be 

mediated by technology, what factors are known to influence 

and what mode of digital tactile expressions have been 

explored. In doing so, we aim to identify the gaps and the 

research questions that remain to be answered with respects 

to the main aim of this paper.  

2.1 Social and affective touch 

The sense of touch is comprised of two systems: cutaneous 

and kinesthetic. The cutaneous sense is represented by 

different skin receptors sending information to the central 

nervous system and reacting to different sensations. For 

example, thermoreceptors are responsible for sensing the 

temperature, nociceptors sense the pain and 

mechanoreceptors sense the deformations on the skin [28]. 

Such sensations form our discriminative sense of touch. 

Recently, another type of skin receptor has been identified 

that respond to gentle touch and has been defined as the 

affective touch receptors. [48] To complete the sense of 

touch, the kinesthetic system serves to provide awareness for 

the position of one’s limbs in time and space (i.e. size or 

weight of an object) [28]. The combination of these systems 

enables social touch [30,43]. 

The benefits of social touch are extensive, ranging from 

social development in newborns [1] to forming of social 

bonds [46] and reducing stress [22]. But most importantly 

social touch is used for physical interpersonal interaction and 

communication. 

A specific combination of cutaneous and kinesthetic 

elements used in an affective touch can tell us a lot about the 

emotions it conveys [30]. This was demonstrated in a recent 

study of Hertenstein et al. [30] where they asked strangers to 

recognize the emotional intent of a message by being 

touched only on the hand or the arm by another person. 

Participants were separated by a barrier and could only apply 

the touch through the hole on a barrier. While one person was 

conveying all twelve instructed emotions, the other one was 

decoding them. Emotions like anger, fear, disgust, love, 

gratitude, and sympathy were recognized with accuracy rate 

similar to the one in studies of facial and vocal expressions 

of emotion [30]. Participants associated sympathy with 

stroking and patting and anger with hitting and squeezing. 

The study also revealed that these messages are not only 

defined by the type of gesture (e.g. patting vs caressing) but 

also by the kinematic of the gestures (pressure intensity, 

speed, acceleration, location, and duration) possibly 

activating differently the various types of skin receptors 

mentioned above [30]. Other studies looked at the meanings 

people ascribe to touch [32,47] and its dependency on the 

type of relationship (partner, friend or a stranger), gender and 

context between the parties touching. One of the things noted 

in these studies is that the same kinematic of a touch gesture, 

independently of its meaning, can lead to a very different 

emotional response in receiver depending on who is sending 

it. For example, placing one’s arms around one’s girlfriend 

is perceived as different compared to the same done by a 

stranger. Nevertheless, it is unclear if the touch is performed 

exactly the same way or there are slight nuances in the 

execution (e.g. more gentle, slower). Indeed, given the 

results of Hertenstein et al. [30], the sender’s execution of 

the gesture (i.e. its kinematics) may have also been affected 

by who the receiver is and thus contributing (among many 

other factors) to the different response in the receiver. 

These studies demonstrate that touch alone can be used to 

communicate emotions through a combination of gestures 

and its kinematics. However, it also shows that its perception 

is influenced by various factors and in particular, the 

relationship between the sender and receiver is critical. 

Unfortunately, whilst there are various studies on social 

touch in romantic pairs [14,15] or social touch in general 

[1,17,22,25] there is no existing research that looks 

specifically at how friends use of touch in communicating 

emotions and what determines how the touch message is 

constructed and understood in this context. 
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2.2 Technology mediated social touch 

With the advances in the haptic technology and the 

expansion of social touch science researchers have begun to 

explore the concept of using available haptic modalities to 

communicate a feeling of touch over a long distance [27]. 

This was later coined as “mediated social touch” and it 

represents the ability to transfer a touch initiated remotely by 

one person onto another using the tactile or kinesthetic 

feedback technology [28]. The sender uses an input device 

to transfer a signal back to the receiver in the form of a tactile 

sensation. The aspect of proximity is just one of the 

differences between the two type of touches, another one is 

the asynchronous ability of the mediated social touch to 

review, revise or delay the action of touching [36].  

Despite the fact that a current mediated social touch is unable 

to replicate the exact cutaneous and kinesthetic properties of 

actual touch [21], it has the potential to bring a lot of benefits 

to distant communication. Firstly, a tactile channel enriches 

the amount of shared information [23] and nonverbal cues 

[42] in mediated communication. Secondly, it creates an 

additional channel for sharing interpersonal intimate feelings 

that can’t be achieved with words or images [49]. Finally, 

mediated social touch could be beneficial in situations where 

there is a barrier to using other types of interpersonal 

interactions (e.g., cognitive overload [52], privacy treat 

[13]). However, it is still an open question if mediated touch 

can replace social one and if the practices and norms that 

regulate it are the same as the latter. 

2.3 Can a mediated touch have the same effect as social? 

Although social touch is accredited for its benefits in 

channeling emotions [14,31], researchers have split opinions 

if the same can be appointed to a mediated social touch.  

Some researchers claim that any kind of touch, regardless of 

the source, affects the person’s emotions and cognitive state 

[63]. This can be seen in a study of Sumioka et al. [57] where 

they note that the usage of a tactile pillow in a phone 

conversation lowers the stress levels in elderly participants. 

A possible reason for this can be that many participants 

connected the pillow with the stranger on the other side of 

the line [57]. On a similar note, Cabibihan et al. [12] looked 

at how different touch conditions (social touch from a 

partner, mediated touch from a stranger and no-touch 

condition) vary in their ability to reduce a feeling of sadness. 

They used a heart rate (HR) monitor and a galvanic skin 

response (GSR) sensor to record the psychological effects of 

those touches while the subjects were watching an 

emotionally loaded movie. The results showed that both 

social and mediated touch was equally significant in 

attenuating the sadness in participants as opposed to the ones 

who were not touched at all [12].  

On the other hand, two different studies state that the 

application of a mediated social touch had no notable 

difference in modifying participants emotional states. In the 

first study [20] researchers were examining how a mediated 

touch from an ostensible partner and abstract visual feedback 

differ in helping participants to recover from sadness, 

enhancing their amused experience or increasing their trust 

towards their communication partner. To study this, they first 

exposed participants to a sad movie and followed with a 

funny one which aids in recovery from sadness. During the 

funny movie, the participants were instructed to signal their 

amusement by either pressing a hand-held mediated touch 

device (experimental condition) which in return provided 

simulated hand squeeze feedback, or by pressing a button 

where they would receive abstract visual feedback (control 

condition). The researchers measured both objective 

(participants physiological signs) and subjective 

(participants opinions) data. While the results of both 

measures show successful induction of sadness and positive 

feelings caused by the movies, there was no significant 

difference in how the conditions differed in their ability to 

help in recovering from sadness, enhance the amusing 

experience or increase trust. Thus, the use of mediated touch 

in this study didn’t prove to be different then the visual 

feedback [20]. Furthermore, another study [19] finds similar 

results after administrating oxytocin to participants and 

comparing the effects of an actual human stroking touch 

(administered by an experimenter wearing a silk glove) on 

the forearm with a vibrotactile stimulation (administered 

with a mechanical vibratory stimulus with the same silk 

fabric) on the hand. Ellingsen et al. [19] reported that only a 

human hand touch had a significant effect on participants 

performance. 

Perhaps the reason for such divided points of view comes 

from the lack of technological mechanisms that closely 

reproduce all the properties of the physical social touch. So, 

in return, researchers relay on using a poor replication of 

actual touch. It could also be that the incongruent results in 

is partially due to the use of different types of pairs (couples, 

strangers) and that different mediated touch norms and 

practice are needed for a different type of groups. This 

suggests a need for further advancement into exploring what 

exact elements of a social touch should be identified and 

replicated to resemble a friend’s touch.  

2.4 Factors influencing mediated touch 

When it comes to how a specific mediated touch will be 

executed and recognized, numerous factors play a role in 

determining that. 

One of the studies looked into whether gender differences 

govern how pleasing a mediated touch is. In this study Haans 

et. al [29] deceived participants to believe that a male or 

female stranger was touching them remotely. They didn’t 

find a significant difference between male and female 

participants, nor the effect of the interaction partner’s gender. 

But correspondingly to the findings in social touch [29], they 

did discover that an affective experience of mediated touch 

depends on the region of the body where it is applied. For 

example, touches applied to the back were considered more 

pleasant than those on the arms, wrists or stomach regardless 

of senders and receivers gender [29]. 
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Further, similarly to the studies on social touch (e.g., 

[30,31]), work in this field also found that specific gestures 

used in a mediated touch communication correspond to 

different emotional intention [50]. Participant pairs were 

intimate couples or friends. Researchers in this study 

employed vibrotactile stimulation to imitate a human 

squeeze gesture or a finger touch. The sender had a task of 

either squeezing the device or touching it with a finger to 

convey an unpleasant, pleasant, relaxed or aroused emotional 

intention to the receiver. The person on the other side would 

then feel this as a vibrotactile sensation on their device. To 

measure how participants perception of what was 

communicated matches, both parties rated the simulation 

using the scales of arousal and valence. The findings uncover 

that a squeeze gesture was more successful in transferring 

unpleasant and aroused emotional intention, while the finger 

touch proved to be beneficial in communicating pleasant and 

relaxed emotional intention [50]. These results are similar to 

the ones observed in a study of social touch by Hertenstein 

et. al [30] where the pairs mostly used a squeezing gesture to 

express either anger or fear. Even more, the use of a finger 

touch as stroke, pat or a spot touch is in a line with a social 

touch [30] for showing love, sympathy and gratitude. If these 

touches were then plotted on a two dimensional affective 

space [53] it is appropriate to place a squeeze in unpleasant-

aroused quadrant and finger touch in a pleasant-unaroused 

one. 

Another study by Smith et al. [55] asked intimate pairs and 

strangers to use only a haptic knob for conveying and 

identifying four distinct emotions (i.e., relaxed, delighted, 

angry, and unhappy). The results showed that all of the 

emotions were recognized at above chance level. On top of 

that, it was noted that the highest recognition rates were in 

the hand stroking scenario between those participants who 

were couples.  

These results taken together show the similarities between 

the social and mediated touch practices, factors and possible 

norms responsible for the effect of the pair composition 

between people touching [55]. It is hence important that the 

design of mediated touch takes inspiration from social touch, 

but it needs to be investigated in the context of the population 

that addresses rather than in general. Moreover, it needs to 

consider how the touch modalities and its systems are 

reproduced into the current technology and hence how they 

can be re-appropriated by the specific group of people. 

Regarding all the previously mentioned there is still no 

precise research that determines how a certain hand touch 

and gesture can be mapped to represent a specific emotional 

intention and how that can be then recognized as such by a 

receiver. 

2.5 Prototype devices for mediated social touch 

So far mediated social touch prototypes have been created 

with a variety of use cases and implementation techniques. 

What they all have in common is that they provide a 

mediated substitute for social touch. The author of this 

research has gathered information from several literature 

reviews [21,28,29,34–36] to examine the numerous 

prototypes based on the type of touch, its meaning, the body 

location and actuation modalities (vibration, force, and 

temperature). A few general observations can be derived 

from those reviews by looking at the different meanings and 

actuation modalities used in these prototypes. The majority 

of prototypes were built either for the playful (e.g. tickling) 

or symbolic purpose (e.g. presence), with a couple of them 

focused on affection and greeting. Also, a big portion of 

prototypes predominantly used force and vibration, either 

alone or combined as actuation modalities. The use of 

particular actuation modalities and parts of the body where 

they are applied influences how the mediated touch will be 

perceived. 

In this review, we will focus on describing only the 

prototypes that simulate the hand as either a sender or a 

receiver or both. We will avoid examining other body areas 

to achieve a more deeper understanding of the hand-applied 

touches. The reason comes from the fact that the hand is the 

main tool we use for touching and that in itself consists of 

many different parts that can move separately (e.g. 

differently for example from an arm or the neck). Moreover, 

different parts of the hand have a different concentration of 

skin touch receptors of different types (e.g. affective, 

thermoreceptors, nociceptors and mechanoreceptors) and a 

touch to a specific region can create different sensation.  

The first prototype is VibroBod [16] (Figure 1), which is 

designed to utilize finger position and force to send a set of 

emotional states in a form of vibration patterns to a friend on 

the other VibroBod device. For expressing anxious feeling a 

user would grip a device in more deeper and closer holes, 

whereas for a more relaxed state they would rest their arms 

much further apart. The pressure of a grip determines the 

frequency of vibrations on the other device. Overall, 

participants used the prototype to experiment with evoking 

particular vibration patterns in order to represent their 

feeling. However, the mapping of how distinctive vibration 

patterns correspond to different emotional states wasn’t 

covered by the study and the authors expressed a need for it 

to be examined in the future. Even more, the research didn’t 

present what hand region or receptors were simulated to 

achieve a specific state. 

 

Figure 1. VibroBod prototype (38) 
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Figure 2. Stroking device (39) 

Another handheld prototype is a stroking device [18] (Figure 

2) created to provide the ability to stroke and feel a partners 

stroke over distance. It can be used for supporting, 

encouraging, loving, joyful or angry purposes. The authors 

aimed for this device to be mainly used by couples and did a 

brief usability study to test its likeness. The study largely 

focuses on the experience and pleasantness of a specific 

technology without regard to a more deeper exploration of 

appropriate sensors or actuators used to replicate a touch to 

a specific type of receptors. 

Furthermore, Gooch and Watts [26] (Figure 3 and 4) 

designed and developed two different prototype devices for 

couple communication. One is called HotHands (Figure 3) 

and it is a prototype that uses temperature to simulate real-

time hand-holding. It consists of two unique casted hands 

belonging to each partner with a Peltier pump that produces 

heat. The second prototype is HotMits [26] (Figure 4) which 

also uses heat but instead of hand-cast, it is created on a 

personal hand imprint. The devices heat up once the hands 

are placed into the imprint. Although participants enjoyed 

the sense of personalization of these devices and their ability 

to connect couples over distance, the researchers noted a 

challenge of transferring a design concept into real-world 

usage. This research was concerned with examining what 

design concept is the most accepted among participants but 

lacks information to uncover what specific factors play a role 

in a successful application of such devices. 

 

Figure 3. HotHands system (40) 

 

Figure 4. HotMits system (40) 

Taking everything into consideration, it is evident that there 

is still room for learning what kind of actuators need to be 

applied and combined with a specific hand region to address 

a particular emotional state. Likewise, the majority of 

prototypes for emotion sharing focuses on facilitating the 

connection between couples rather than friends. Thus, we are 

interested to get an in-depth understanding of how various 

hand parts have been simulated or used in investigating 

mediated touch with friends.  

3. METHODOLOGY 

3.1 Overview 
This study aims to understand what is needed for a successful 

touch communication of emotions between friends. The 

touch prototype is used as a research tool to probe people to 

experience what a digital touch could be and discuss how 

they would use it. 

The author conducted face-to-face semi-structured 

interviews with nine pair of friends where they used the 

tactile prototype to communicate emotions in specific 

scenarios. The reason for choosing this specific interview 

technique came from its ability to explore people’s 

perceptions and experiences with technology rather than 

their actions [5].  

Interviews were video recorder for the sake of analysing both 

what people said and how specific hand gestures can be 

detected and transferred according to the emotion they 

express. Following that the interviews were transcribed, and 

the video data was analysed. Coding of the transcript was 

done by using thematic analysis and for the video coding, we 

collected and matched the hand gestures to a specific 

emotion expressed.  

3.2 Participants 

18 people were recruited as participants for this study. The 

friendship distribution was as follows: 4 pairs of female-

female friends, 3 pairs of female-male friends and 2 pairs of 

male-male friends with an average duration of friendship 

being 8 months. Additional basic demographic information 

about participants can be seen in Table 1.  
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 Min Average Max 

Age 19 years 24 years 30 years 

Ethnicity 
Hispanic 

(1) 
Asian (5) 

White 

(12) 

Highest 

degree 

Higher 

secondary 

education 

(1) 

Undergraduate 

(13) 

Post-

Graduate 

(4) 

Friendship 

duration 
1 month 8 months 

12 

months 

Table 1. Overview of participants demographics 

All participants were living in London at the time of the study 

and speaking fluent English. They were recruited from the 

author's network at the UCL Interaction Centre or the UCL 

postgraduate accommodation Hawkridge House. 

3.3 Materials 

3.3.1 Physical Prototype 

For this research, we will be using a haptic glove prototype 

(Figure 5) that simulates the feeling of touch over distance. 

It was developed by Frederic Brudy [7] at the UCL 

Interaction Centre as a part of Tactile Emoticons project [37].   

The prototype has three types of actuator embedded in the 

glove to send temperature, pressure and vibration sensations 

and it is supplied with an Arduino Mega microcontroller. The 

actuators were chosen based on the three skin receptors that 

play a role in a social touch and are used to reflect three 

qualities of a hand (its movement, pressure it creates and a 

temperature it sends). Although the vibration motors exist on 

this device, they haven’t been used in this research because 

of their malfunction during the study. 

  

Figure 5. The glove controls annotated [7] 

 

Figure 6. The real glove prototypes [37] 

Temperature is applied by heating or cooling (0C-50C) the 

bottom part of the glove in a 5cm x 5cm area which lies just 

under a person’s palm once they slide their hand inside the 

glove. The heating is accomplished by using a polyester 

filament and Micro metal conductive fiber folded into a 

protective Polyimide Film. It operates on a 9V voltage, 

~1.4A current and has 12.5W power consumption. As for the 

cooling, the developer used a Neuftech TEC1-12706 Peltier 

Element, with 12 V voltage and 60W power consumption. 

[64] 

A balloon that inflates and deflates is placed on the upper 

part of the glove to simulate the sensation of pressure by 

enclosing the person’s hand from the top. The pump fills up 

the empty balloons and pneumatic valves to seal in the air. 

This is supported by a 12V air pump, 12W operation wattage. 

1/4" barbs 0-16" Hg vacuum range. The valves are 

AOMAG® 1/4-inch DC 12V 2 Way Normally Closed 

Pneumatic Aluminum Electric Solenoid Air Valves.  

The prototype consists of two identical glove-looking 

devices (Figure 6) which can be connected to communicate 

with each other. For example, a temperature sensation on one 

glove device could be sent to another to simulate the feeling 

of holding hands. Additionally, the same sensations can be 

felt on the sender’s device before or during the process of 

sending to another device. This was decided to enable the 

sender to understand what they sent but also to simulate the 

fact that when you touch someone you have haptic feedback 

in return (even if they wouldn’t be an exact copy of what was 

sent). The sender has the possibility to switch on or off this 

type of self-feedback by adjusting the mode controls on the 

sender’s glove device.  

A set of buttons on the base of the glove device (see Figure 

5) enables the sender to decide what touch quality to send. 

To send the sensation of the temperature, the sender has to 

press the temperature button to activate the temperature 

mode and use the dial to control the intensity of the 

temperature from cold to warm. As for the pressure, there is 

no option to achieve a constant pressure (i.e. keep the balloon 

inflated at a specific level).  

Once the pressure button is pressed it inflates the balloon to 

a certain level until it is pressed again to deflate in a starting 

position. Therefore, the intensity of the pressure is achieved 
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by the amount of time spent inflating the balloon (e.g. the 

longer the balloon inflates, the bigger the pressure). Care 

needs to be paid to avoid the balloon bursting. 

3.3.2 Recording 

During the face-to-face interview, the author used two iPad 

Pro devices to video-record the conversations and two iPad 

mounts to position the devices in an appropriate recoding 

angle for capturing both participants hand and face. 

3.4 Procedure 

After welcoming participant pairs, the author introduced the 

study and the device and asked the participants to read the 

information sheet (see appendix 1). Once they have 

understood what this study is about and how it will be 

conducted the author asked the participants to sign the 

consent form (see appendix 2). Video recordings were used 

only with the written consent of the pair of participants. 

Ethical approval for this study was obtained from IN-

TOUCH: Digital    Touch Communication [37] (Ethics 

approval number: REC786).  

Afterward, a short questionnaire was given out to the 

participant pairs to collect their basic demographic data (see 

appendix 3 for the example of the demographic 

questionnaire). Participants were given time for any 

additional question and the study has begun.  

The setting of the experiment was as follows. The 
participants were seated next to a table where the glove 

prototype device was placed. To simulate a possible setting 

for the usage of the device over long-distance the two 

participants were physically separated by the screen and 

unable to see one another. Unfortunately, due to the 

limitation of the prototype, it was not possible to place them 

in a separate room. Longer cables would have introduced too 

much noise and delay in the actuation of the signals. The 

cameras were placed in front of each participant so that they 

could equally capture participants hand and face (Figures 7 

and 8). 

The first phase included the familiarisation with the device 

and the author started the video recording. In this part of the 

study, the participants were instructed to explore the device 

modalities (temperature and pressure) by applying them only 

to their device. 

 

Figure 7. Sketch of the experiment setup 

 

Figure 8. Experiment setup 

Following that the author asked a couple of initial questions 

(see appendix 4) to understand their first impression of the 

device. This phase usually lasted between 5-10 minutes. 

In the next stage, participants were asked to think of certain 

scenarios given to them by the author and were assigned a 

role to recreate those scenarios. One person was sending the 

emotion experienced in a particular scenario by using the 

touch device and on the other side, their friend was receiving 

the touch. After that, the person that received the touch was 

expected to react to that specific touch also using the 

prototype device.  

The scenarios were organized according to the emotions they 

represent. In one of the scenarios, the researcher asked 

participants to imagine a time when they were separated (by 

long-distance) and felt lonely, wanted to feel connected. For 

evoking joy or excitement participants were asked to imagine 

a time when they received good news (got accepted for a 

dream job, a family member having a child, they won a 

prize). In the scenario that expressed distress, participants 

were imagining a time when they felt distressed perhaps 

because they’ve got a bad mark at the university, or someone 

close to them was ill. Finally, for the feeling of relaxation 

participants were asked to envision a time when they felt 

relaxed and enjoying their time on a beach, or next to a 

fireplace. These emotions were selected to represent each 

section of the valence-arousal dimensional model (Figure 9).  

 

Figure 9. Valence-arousal dimensional model [53] 
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The usage of this model was inspired by the previous 

research that applied the same model to test stimuli of 

emotion words, emotional facial expression, and affective 

states [51,53,54]. 

Each interview consisted of two different scenarios and after 

each scenario, the roles were inverted so that both 

participants have experienced being a sender and a receiver 

of a touch. The four overall scenarios were equally 

distributed among all of the interviews. 

In order to get the participants to primarily focus on the 

tactile channel, the author asked them to show and describe 

what kind of touch gesture they would use if they were 

approaching their friend from the back and in that instant 

moment wanted to communicate affect. This was done 

because in initial interviews participants struggled in 

focusing on the touch itself without considering the face or 

other non-verbal gestures (as it will be discussed in the 

results). 

Following each scenario phase, participants were asked 

questions about specific prototype modalities they used, why 

they chose those, how the other person recognized them and 

how does that relate to real social touch gestures in 

expressing the same emotion. After finishing both of the 

scenario phases participants were asked additional questions 

about their overall experience of communicating using only 

touch modality mediated by the device (see appendix 4). At 

the end of the interview, the facilitator debriefed the 

participants and awarded them with Amazon vouchers for 

their efforts. 

The interviews lasted from forty-five minutes to an hour. 

After the initial analysis of the first four interviews, the 

author expanded the questions with more focus on the touch 

gesture used to express a specific emotion. By doing this, 

participants were not constrained by the limitations of the 

device but were more open to talking about how they 

envision sending the touch to their friend. 

3.5 Data Analysis 

Video recordings were both transcribed and used for video 

analysis. The author transcribed the recordings verbatim and 

used a thematic analysis method to analyze the transcripts.  

 

Figure 9. NVivo [65] screenshot of the first generated codes 

 

Figure 10. Regrouping of the codes with post-it notes 

This method has proven to be useful for spotting the 

similarities and differences in a larger dataset and 

summarizing them into an understandable narrative [6].  

Using the software NVivo [65] (see appendix 5) the author 

performed the thematic analysis by creating the initial open 

codes from the transcript document. This was followed by 

selective coding and organization into subthemes and 

themes. The first round of codes was mainly based on the 

answers from the interview questions (Figure 10). To revise 

the grouped codes, the author did another session of analysis 

using the physical post-it notes and grouping them into 

categories regarding the physical touch and the usage of 

touch in a prototype device (Figure 11). From that, the author 

further merged the themes into core themes according to 

their relation to the aim of the study. The following mind 

map (Figure 12) contains themes focused on improving the 

functionality and usability of existing technology and 

informing the design of new technology. 

To analyse the hand gestures from the videos, the author used 

ELAN video annotation software (see appendix 6) [60]. 

 

Figure 11. Final mind map of the themes and analysis that 

emerged from the coding of the videos (dark pink) 
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The first phase consisted of annotating the parts of each 

video where the participant demonstrates a hand gesture 

movement used to express a specific emotional state. 

Following that, the author used screenshots and sketching of 

a hand gesture to present the temperature and pressure areas 

participants reported feeling on the hand and arrows to show 

the direction of that movement. Once each video was 

analysed for the hand gestures, the author organized and 

combined the sketches according to the specific emotion they 

represent. This helped in noting the similarities in touch 

gestures expressed by different participants for the same 

emotional state. 

4. RESULTS 

The results of the data analysis can be grouped into two 

groups of themes. The first one indicates a bottom-up 

stimulus-driven approach for the conveyance and 

interpretation of touch and the second one suggests a top-

down meaning attribution approach. 

The bottom-up themes describe the rich elements of social 

touch and how that helps in conveying an intended emotional 

touch. In addition to that, in this theme, we show what 

specific gestures participants used to express different 

emotions. On the other hand, the top-down approach 

emerged from the understanding of when a certain touch is 

too ambiguous and what methods participant use to decode 

the meaning of touch. It also talks about situations when 

participants wanted or didn’t want to use touch or be touched 

depending on their emotional state. Each of these themes is 

described below.  

4.1 Stimulus-driven approach 

4.1.1 The richness of social touch message 

When trying to compare the real touch to the usage of the 

prototype device participants were describing what makes a 

social touch so explicit. A set of characteristics emerged (see 

the four subthemes in Figure 12): 

4.1.1.1 [The other person’s] Skin 

One of the most important elements of touch is the sensation 

of feeling another person’s skin. When that is taken away, a 

touch becomes unknown and unrecognizable.  

“It's more comfortable touching the real hand because 

there's also the sensation of how the skin feels. This has 

kind of artificial, cushion-like feeling.” (P2) 

“There's more to touch than just temperature and 

pressure. Like skin or... This doesn't feel human. It's 

soft, but it's like putting my hand in a blanket.” (P5) 

4.1.1.2 Locality: the hand as a set of multiple different areas 

Most of the participants agreed that the pressure function on 

the device wasn’t replicating what the pressure of a real 

touch feels like. They have stated that the prototype device 

exerts the same amount of pressure on a single area, but in 

their opinion, a real touch is more localized to various points 

around the hand touch area and it should differ in intensity 

over these areas. 

So, it feels like a single point on the arm. Although it 

spreads across the surface, it was a constant pressure, 

whereas in reality touch is very specific to many points 

and varies over time in different degrees. (P1) 

Not sure if it would feel like touch for me though cause 

it's a very like kind of my whole hand that's being 

touched at the same time. And normally you get like a 

human touch much more on one part of your hand and 

not necessarily your whole hand. (P3) 

Furthermore, they’ve added that the pressure and 

temperature change in a real social touch happen more 

quickly and suddenly that in our device. 

 “No one really touches you like this [imitating slow 

motion].” (P4) 

“What happens in a handshake? There's an initial slide 

and there's a squeeze and then there's a release. All 

three of those require an instant change in temperature 

and pressure.” (P1) 

4.1.1.3 Kinematics 

When speaking about the touch gesture movement 

participants use in expressing a specific emotion most agree 

that the exciting touch is usually quite fast and energetic 

compared to a negatively valenced one. 

” I would say excitement is more intense and you shake 

really quickly or squeeze hands really quickly.” (P3) 

“In comparison to when I have sad news, and I'm a bit 

more depressed, slower, not as big movements [as for 

excitement].” (P2) 

4.1.1.4 Sound 

Participants had a split opinion about the sound of the device. 

Some used it in their advantage to express the emotion some 

critiqued it as something that could mislead the other side to 

perceive the touch differently.  

“In comparison to when I have sad news, and I'm a bit 

more depressed, slower, not as big movements [as for 

excitement].” (P2) 

 “When the pressure increases the sound increases. So, 

it creates more stress and that's why it's more likely 

that she will interpret it as a negative emotion. (P8) 

However, they did agree that the usage of sound adds to the 

experience of both social and digital touch. 

“I hear the stroking, that adds to my experience of 

touch. You can tell quite a lot [how strong it is] already 

from just the sound. Even if I wouldn't feel it.” (P7) 
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“So, if there's some kind of music or something that can 

cover the sound or help to translate the emotion into a 

different sound, I think that would work out.” (P9) 

4.1.1.5 Emotions expressed by touch gestures 

In order to better explain how the touch device or a mediated 

touch differs from the physical touch participants used touch 

gesture to show how they would use touch in a real-life 

situation. For conciseness, Table 2 summaries the 

description of the gestures patterns that emerged from the 

analysis according to five emotions expressed: loneliness, 

joy, relaxation, and distress.  

4.2 Meaning-attribution approach 

4.2.1 Perceived ambiguity of touch 

This theme describes participants perceptions of when touch 

was not sufficient as a communication channel and needed 

furtherer information to be fully understood.  

4.2.1.1 Touch can’t be used alone, needs for further 
information 

Context 

The author noticed that participants had difficulties 

understanding the touch when it was out of context. There 

was a constant need to understand the situation where a 

certain touch is happening, and the participants expressed 

that verbally. 

“If I didn't know the context, I wouldn't have felt 

anything at all. Now, I think this is supposed to be cold 

and knowing that she wants to send loneliness…” (P7) 

They stated that touch itself can be a bit confusing and that 

they would need some further clarification for it.  

“Um, honestly, I'd say a little confused. I didn't really 

know how to interpret it, but after listening to his 

justification it makes sense.” (P1) 

Speech > Face > Body > Touch 

Many participants mentioned that touch is not something 

isolated but assisted by the other senses which help in 

making it more comprehensible. 

“Yeah, it'd be hard to tell just from that touch.” (P4) 

“Maybe it accompanies something else that you do, but 

it's never standing alone or rarely standing alone.” 

(P8) 

It seemed like there was a specific pattern that people follow 

when talking about the nonverbal cues that help them 

understand the meaning of the emotional expression. That 

pattern predominantly places speech as the most important 

one and the most unambiguous. This is then followed by 

facial expressions and body language. Touch seems to be at 

the fair end of this hierarchy. 

 “And, if you're going to talk to someone in real life or 

talk about your emotions, it's mostly not just touches. 

But also, there are words and facial expressions and 

movements.” (P7) 

Speech is something that can’t be easily misunderstood, and 

participants are more confident in using it to express their 

emotions.  

“I feel that speech is the best metric for communication 

because it is unambiguous. You have a complete 

control over how you express it and what you say.”(P9) 

Moreover, facial expressions are considered straightforward 

to decode in terms of other persons feeling. 

“There could be some confusion. This conveys intensity 

well, but intensity can be positive or negative. That 

needs to be clarified with the other person. What she 

said [through touch] needs to be complemented with a 

tone of voice and facial expression.” (P5) 

“If you'll look at the other person, you definitely know 

how they are feeling or how you can help them.” (P8) 

Additionally, participants tend to think of body expressions 

as something that occurs naturally when conveying an 

emotion.  

“If I would watch a scary movie and I'd be distressed 

by that, I'd probably express with my whole-body 

language that I'm distressed... I think you can also 

sense the tension in somebody else's body.” (P1) 

All in all, it is obvious that to avoid problems in long-

distance communication participants want to combine 

multiple channels when expressing or understanding 

emotions.  

“If this was to be used in the real world, it shouldn’t be 

used as a stand-alone device, because I could easily 

misinterpret and think he's annoyed at me and it would 

cause problems in long-distance communication.” (P2) 

4.2.1.2 Interpretation of touch 

Touch as a though process 

This theme explains how participants matched specific 

prototype modalities (pressure and temperature) towards 

what they think their friends would consider a pleasant or not 

so pleasant touch. This show that the participants are taking 

their time to think through how they will perform a certain 

touch to express their emotion.  

 “I tried to keep the hand warm and put moderate 

pressure because I thought that was still good to feel 

connected. But she told us that when the pressure got 

high, she felt like someone was crashing her hand. 

That's why I tried to be more gentle and adjust my 

pressure towards her own perception.” (P2)
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Emotion Gesture Summarized description 

Loneliness        

    

The gesture of reaching out was the most 
commonly used. Some participants added a 

slight and small touch with a finger over the top 

of their friend's knuckles to signalize they are in 

the need of something. Another gesture was 

sharing a hug because that is something they 

needed from another person. 

Joy        

       

Participants preferred to grab their friend and 

squeeze by the hand while using multiple 

intense and fast movements going up and down. 

They also expressed tapping their friends back 

to notify it is them and then jumping and 

hugging. 

Relaxation        

    

The most used moves were the slight strokes 

applied with fingers over the top of a friends’ 

hand. Male participants preferred grabbing and 

squeezing their friends’ shoulder or stabbing 

them to say, “Isn’t it nice here.” 

Distress 

       

Distress was mostly expressed by grabbing a 

friend’s hand by the fingers and applying a firm 

grip on the sides of the hand rather than from 

the top.  

Comfort 
       

       

Slow stroking was a common feature for 

comforting. Some would hold their friends’ 

hand and stroke the back of the hand with their 

thumb. Others would use the palm of their hand 

to stroke the shoulder. Furthermore, to give a 

slight reassuring effect, they would add a 

squeeze on the hand or a shoulder. 

 

Table 2. Hand gestures used to express emotions (the dotted border outlines the area where the touch happens, the arrows 

symbolize the direction of the gesture movement and the dots symbolize the pressure points where the touch is applied)
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Touch as other norms 

Contrary to the previously mentioned process of modalities 

selection, in other examples participants were using their 

learned beliefs of what warm and cold mean to express a 

given emotion. 

 “I tend to think warm is good, cold is bad pressure is 

good, no pressure is nothing.” (P1) 

Modalities were used to build an affective message and 

adjust the intensity of the message. In the majority of the 

occasions, giving a warm sensation with a slight pressure 

would mean something good and affectionate, while a 

stronger pressure and heat would mean something 

intensively bad.  

“I felt like either she was angry at me or at a situation. 

There was much more of pressure and she used heat as 

well which would mean that something's wrong or that 

person is angry towards something.” (P3) 

Similarly, to that cold sensation without pressure would 

mean a mellow feeling, but if the pressure was used that 

would signify there is a connection made. 

“Cause loneliness... I kind of think of cold as feeling 

sad and lonely and alone and I didn't use pressure 

because it would mean somebody being there.” (P2) 

When asked how they made a connection between the type 

of prototype modality and the meaning behind it many 

participants answered that it is something they have learned 

throughout their life. 

 “I think not only medical but society, history, any kind 

of books… also a lot of things that encountered...” (P5) 

Furthermore, we used Table 3 to show how participants 

connect concepts of prototype modalities (temperature and 

pressure) to a touch they are sending or receiving for a certain 

emotion. In the left column, we have listed all the emotions 

that were used in scenarios during the interview. Each 

emotion is described by its temperature and pressure levels 

(low, medium and high). For example, if a participant said 

that she/he used high temperature and medium pressure 

modality to communicate loneliness, we have allocated an 

asterisk symbol in one of the cells under “Loneliness” 

belonging to the respective level of those modalities. This 

shows a noticeable matching between participants learned 

beliefs of what warm and cold mean. 

In summary, loneliness was perceived as something cold and 

with medium pressure, joy as something that varies from low 

to high temperature and pressure, relaxation consisted of 

mostly medium temperature and low pressure and for the 

feeling of distress mostly no temperature was used but only 

high pressure. When participants wanted to comfort their 

friends, they would use a high temperature and medium 

pressure modalities.  

4.2.2 Emotions modulate the occurrence of a touch 

It was not always easy and natural for the participants to 

express their emotions with the use of touch. From the 

results, it was obvious that in the occurrence of some 

emotions it was expected to use touch, while for some others 

it was more anticipated to be touched. 

4.2.2.1 Loneliness, distress and comfort 

Several participants expressed that when they felt lonely or 

distressed, they wouldn’t necessarily use touch to express 

their feeling but would expect to receive reassuring or 

comforting touch on that occasion.  

“If they're my friends and I'm worried, I would tell 

them that I'm not going through a good time. But that's 

maybe because you're requesting that comfort, not 

because you want to show them how you feel.” (P1) 

They also add that worry or distress is something that is 

better conveyed by non-verbal signs, but reassurance, 

however, comes in a form of touch. 

 “I don't feel it captures the essence... Like reassurance 

is a lot easier to express by touching someone rather 

than worry. Cause people can tell if you are worried 

and they'll ask you “Are you okay? Are you feeling 

worried”? (P7) 

Once the other person is aware of the emotion experienced 

by their friend, they are expected to offer a comforting touch. 

“If we would both know that I am worried I would be 

expecting the other party to show support.” (P9) 

4.2.2.2 Joy, excitement 

When it comes to joy or excitement it seems that most of the 

participants share the opinion that the expression of this 

emotion mostly depends on the reason for it.  

“I feel like when it's something that's very good, that 

happens only to myself. If I get a good grade or if I win 

something, I don't like displaying it that much. “(P4) 

“If it's like you got into the university, then I would also 

give a hug. But if she comes to me and says my family 

member is having a child, I wouldn’t necessarily touch 

my friend and say, “That's great.” (P3) 

Some instead consider that excitement or joy is not 

necessarily expressed with a touch if it’s only for one 

person’s benefit, but rather a feeling they would share with a 

hug in case it is beneficial for both parties. 

“I feel like when it's something that's very good, that 

happens only to myself. If I get a good grade or if I win 

something, I don't like displaying it that much. “(P4) 
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Temperature Pressure 

Low Medium High Low Medium High 

Loneliness 

  *  *  

*      

  *  *  

*      

*    *  

Joy 

*    * *   

 *  *    →    * 

     * 

  *   * 

 *  * → * 

*     * 

   * → * 

* → * * → * 

Relaxation 

 *  *   

 *     

 *  *   

*   * → * 

Distress 

    *  

     * 

  *   * 

*   * → * 

Comfort 

   * → * 

  *  *  

  *  *  

  *   * 

 *  *            →          *  

  * * → * 

  *  *  

  *  *  

 

Table 3. Summary of prototype modalities according to the emotion (each start represents a temperature and pressure level used 

on the prototype device to communicate specific emotion)
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Similarly, to the emotions of worry and distress, participants 

were expecting to be touched rather than themselves using 

touch to express joy or excitement for their 

accomplishments.  

 “But if it's my accomplishment, I don't want to tell 

someone. I would want to be hugged. I'd be proud of 

myself. I don't want to reach out.” (P5) 

4.2.2.3 Relaxation 

Furthermore, the feeling people struggled the most to express 

was the feeling of relaxation. They were mainly associating 

it based on the situation they had imagined (having a drink, 

having a massage, etc.) 

“I associate relaxation, situational based. It's a hot 

day. So, I wanted it to be cold. (P6) 

5. DISCUSSION 

In order to support long-distance friendship with the same 

benefits of a co-located one, this and other studies are making 

an effort to uncover what different factors contribute to the 

successful outcome of that. This qualitative study aimed to 

understand what elements of a hand touch need to be 

registered in the communication of emotions between friends 

so that they can be appropriately mediated and recognized 

over distance. Throughout 9 interviews with 18 participants, 

the researcher discovered two groups of themes that underly 

this study and have an impact on reflecting and informing the 

further development of digital touch technology. 

A gap in the literature was found regarding a more detail 

explanation of what specific physical and psychological 

parameters are needed to successfully transfer the touch over 

a long distance. Researchers are still uncertain of how a touch 

transmitted by a technological device can be executed so it 

doesn't lose any of its original characteristics that aid in 

indicating its emotional state. The literature also lacks the 

information on how specific actuators, or their combination 

could be used to stimulate the hand receptors and translate 

this touch into its intended value. Finally, all of this needs to 

be examined in respect to the type of relationship between 

parties touching and to this day there is no evident research 

that explores all of the previously mentioned within the 

friendship. 

5.1 Stimulus-driven approach  

Our results show several elements that play a role in the 

physicality of a social touch (skin, locality, kinematics, and 

sound) and how they influence the presentation of a mediated 

one. 

By asking the participants to compare the real touch with the 

one felt on the device we learned that the sensation of skin is 

one the most important element that makes a touch more 

humanoid. Unlike human skin, the device used in this 

research is thought to have a more cushion-like texture that 

hinders its resemblance to actual touch. While it would be 

suitable to conclude that a mediated touch should also have 

a skin-like material, we consider that this might trigger an 

“Uncanny Valley” of touch (a sensation when a touch is so 

realistic that it causes revulsion). Berger et al. [4] found 

similar observation of tactile Uncanny Valley effects when 

they created enhanced haptic feedback incongruent with 

other sensory cues in virtual reality. In that sense, the authors 

suggest for this finding to be further investigated to see if the 

previously mentioned assumption applies here as well. 

Another point was made about the difference in touch 

locality. In the work of many HCI studies [35], the 

researchers primarily focus on touch as a uniform feeling 

over a surface, whereas our findings show that people 

consider touch to be spread on multiple small points that 

differ in their intensity. As already mentioned in the literature 

review, social touch is comprised of various cutaneous and 

kinesthetic properties and a different combination of these 

properties makes one touch distinct from another [28]. When 

it comes to mediated touch our participants expressed a need 

to have a wider range of pressure and temperature strengths 

distributed over multiple points on the hand to be able to 

recognize the intended message of that touch. These findings 

can help in introducing the needed digital mechanisms which 

could replicate the social touch receptors. Such is confirmed 

by Galance and Spence [25] who studied interpersonal touch 

and concluded that to be able to approximate a realistic 

interpersonal touch we need to know the role of physical cues 

that inform us about another human being touching our body.  

Furthermore, findings regarding the auditory sensation in 

this study bring a new perspective to a digital touch. 

Participants in this research have expressed that sound 

influences their perception of a mediated touch. They 

highlight the sensation of sound as an important aspect to 

determine its intensity. But they also critique on the noise 

produced by the prototype device and how that can obstruct 

their communication. From these results, we have learned 

that auditory feedback interacts with a somatosensory system 

to create a perception of touch. This is in line with similar 

HCI studies [58] that examined the influence of sonification 

on texture perception. In one study [40], researchers used a 

high-frequency tone to manipulate the perceived softness of 

participants skin. Perhaps such an illusion can be applied to 

overcome the previously mentioned artificial feeling for the 

texture in a mediated touch device. All things considered, it 

can be seen that it is not only the visual and tactile elements 

which play a role in digital touch, but it is also the auditory 

perceptions. 

Other parameters that also play a big role in shaping touch 

are kinematic parameters. Looking at the results from Table 

2 we found lots of similarities in how participants use touch 

gestures to express a particular emotion. For example, 

distress was expressed by squeezing a friend’s hand by the 

fingers, while comforting or displaying relaxation was 

presented by slow and gentle strokes over the hand. This is 

also congruent with the previously mentioned findings in 

both social and mediated touch where both studies had 
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matched a squeeze gesture with aroused/unpleasant intention 

and a finger stroke as a low aroused/pleasant [30,50]. What 

is also noted in this analysis is that a similar gesture can have 

the opposite meaning. In this study, hand squeeze was used 

for both joy and distress but what makes them different is the 

change in speed, frequency or pressure duration can create a 

notable distinction. For joyful touched participants squeezed 

their friend’s hand and moved it up and down in an intense 

and fast pace. Whereas in a distressed touch gesture they 

would usually tend to grab the hand and apply high grip 

single or multiple times without movement. This is again in 

a line with Hartenstein et al. [30] research where they 

distinguish between the type of gesture and kinematic of the 

gestures. However, such classification still hasn’t been seen 

in the reproduction of digital touch. Perhaps this due to the 

noted limitation in sensors that register touch and actuators 

that emit mediated touch [36]. Nevertheless, it is evident that 

further improvement in those technological elements is 

needed to be able to encompass hand gestures and their 

kinematics. 

5.2 Meaning-attribution approach 

Results from these themes explore what other non-

physiological factors contribute to how and when a mediated 

touch will be perceived or used.  

Firstly, in the “Perceived ambiguity of touch” theme we 

present the results when a touch was unclear and needed 

some additional elements to be decoded.  

In numerous instances, we have noticed that participants are 

not able to recognize a mediated touch if they didn’t know 

the reason or the background for it. This is in align with the 

findings from other studies where they disclose how the 

meaning of touch is highly depended on its context 

[39,41,56]. We found that touch alone is inefficient and 

doesn’t provide one-to-one correspondence with its 

meaning, but it is rather conditioned by the context and the 

whole message in which the touch is occurring. Our 

participants struggled to understand why a specific mediated 

touch was sent to them and often attached the opposite 

meanings to it. Other participants consider that this 

understanding comes from the multisensory cues which are 

used in real touch. We have noticed a pattern in the answers 

provided by the interviewees. They prefer using the audio 

and visual channel over the tactile one because of its clarity 

and simplicity for expressing emotions. This, however, is not 

backed up by the research as some studies claim that it is 

actually the subtle body language that tells us more about a 

specific emotion rather than speech [2]. Although the use of 

context and a combination of sensory channels can aid in 

understanding touch it is not necessary to always utilize 

those in tactile communication. The literature review has 

mentioned in several parts how a social touch can be enough 

for communicating affect. Thus, we again consider these 

kinds of results to be caused by the lack of an appropriate 

representation for a mediated touch.  

Contrarily to the previous, our results also show that on the 

occasions when a mediated touch was understood it was 

because participants employed certain strategies in their 

interpretation. Following the findings from a study of Chang 

et al. [13], our results show that another thing to consider 

when interpreting the touch is the difference between how 

the touch was intended by the sender and perceived by the 

receiver. Participants in the current research showed that 

how they comprehend the touch requires either some sort of 

thought processes or it depends on the learned norms.  

When it comes to thought processes, participants were trying 

to anticipate their friends’ preferences to frame a specific 

mediated touch into the emotion it expresses. This kind of 

behavior differs from unmediated touch. While a social 

touch is usually rapid and impulsive when expressing 

emotions, mediated touch places thoughts in the first place 

and offers the person more time to reconsider or plan the 

execution of a specific touch [36]. Its asynchronous 

execution helps in situations when it is wise to be more 

thoughtful and stop emotions from guiding our actions. This 

implies that perhaps not all the properties of a social touch 

should be replicated to a digital one. This delay can be seen 

with other mediated channels (auditory and visual) without 

causing them to be a degraded version of an actual one.  

Another interesting observation can be seen in how 

participants share common norms and beliefs in connecting 

specific modalities of a prototype device (pressure and 

temperature) to the expression of touch. For example, a 

majority of participants in current research tend to use warm 

temperature and slight pressure to signify affection, but if the 

pressure is increased more it would signify a heightened 

feeling of anger or joy. This kind of shared symbolic 

meaning for a particular touch within a social group is 

considered to be a social norm [8–11]. It occurs when a touch 

evolves to represent a similar idea and similar response 

between the person who initiates the touch and the person 

who receives it. When we compare the findings on the choice 

of prototype modalities for a specific emotion from Table 3 

to the findings from Table 2 that outlines emotional touch 

gestures, we can see a lot of similarities. For example, in the 

case of loneliness participants used gestures that either 

avoided touching or touched a very small contact area of 

others hand. Therefore, a connection can be made that a 

medium pressure from Table 3 signifies this slight contact 

and the coldness signifies the absence of a body heath 

exchange in this slight touch gesture. 

This observation points out how a shared symbolic meaning 

can be applied within a digital touch. If such norms are 

indeed widely accepted perhaps a prototype device should 

follow the same principles and support decoding of specific 

mediated touches.  

5.3 Emotions modulate the occurrence of touch 

In the following aspects, we explore when touch is welcomed 

or not and how emotions influence the occurrence of touch. 

Participants report that for a specific set of emotions they 
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wouldn’t necessarily use touch to show how they feel but 

would expect touch in return from their friend. They indicate 

that such emotions cause a person to isolate themselves and 

avoid expressing their feelings not to burden others. 

Participants give examples of such emotions as negative in 

valence (loneliness, sadness, worry, etc.) where they would 

expect a comforting touch or the opposite with a positive 

valence (joy, happiness) where they expect a congratulating 

touch. The only emotion they would share (give and receive) 

with their friends is if something is beneficial for both parties 

(e.g. they won a game). On the other hand, there are certain 

emotions that most of the participants considered wouldn’t 

be natural or safe to express with either mediated or 

unmediated touch (relaxation, aggression). In those 

occasions’ participants restrain from using any kind of touch.  

Furthermore, social norms regard a male-to-male touch as 

unpleasant and unwelcomed. Previous research has 

discovered that even mediated male touch can be perceived 

as less enjoying for male participants in comparison to a 

female [24,32]. Likewise, several male friends in this 

research expressed that even in close friendships they don’t 

necessarily touch their male friends to expresses emotion.  

These findings are not seen in any previous research and 

need to be explored further to understand what exact 

emotions are responsible for when and how touch occurs, 

depending on the interpersonal relationship. Since friends 

have different norms in sharing touches then couples, this 

specific result should be only considered for this sample 

group. What this implies for a future mediated device is that 

a digital touch shouldn’t only allow for mutual sharing of 

touch but allow for requesting, accepting or perhaps refusing 

a touch. 

5.4 Limitations 

There were a few limitations to this study. The first one was 

in line with previous empirical studies on mediated social 

touch [3,55] where this research mainly used deliberately 

induced emotions rather than naturally happened emotions. 

That is, participants were asked to or given examples to 

imagine a situation where they felt a specific emotional 

reaction. While this kind of practice often brings valid results 

[3] it cannot be said with certainty that the same findings 

would replicate with felt emotions. 

Second, the participant pool for this research was mainly 

limited to people around the age of twenty-four which have 

at least a university degree. This user group has specific 

needs and habits that are in according to their age and for 

more generalizable results there should be a variety of ages 

in participant sampling. In spite of that these specific 

characteristics of our participants are common for a person 

that would be considered as an early adopter [62] of a product 

like this.  

Finally, the coding process was done by a single person and 

as such is limited to the views of one person. For future 

studies, inter-rater reliability could be established by 

including more coders to data analyzing. 

6. CONCLUSION 

The goal of this research is to provide insights into how a 

hand touch can be transmitted over distance to support 

friends in their emotional communication. Furthermore, the 

author wanted to understand what elements of a social touch 

determine how a mediated affective message will be 

successfully registered on one side and interpreted on the 

other side of this communication.  

The study showed that there are both physical and 

psychological factors that contribute in expressing affect 

with a mediated touch. From a physical side, it was 

established that touch is created from various somatosensory 

elements coupled with kinematic properties and replication 

of these helps in distinguishing one mediated touch from 

another. We also see that how a mediated touch is perceived 

depends on the additional information people have (context, 

other channels) or the strategies they use to interpret the 

touch (thought processes, social norms). Finally, we notice 

that certain emotions rule if a touch is shared, requested or 

avoided.  

These results contribute to shaping how technology for a 

long-distance tactile communication needs to perform to be 

able to deliver the same properties as a co-located one. 

Devices built on these recommendations assist friends in 

sharing all aspect of their tactile exchange even when they 

are separated by distance. 
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APPENDIX 1: INFORMATION SHEET 

 

Information sheet            
 

Tactile Emoticon Case study 
IN-TOUCH: Digital touch communication project 

ERC funded research project 
 

The IN-TOUCH project aims to look at how digital touch technologies shape how we 
communicate in new and different ways. In particular, we are interested in 
understanding how these technologies enable more physical and hands on 
interaction and what this means for how we work, learn and conduct our 
relationships. To do this we will undertake some studies of various touch 
technologies. The Tactile Emoticon is case study linked to IN-TOUCH, and a UCL 
Social Science Collaborator Grant. We are conducting a study here today with the 
Tactile Emoticon.  
 
Each session is likely to last between 45-60 minutes. A researcher (wearing a UCL 
identity badge) may ask you to talk about what you are doing while you are 
interacting with the Tactile Emoticon Device: how you think the technology is shaping 
your interaction, or what you understand about using it. The session will be videoed 
as it is difficult for researchers to see and record everything that happens during the 
session. Completing the study, a researcher may ask you to record your touches for 
the following 3 days. We are not looking for right or wrong answers, but to see how 
the device shapes how you communicate and to get a sense of your response to the 
device. 
 
The video, images and notes we collect will be encrypted and kept locked and stored 
in a secure safe place that only the research team will have password protected 
access to. The data will be retained for a period of 10 years from the end of the 
project. We will not reveal your name or personal details to anyone outside the 
project. We will anonymize the raw data for reporting, publications and 
presentations: we will remove all participants’ names when reporting data; 
video/visual data will be edited to anonymize participant identities (e.g. bleeping out 
names or place names, sensitive pixilation of a section) unless you give consent to 
your face being shown uncovered or for the use images or video for academic 
presentations, publications or project web pages. We hope that you will enjoy taking 
part in the project but if at any point during it you would like to stop taking 
part/withdraw you can do so without consequence. In the case of withdrawal of a 
participant from the research the data collected related to them will be deleted at the 
point of withdrawal.  
 
Please feel free to contact us for further information.  
Prof Carey Jewitt 
Email:c.jewitt@ioe.ac.uk/ 
Telephone Contact: 02079074637 

Svjetlana Dajic, 
Email: svjetlana.dajic.18@ucl.ac.uk 
Telephone Contact: 07578959503 
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APPENDIX 2: CONSENT FORM 

 

Contact details:  
Carey Jewitt  
UCL Knowledge Lab,  
23-29 Emerald Street 
London WC1N 3QS  
c.jewitt@ucl.ac.uk 

 

 

Student Researcher:  
Svjetlana Dajic, 
UCL Interaction Centre, 
Gower Street, London, 
WC1E 6BT 
svjetlana.dajic.18@ucl.ac.uk 

 
Consent form: Adult 

IN-TOUCH: Digital Touch Communication  
Tactile Emoticon Study 

 
Your participation in this study is voluntary, you can withdraw at any point in the 
study without consequences at which point any data collected will be deleted. Raw 
data will be kept secure and will not be shared outside of the research team (see 
information sheet). Your identity will be anonymized, no names or features/face will 
be shown in publications etc. (unless you give permission to show your face 
uncovered). We will only use the data in publications and talks if you give us 
permission to do so. 
  
I have read the information leaflet about the research     (please tick) 
 
I agree to take part in the research activities outlined     (please tick) 
 
I give consent to my being audio recorded     (please tick) 
 
I give consent to my being video recorded     (please tick) 
 
If yes, I give consent to my face to be shown on video    (please tick) 
 
 
I give consent for video/images to be used in (please tick any that apply): 
 
Written publications         (please tick) 
 
Conference presentations        (please tick) 
 
Project web-pages          (please tick) 
 
 
Participant’s name 
    
Signed           Date  
 
 
 
E-mail contact 
 
Telephone contact           
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APPENDIX 3: DEMOGRAPHIC QUESTIONAIRE 
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APPENDIX 5: USER INTERFACE OF NVIVO AND THE CODE OVERVIEW FOR THIS STUDY 
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