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ABSTRACT 

As globalisation progresses, it is imperative that we 
investigate ways for people to stay connected to their loved 
ones over a distance. The field of affective haptics aims to 
achieve this through the development of mediated touch 
devices, allowing individuals to touch each other remotely. 
Using an early-stage mediated touch prototype, through 
which participants could send haptic messages with 
pressure and/or temperature, this study aimed to investigate 
how couples communicate emotion through real and 
mediated touch. It also aimed to develop an in-depth 
qualitative understanding of how touch is interpreted and 
how mediated touch is perceived using an explorative semi-
structured interview approach. Overall, specific touch 
behaviours could be mapped to different emotions and 
couples used a variety of approaches to interpret touch 
based on its physical qualities, as well as contextual factors 
surrounding touch. Participants began to develop a non-
verbal language and form an emotional connection through 
mediated touch. Findings were interpreted in terms of their 
use in development of meaningful mediated touch devices. 
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1. INTRODUCTION 
In the modern age, globalisation is forcing individuals to 
live apart from their loved ones, thereby increasing the 
number of people in long distance relationships (LDRs). In 
2005, around 14 million people considered themselves to be 
in an LDR in the US [61]. However, the physical separation 
of couples in LDRs may be linked to feelings of loneliness 
[38] and limited opportunities for physical intimacy, a 
critical aspect of many relationships [20]. To overcome 
such challenges, many couples stay connected through 
technology. The current study aims to investigate how 
touch can be incorporated into technology to maintain non-
verbal intimacy over long distances. 

Through technology, communication can occur between 
two remotely located people in mediated settings. 
Technologies such as video calling may be used to achieve 
relatedness between couples in LDRs but are not designed 
with this purpose in mind [20]. These technologies focus on 
the conveyance of explicit information but fall short of 
achieving true intimacy [54]. They have even been 
suggested as contributing to feelings of loneliness [8] due to 
their neglect of affective aspects of communication. One of 
the crucial neglected aspects is touch. Current technologies 
typically fail to compensate for the physicalness of touch, 
arguably the most important of non-verbal behaviours, 
holding a crucial role in conveyance of affective 
information. 

Touch has been relatively understudied as it was initially 
believed to merely intensify emotional information received 
through other modalities. It is now understood that touch 
holds symbolic content capable of communicating emotion 
in its own right [14]. The communication of emotion 
through touch is referred to as social touch and in fact the 
social function of an emotion predicts the modality through 
which it is predominantly communicated – whilst the body 
and face support social-status and survival emotions 
respectively, touch supports more intimate emotions [3]. 
Accordingly, touch is particularly relevant in romantic 
relationships where it functions to create bonds between 
couples and enhance relationship satisfaction [18] and to 
communicate emotions such as support, appreciation, and 
affection [32]. It is conceivable therefore that the 
integration of social touch is a valuable approach in 
overcoming the limitations of technology as a tool for 
connecting people over a distance. 
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Affective haptics is a relatively novel field focusing on 
designing systems that aim to communicate emotion 
remotely through touch [14]. This form of communication 
is known as mediated social touch – using mediated touch 
devices, social touch is emulated through the use of haptic 
actuators which engage the tactile sense of the recipient 
[26]. Utilising the haptic channel in this way could bring 
new richness to remote communication, allowing for 
physical intimacy despite the physical distance that may 
separate us. However, social touch is a complex 
composition of physical properties, such as pressure and 
temperature, that are not yet fully understood. Although it is 
known that our use of touch and gestures vary based on our 
emotional states [10], it is not known precisely how these 
behaviours vary and which factors are crucial to the 
experience of touch. We currently lack a comprehensive 
tactile vocabulary necessary to support the development of 
mediated touch systems. It is imperative that we develop 
such an understanding of social touch to inform the design 
of affective haptic technology. 

Some researchers [24, 27] have begun to develop an 
understanding of the specific social touch behaviours 
associated with different emotions. Such research offers a 
promising starting point, but we are still lacking a detailed, 
in-depth understanding of these behaviours. The motivation 
behind this study is therefore to further the research in this 
field by using explorative, qualitative methods to 
investigate how couples communicate emotion using touch. 
It is hoped that using qualitative means will allow for a 
deeper understanding into the experience of touch itself, 
what it means to be touched, and which properties are 
essential for the successful interpretation of touch. Through 
understanding these elements of touch, the study aims to 
support the design of meaningful mediated touch systems. 

Social touch, however, is a complex phenomenon to study 
due to it often occurring and being interpreted 
subconsciously, making it difficult to reproduce and 
describe verbally [21]. Therefore, the study takes a 
Research through Design (RtD) approach using an early-
stage mediated touch prototype. The prototype allowed 
participants to send haptic messages to each other via 
pressure and/or temperature changes. Through this it aimed 
to trigger participants’ thinking about touch in four 
imagined scenarios, each characterised by a different core 
emotion. 

The following sections will cover existing literature on 
touch in romantic relationships, what social touch is and 
what mediated touch is, and how both are used to 
communicate emotion, relating topics back to romantic 
couples where possible. This provides a basis for the 
current methodology, which will be outlined with a more 
detailed description of the RtD approach and use of 
scenarios, as well as the semi-structured interview 
conducted. Then the process of coding touch behaviours 
and thematic analysis will be described, and results 

obtained via these methods will be qualitatively reported. 
Lastly, these findings will be discussed, compared to 
findings from previous psychology and HCI research, and 
translated into design recommendations for the 
development of affective haptic devices. 

2. LITERATURE REVIEW 

2.1 Touch in Romantic Relationships 
Interpersonal touch plays an important role in establishing, 
maintaining, and enhancing bonds between people. It is 
perhaps unsurprising then that touch has a significant role 
in romantic relationships through its ability to create and 
strengthen bonds between couples [16]. As an example of 
this, affectionate touch is correlated with overall 
relationship and partner satisfaction [18]. Moreover, 
couples usually like to have affectionate touch in their 
relationship [30], a shortage of which carries negative 
connotations [16]. 

Empirical research shows that increased interpersonal touch 
in relationships is associated with benefits to one’s 
relational, psychological, and physiological well-being [30]. 
Respectively, benefits include greater relationship 
satisfaction [15, 18], increases in positive mood and 
decreases in negative mood [13], and reductions in blood 
pressure, resting heart rate [37], and cholesterol [15] 
compared to control groups. Touch also mediates the 
release of oxytocin, which helps couples form lasting 
relationship bonds [17]. It is thought that such benefits are 
bidirectionally linked and reinforce each other [30, 13]. 

The aforementioned beneficial effects of touch seem 
powerful particularly in close relationships. Exemplifying 
this, research found that positive effects of being touched 
while exposed to a stressor were stronger when being 
touched by a spouse’s hand rather than a stranger’s hand. 
Moreover, effects were also stronger the more satisfied 
couples were in their relationships [11]. Theories suggest 
that touch in relationships can be considered an obviously 
displayed and easily perceived form of responsiveness [13], 
a mechanism by which it conveys empathy, respect, and 
appreciation of one’s partner [46]. This in turn fosters the 
experience of intimacy, leading to positive affect. Touch is 
also suggested as a mechanism of emotion regulation in 
relationships – by maintaining positive affect and 
downplaying negative affect, touch contributes to emotional 
synchrony and connection between couples [13]. 

Looking at it from another point of view, the type and 
strength of a relationship between two people can affect 
how much one is willing to be touched by the other, where 
on the body they are willing to be touched, and how 
appropriate the touch is [56]. As Collier [12] suggested, 
there often already exists a sense of mutual trust between 
two people who are willing to affectively touch each other. 
For example, being touched on the face is deemed 
inappropriate by a co-worker but is a common location for 
signalling affective communication in relationships [36]. 
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These factors suggest that the affective haptic design space 
for couples may be more varied than that of other user 
groups. 

Despite the undeniable role of touch in relationships, 
existing technology fails to compensate for the lack of true 
physicality [40] and nonverbal intimacy in LDRs [2]. As 
mentioned in the introduction, current technologies, such as 
video calling, may be used to achieve relatedness but are 
not designed with intimacy or relatedness in mind [20]. 
These technologies focus on the communication of explicit 
information but not on replicating the physicality of touch 
[19]. A participant in Neustaedter and Greenberg’s [40] 
research exploring video calling in LDRs summed up the 
problem: “the voice is not enough. The relationship is so 
physical and visual” (p.3). Indeed, early research into 
mediated touch suggests it would be suitable for people in 
intimate relationships [22] and for communicating emotions 
to loved ones [59]. 

2.2 What is Touch? 
In order to understand how communication occurs through 
touch, we must first begin to understand the role of skin as 
a social organ. The skin and its receptors constitute the 
largest of our sense organs, responsible for the sense of 
touch. Touch can be used to convey emotion, thoughts, and 
feelings [16], sometimes conveying a sense of immediacy 
more powerful than words [32]. Touch is often processed 
subconsciously, without active attention, and does not 
always require mutual touching between individuals to 
convey affective information [39]. 

Our perception of physical touch occurs through the 
discriminative touch system, which consists of the 
kinaesthetic sense and the cutaneous sense [56]. The 
kinaesthetic sense provides information about the position 
and motion of our body through receptors in the muscles, 
tendons, and joints. The cutaneous sense provides 
information about physical, tactile sensations felt on the 
skin through various receptors in the skin, each of which 
are sensitive to specific stimuli. Mechanoreceptors are 
responsible for our perception of static stimulation, 
movement and vibrations, as well as the localisation of 
stimuli – they are densely packed into the fingertips, 
making the fingers particularly sensitive to detecting 
physical attributes of stimuli [31]. Nociceptors are 
responsible for our perception of pain, whilst 
thermoreceptors are responsible for our perception of 
temperature [56].  

More recently, researchers have discovered a touch system 
consisting of receptors in the non-glabrous skin, called C 
Tactile afferents (CT afferents) [42]. This system is thought 
to underlie social touch specifically due to CT afferents 
responding primarily to gentle stroking at human skin 
temperature [1] – gentle stroking is thought of as ‘pleasant 
touch’ which primarily serves the social domain [39]. In 
addition, CT afferents activate areas of the brain involved in 
social and affective processes, as opposed to the 

somatosensory cortex activated by the discriminative touch 
system [30], suggesting a specific social role for the CT 
touch system. However, touch applied to glabrous areas of 
the skin which do not contain CT afferents, such as the 
palm of the hand, can also convey social, affective 
messages of love and support [33], despite not being 
specialised for social touch specifically. Taken together, 
these findings suggest that, as well as bottom-up processing 
of physical attributes of stimuli through the skin’s 
receptors, social touch involves top-down processing to 
derive social and affective meaning [56]. 

Hertenstein [23] proposed a framework of physical qualities 
and parameters for social touch, implicated in bottom-up 
processing of touch. Physical qualities include intensity, 
velocity, abruptness, and temperature, whilst parameters 
include body location, frequency, duration, and surface area 
touched. Hertenstein [25] also discusses two principles of 
social touch: the principle of equipotentiality and the 
principle of equifinality. The principle of equipotentiality 
refers to the fact that two physically similar touches can be 
interpreted to have two very different meanings, whilst the 
principle of equifinality refers to the fact that two 
physically different touches can elicit the same 
communicative meaning. These principles are implicated in 
the top-down processing of touch. Such top-down 
processing may take into account factors such as other non-
verbal behaviours, context, and relationship between the 
giver and receiver of touch. Indeed, it is well-known that 
ability to interpret a touch depends on much more than its 
physical qualities alone [14]. 

2.3 What is Mediated Touch? 
Mediated touch devices allow individuals to remotely 
communicate through the modality of touch. They are 
comprised of two parts: an interface allowing the sender to 
input parameters of a touch and an interface allowing the 
receiver to feel the output of this through the skin’s tactile 
receptors [34]. 

This mediated communication is achieved through the use 
of haptic actuators, which come in different forms and 
address the various touch receptors. For example, vibration 
motors and mechanical stimuli exerting pressure address 
the mechanoreceptors, whilst heat pads and Peltier elements 
address the thermoreceptors. Often, the actuators create 
sensations altering in intensity, frequency, and rhythm [56]. 

The crucial difference between non-social haptic interfaces 
and social touch technology is the attribution of source of 
sensations – that is, in mediated social touch, tactile 
sensations are attributed to another person [56]. 

Examples of existing mediated touch devices include 
slippers [9] through which heat and vibration can be sent; 
rings [55] through which heartbeat signals can be sent 
through vibration; Flex-N-Feel gloves [49] through which 
vibration can be sent; POKE [44] through which pressure 
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can be sent; and the Huggy Pajama [52] through which air 
actuators create the sensation of a hug, to name a few.  

2.4 Communicating Through Touch 
Previous work in the field of social touch has investigated 
the successfulness of interpreting emotional information 
through non-mediated touch and mediated touch 
prototypes, with some researchers further specifying haptic 
patterns associated with different emotions. The two 
general approaches to measuring communication of 
emotion are as distinct emotional categories [6, 50] or as 
combinations of dimensions, typically valence and arousal 
[45]. In HCI-based research, scenarios have been utilised as 
representing emotion instead [21, 22, 51] – such research 
has focused more on informing the design and user 
expectations for mediated touch devices, offering insights 
into the thoughts of potential users. 

2.4.1 Communicating Through Non-Mediated Touch 
Demonstrating that touch can indeed communicate 
emotion, Hertenstein et al. [25] found that participants 
could successfully identify anger, fear, disgust, love, 
gratitude, and sympathy after being touched on the arm by a 
stranger. In a later study [24] in which touch was allowed 
on the whole body, participants could additionally identify 
happiness and sadness. Furthermore, specific touch 
behaviours were associated with different emotions – for 
example, fear was characterised by holding, squeezing, and 
little movement, whilst sympathy was characterised by 
holding, patting, and rubbing.  

The above research demonstrates that touch can 
communicate emotion itself and does not simply serve to 
intensify emotional information received from other 
modalities. Recruitment of strangers strengthened this 
conclusion by eliminating the possibility that successful 
communication occurred as a result of participants being 
familiar with each other, though this is a crucial 
consideration in why tactile communication can be even 
stronger between couples. 

Providing evidence for the previous point, Thompson and 
Hampton [53] found that whilst both strangers and couples 
could communicate the universal and prosocial emotions, 
only couples could communicate the self-focused emotions, 
envy and pride. Interestingly, couples had a higher rate of 
successful emotion recognition despite both couples and 
strangers using similar touch behaviours for the different 
emotions. It is suggested therefore that similar touches were 
interpreted differently due to the top-down influence of 
relationship status, supporting the idea that relationship can 
significantly affect the interpretation of a touch beyond its 
physical qualities alone. 

2.4.2 Communicating Through Mediated Touch 
Some research has evaluated the design of marketed 
mediated touch devices for LDRs. For example, Flex-N-
Feel, emotive gloves using vibrotactile actuators, were 
evaluated while being used by couples during audio and 

video calls. Overall, couples felt a sense of presence and 
emotional connection when using the gloves but wanted 
more interaction capabilities [49]. Park et al. [44] evaluated 
couples’ use of POKE, a device allowing individuals to 
receive touch pressure during phone calls, over one month. 
It was found to be useful for expressing emotion, feeling 
closer to partner, and supporting development of a tactile 
vocabulary. 

Evaluative studies, however, focus on the design of 
specific, existing devices, which have often been quickly 
developed based on opinions of small samples [39]. There 
is a need for research occurring prior to the design phase 
instead. Such research can inform the design of mediated 
touch in a general sense, leading to development of 
meaningful devices. 

Some research occurring prior to the design phase has used 
mediated touch prototypes to investigate emotion 
recognition. This has led to similar results as non-mediated 
touch, finding somewhat successful rates of recognition [6, 
50] with couples again being more successful than strangers 
[50]. Misidentified emotions were confused with those of 
similar valence or arousal levels [50], as is the case in non-
mediated touch [53].  

Nevertheless, emotion recognition rates using mediated 
touch have not reached the level of non-mediated touch. For 
example, Bailensen et al. [6] compared emotion recognition 
through a force-feedback joystick compared to non-
mediated handshakes. They suggested that lower success 
rate using the joystick occurred partly as a result of the 
reduction of physical cues present in handshakes, such as 
grip and temperature. However, haptic patterns still 
emerged for the different emotions – for example, sadness 
was expressed in slow, steady, short movements, whilst joy 
was expressed in long, jerky, fast movements. It is 
promising that such patterns can occur and be interpreted to 
some extent even with degraded haptic cues. 

Taking a slightly different approach, Rantala et al. [45] 
investigated the role of various input gestures for creating 
mediated haptic messages. Participants, consisting of 
couples and friends, preferred squeezes for unpleasant and 
aroused emotions, and finger touch for pleasant and relaxed 
emotions. However, recognition success rates were 
relatively low (only changes in arousal were communicated 
at a success rate above chance). With its focus on input 
gestures, it is conceivable that the low success rate was due 
to having solely vibrotactile stimulation as an output, an 
output that has been highlighted as a crude sensation for 
replicating human touch [19]. More generally, the point is 
that it is not yet obvious what a good mapping from haptic 
input to output would be. Moreover, this is only one of 
many questions that we don’t yet have the answer to.  

I would argue for the need to take a step back and focus on 
factors affecting touch itself before, or in addition to, 
investigating the rates at which emotion recognition 
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through mediated touch can be successful. In an instance of 
this, Huisman and Frederiks [27] found that participants 
were to some extent capable of distinguishing emotion 
using a tactile sleeve for social touch containing vibration 
motors on the forearm. This, however, was not the sole 
focus of the study – researchers also offered a fine-grained 
analysis and description of the touch behaviours associated 
with each emotion, thereby extending our understanding of 
factors influencing tactile communication. Specifically, 
comments from participants related to timing, intensity 
type, or location of touches – for example, fear was 
characterised by short and hard touches covering a 
relatively large surface area, whilst sadness was 
characterised by short, slow, and soft touches, and love by 
soft stroking (see paper for detailed descriptions). 

Other research has taken a more explorative and qualitative 
approach, focusing less on successful emotion recognition 
and more on user expectations for mediated touch, utilising 
methods grounded in HCI. Prototypes have been used to 
stimulate discussion about tactile communication in 
scenario-based focus groups and interviews, eliciting a 
range of insights. For example, in one study users 
associated vibration with being tickled, pressure with the 
grip of a hand or a hug, and warmth with body heat; they 
envisioned using vibrotactile stimulation to communicate 
emotion, thermal feedback to notify someone of something, 
and squeeze for a more varied range of scenarios; and it 
was expected that haptic communication would be used to 
communicate with close people due to its intimate nature 
[51].   

Reverting back to affective communication specifically, 
Heikkinen et al. [21, 22] studied how participants would 
use gestures to communicate emotional information in 
scenarios, both with and without a prototype. Despite a 
focus on haptic gestures rather than affective touch per se, 
methods elicited insights pertaining to differences in the 
energy values of emotions, for example, with happiness 
being communicated with the highest energy. Crucially, 
these studies (ref above) demonstrate the value of using 
early stage prototypes in an exploratory way to evoke 
conversation based on something tangible rather than the 
mere abstract idea of mediated touch. In addition, enquiring 
into users’ thoughts and feelings helps us to gain an 
understanding of what it means to be touched from a 
subjective point of view. 

Offering detailed qualitative insights specifically into how 
emotions mediate touch, Obrist et al. [41] recruited three 
separate groups to explore a haptic system with the goal of 
generating haptic descriptions for emotions. Again, haptic 
patterns emerged for different emotions, further supporting 
that a mapping between emotion and haptic stimulation 
exists. This conclusion was strengthened by means of using 
three separate participant groups to validate findings across 
a number of individuals. Moreover, the creation of haptic 
descriptions elicited detailed qualitative contributions that 

translated into design implications. Implications were based 
on spatial (location on the palm), directional (direction of 
movement), and haptic (frequency, intensity, range, and 
duration) parameters, each of which was mediated by 
emotional intent. For example, positive emotions were 
spatially located around the thumb, index finger, and 
middle of the palm, whilst negative emotions were located 
around the little finger and other parts of the palm. 
Interestingly, for all parameters there were clear distinctions 
between positive and negative stimuli – neutral stimuli on 
the other hand had less clear agreement, as a result 
representing a more varied design space. 

Ultimately the significance of these studies is that they have 
shown emotion recognition through touch is possible, even 
with degraded cues in mediated touch and, closely linked to 
this, that mapping of emotions to haptic patterns is possible. 
Studies of mediated touch have shown that early prototypes 
are a valuable tool for making the abstract concept more 
concrete in order to elicit insights. However, to the best of 
my knowledge, research using couples has focused on 
evaluation of existing devices, rather than qualitatively 
investigating their interaction with early prototypes to 
determine how they use touch. The current study aims to 
fill this gap. 

3. THE STUDY 
The current study aims to gain an understanding of how to 
design mediated touch devices for meaningful interactions. 
To do this, it investigates how exactly couples use specific 
touch behaviours to communicate emotion in different 
scenarios and what it means to be touched. 

It further aims to understand the design space by gaining 
insights into what touch essentially needs to incorporate for 
it to be successfully interpreted or beneficial. This includes, 
for example, what the essential physical and contextual 
elements are, which factors hold more or less precedence, 
and how interpretation of touch can be supported. 

By first understanding these questions in the context of 
physical touch, but also through a mediated touch 
prototype, the study aims to understand how mediated 
touch will arise. It will consider how mediated touch will 
differ from actual physical touch and how it may raise 
different needs, potentially altering what it means to 
communicate through touch. 

Insights were gained through participants interacting with 
an early-stage mediated touch prototype, capable of 
initiating pressure and/or temperature changes on one’s 
own device and/or sent to partner’s device. 

3.1 Participants 
Overall, 18 participants, or 9 couples, were recruited to take 
part in the study. This consisted of 8 males and 10 females, 
6 opposite-sex couples and 3 same-sex couples. Ages 
ranged from 18 to 32 years old (mean = 23.30, SD = 3.82 
years; one was unknown as participant failed to disclose 
this information). Of the couples, 7 described themselves as 
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being in a relationship, 1 as being in an open relationship, 
and 1 as engaged. Length of relationship ranged from 1 
month to 4.5 years (mean = 1.70, SD = 1.65 years). Only 3 
couples were long-distance most of the time due to work or 
university. 

Participants were recruited from researcher’s personal 
network or using UCL Psychology Subject Pool, SONA. 
Each individual was compensated with £10 cash for taking 
part in the study. 

3.2 The Prototype 
The mediated touch prototype (shown in figures 1 and 2) 
was developed by Frederik Brudy for the Tactile Icon 
Project [7]. The prototype consisted of two devices, one for 
each of two individuals to insert their hand.  

 

 
Figure 1 Illustration of the prototype [29] 

A neoprene mitten was made with conductive fabric for 
users to put their hand into [29]. Arduino Mega was used as 
micro controller [7]. 

Users could send pressure and/or temperature changes to 
their own device and/or to their partner’s device using 
controls on the side. Both pressure and temperature could 
be used simultaneously at low, medium, or high levels 
(cold, warm, or hot for temperature). Users could send 
changes to their own device and to their partner’s device at 
the same time. Recipients of a partner’s changes could not 
turn off sensations sent from their partner’s device but 
could remove their hand to stop feeling sensations.  

 
Figure 2 Photograph of prototype being used [28] 

Pressure was controlled using a button, pressed once to 
inflate and once to deflate. When turned on, the mitten-like 
top part of the device inflated applying pressure to the 
recipient’s hand [29]. 

To create the sensation of pressure, a pump was used to fill 
and empty a balloon placed in the glove-like top section of 
the device. Pneumatic valves were used to seal in the air. A 
12V air pump with 12W operation wattage was used to 
inflate and deflate the balloon. The mechanism used 1/4 
barbs, 0-16” Hg vacuum range, and AOMAG® 1/4-inch 
DC 12V 2 Way Normally Closed Pneumatic Aluminum 
Electric Solenoid Air Valves [7]. 

Temperature was turned on and off using a button. To 
change the temperature, a knob was used – the knob was 
turned to the left for cold temperature and turned to the 
right for hot temperature. Temperature changes were felt 
through a 5x5cm area at the bottom of the mitt [29]. 
Temperature changes were theoretically between 0 and 50 
degrees, however practically the temperature remained 
somewhere in between these limits. This was due to cooling 
and heating elements being turned on and off often to avoid 
burns [7]. 

The cooling element consisted of Neuftech TEC1-12706 
Peltier Elemen. The cooling element ran on 12V and 
consumed 60W. The heating element consisted of 5x10cm 
patch. The patch included polyester filament and Micro 
metal conductive fiber in Polyimide Film. The operating 
voltage used 9V for faster temperature changes than the 
usual 5V used, ~1.4A (~6.5Ω) operating current, and 
12.5W power consumption [7]. 

Vibration was initially included as a sensation but was 
removed before the study took place. 

3.3 Methods 
The study takes a RtD approach using the prototype to 
trigger participants’ thinking about touch. Scenarios were 
used to prompt participants to imagine an emotion – 
participants were required to imagine how they would feel 
in the described situation and respond by sending their 
partner a haptic message via the prototype. A semi-
structured interview was utilised throughout to understand 
reasons behind choices and to probe deeper into touch 
behaviours. 

3.3.1 Research through Design 
RtD is an approach that relies on design practice as a 
method of approaching “situations that are not well suited 
to other methods of enquiry” [60]. In the current study, an 
early-stage mediated touch prototype acts as a research tool 
for enquiring into social touch behaviours. 

The RtD approach was chosen because the goals of the 
study are to understand social touch and the design space 
for mediated touch, not to define usability. RtD sets aside 
the evaluation of existing products and device-specific 
questions in order to focus on what a potential future looks 
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like. Using the designed prototype as a research tool allows 
for a deeper understanding of the concept being studied, as 
well as identification of design opportunities – the 
contribution of such knowledge supports understanding of 
preferred future outcomes and development of better 
solutions/ comprehensive theoretical constructs [60]. 

3.3.2 Scenarios 
Scenarios were chosen to represent four distinct emotions 
for participants to communicate to their partner (using the 
prototype). Scenarios are short textual descriptions acting as 
stimuli to promote communication and reflection about 
their content. Rather than merely presenting emotions as a 
single word, scenarios were chosen to promote a sense of 
realism by prompting participants to imagine a concrete 
situation in which the felt emotion exists. 

The four emotions chosen were: ecstatic, fear, longing, and 
peaceful. These emotions were chosen for their ability to 
distinctly represent the quadrants of the valence-arousal 
affect grid [47]. They were also hoped to be representative 
of affective events that couples may want to share with each 
other. The exact descriptions given to participants are 
shown in table 1. 

Core 
Emotion 

Position on 
Affect Grid 

Scenario 

Ecstatic High valence 
– high arousal 

Imagine you have received a 
message. It is from your 
boss informing you that 
you’ve received a 
promotion. You are ecstatic. 
Communicate this feeling to 
your partner. 

Fear Low valence – 
high arousal 

Imagine you are watching a 
scary movie and it is at a 
moment of suspense. You 
fear something is about to 
make you jump. 
Communicate this feeling to 
your partner. 

Longing Low valence – 
low arousal 

Imagine you are lying in bed 
after a long day. You are 
longing for your partner’s 
presence. Communicate this 
feeling to your partner. 

Peaceful High valence 
– low arousal 

Imagine it is a sunny 
morning. You are sitting at 
your table, eating breakfast, 
and watching the sun rise. 
You feel peaceful. 
Communicate this feeling to 
your partner. 

Table 1 Details about scenarios presented to participants 

3.3.3 Semi-Structured Interview 
Semi-structured interviews were chosen as the primary data 
collection technique, occurring during each phase of the 
procedure. Semi-structured interviews are an ideal method 
for exploration – they ensure all key topics are covered 
whilst maintaining an open and adaptive approach. With 
this method, probing questions could be used to enquire 
into interesting points of thought, ensuring in-depth 
understanding and collection of useful data. Due to the 
explorative nature of the study, initial responses informed a 
continuous process of adjustment for subsequent questions 
and interviews. 

Diary studies were also considered. However, diary studies 
rely on participants’ motivation to keep a disciplinary 
record of events and none of the participants asked were 
willing to keep a diary of their touch behaviours. Towards 
the end of the study the method was excluded, and 
participants were no longer asked, due to time constraints. 

3.4 Procedure 
The study consisted of three phases, as described in the 
following sections. After obtaining consent, two cameras 
were used to film the process, each recording one of the two 
participants. The cameras were positioned to film 
participants’ hands, excluding their faces, as they interacted 
with the device and demonstrated gestures. The set-up is 
shown in figure 3. See Appendix A for consent form and 
information sheet; Ethics Approval number REC786 IN-
TOUCH: Digital Touch Communication. 

 
Figure 3 Photograph of set-up during study – cameras were 

placed facing the controls of each device and board was placed 
between devices during scenarios 

A semi-structured interview method was followed 
throughout the process (see Appendix B for the full list of 
guiding interview questions). 

3.4.1 Introduction and Initial Exploration 
Firstly, participants were introduced to the aims of the 
study. They were informed that the project was interested in 
exploring how people communicate using touch and that 
there were no right or wrong answers. 

Following introduction, participants were given a brief 
explanation of how to use the device. They then had 10 
minutes to familiarise themselves with the device and to 
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explore as a pair how it worked. Participants were visible to 
each other and free to engage in discussion. 

At this stage, guiding questions from the researcher centred 
around the device. For example, participants were asked 
about first impressions and how they felt about the tactile 
sensations. 

3.4.2 Scenarios 
In the next phase, participants were separated by a screen so 
they could not see each other. This was to avoid potential 
confounds of other non-verbal behaviours, such as eye 
contact and facial expressions, when attempting to 
communicate emotion.  

Couples were then presented with the scenarios textually 
one by one and asked to imagine being in each scenario. 
Order of presentation was counterbalanced across couples. 
Via the device, participants were asked to send the touch 
message they envisaged sending to their partner in the 
given scenario – touch messages consisted of pressure 
and/or temperature changes, as per the device’s capabilities. 
Participants were allowed to choose the role of sender or 
receiver, or they could swap for each of the four scenarios if 
they wished – every couple chose to swap. 

Questions directed towards the sender focused on which 
sensations they chose to send and why. Questions directed 
towards the receiver focused on what they felt and how they 
interpreted the sensations. Participants were then asked to 
demonstrate how they would touch each other in real life to 
communicate each of the given situations. This triggered 
thinking about comparisons between non-mediated and 
mediated touch behaviours. 

3.4.3 Semi-Structured Interview 
The final phase consisted of a joint semi-structured 
interview to explore participants’ experience of 
communicating through touch. The screen was removed, 
and participants were again visible to each other and free to 
engage in discussion. 

Some of the key questions explored which scenarios were 
perceived as easier or harder to communicate and how they 
interpreted messages sent by their partner. Other questions 
focused on the physical sensations they felt, including 
factors such as position. There were also questions focusing 
on whether participants felt a sense of connection using the 
device and whether they felt it was natural/intuitive to 
communicate through touch. Finally, participants were 
asked about their expectations, including potential use 
cases, user groups, and forms they envisaged for mediated 
touch. 

4. RESULTS 
The study was recorded with permission from participants 
and transcribed for analysis. Videos were analysed only 
where participants visibly demonstrated gestures with their 
hands in any of the four scenarios. 

4.1 Analysis of Touch Behaviours Associated with Core 
Emotions 
Using an affinity diagram (see Appendix C) to analyse 
touch behaviours associated with the core emotion 
represented in each scenario, focus was firstly given to 
which haptic messages participants chose to send their 
partner using the device. This was largely based on verbal 
description of their choices. As per the device’s capabilities, 
messages consisted of pressure and temperature changes, 
both of which could be changed to low, medium, or high 
settings. Temperature was generally described accordingly, 
using the terms cold, warm, or hot. However, pressure was 
generally described in more varied terms after being 
specified as chosen or not chosen. These factors were taken 
into consideration in analysis. 

Participants’ verbal descriptions of how they would touch 
their partner in real life, without the device, were also 
incorporated into analysis using affinity diagram. Following 
this, tables were made to visualise each pair’s choice of 
haptic message. Screenshots were taken from videos where 
participants visibly demonstrated gestures to accompany 
their verbal descriptions of touch behaviours. From these 
screenshots, sketches were made to clearly exemplify 
gestures typically used in each scenario.  

4.1.1 Ecstatic 
In this scenario, participants were required to communicate 
the feeling of being ecstatic after receiving a promotion. 
Pressure and warmth were most commonly chosen to 
convey this feeling, with individuals from 7 of the 9 pairs 
choosing to use pressure and 7 of the 9 choosing to use 
warmth. See table 2 for breakdown of choices. 

Pressure Temperature 

Yes No Cold Warm High 

x   x  

x  x → x 

x  x   

x   x  

 x  x  

x   x  

x   x  

x   x  

 x  x  

Table 2 Participants’ pressure and temperature choices to 
communicate ecstatic 

The way in which participants sent pressure differed. In this 
scenario, 3 individuals chose to continuously turn the 
pressure on and off. Reasoning behind this was highly 
related to speed – when asked why they chose to turn 
pressure on and off, P14 indicated it was “more in pace 
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with the excitement” and P16 said that leaving it on would 
have been “too long”. In cases where participants simply 
turned the pressure on, comments were still related to 
speed. For example, P3 described the pressure as “too 
slow” and P11 specified that pressure in this scenario 
“should be quickly”. P3 also linked temperature changes to 
speed, expressing that “it doesn’t go hot or cold fast 
enough”. These findings suggest that feeling ecstatic should 
be communicated with quickness and high energy. 

Another point relating to pressure was that it should be high 
or solid. P3 and P12 explicitly mentioned that the pressure 
they wanted or felt was high, and P5 said “I’d just want 
solid pressure, it’s more like intense than loads of little 
ones because this is a big deal, my promotion”. In fact, 
another participant (P15) wanted the pressure to be even 
higher than the device allowed, saying that “I would do the 
pressure. To the max. and then I’d like also give stronger 
pressure if I could”. These findings suggest that the 
emotion should be communicated with a relatively high 
level of grip and intensity, as confirmed below by 
participants’ descriptions of how they’d ‘grab’ their partner 
using a ‘strong grip’. 

Regarding temperature, the majority of participants chose to 
send warmth. Reasons behind this were sometimes related 
to happiness, with P16 stating “I’m happy so let me share 
some of that warmth” and P17 stating “I would like to let 
him know that I feel quite happy inside and I want it to feel 
warm”, or related to excitement, with P14 stating “warm is 
exciting”. Two pairs didn’t choose warmth. Out of these 
two, one (P5) chose cold because “a warm temperature 
would be like more relaxing, and this, I don’t think I’d be 
relaxed at all”. The other reason was related to speed – P3 
attempted to alternate quickly between hot and cold, but as 
mentioned above, did not feel that it went hot or cold fast 
enough. 

In describing how they would touch their partner in real 
life, grabbing and squeezing were mentioned a few times. 
In addition, P16 stated “it’d probably be quite a strong 
grip” and P17 stated “I would hold his hand very tight” – 
these descriptions seem to be congruent with the use of high 
pressure via the device, as described above. In addition, “a 
quick squeeze” was mentioned by P11 and demonstrated by 
others, and quick tapping was demonstrated by P13, in line 
with the frequently mentioned desire for a quicker response 
from the device. See figures 4 and 5 for examples of 
demonstrated gestures. 

 
Figure 4 Sketch showing participant’s demonstration of ‘a 

quick squeeze’ 

 
Figure 5 Sketch showing participant’s demonstration of ‘quick 

tapping’ 

Also mentioned or demonstrated was shaking a partner. In 
relation to this, P1 suggested that the device “simulates 
more of the grabbing, maybe less of the shaking”. When 
demonstrating, P3 shook partner’s arm, rather than hand, 
suggesting that the hand would not necessarily be the target 
location for the gesture. Similarly, jumping around locking 
arms and jumping at each other with a big hug were 
mentioned as likely responses to the news of a promotion. 
Although these behaviours are not focused the hand and 
were perhaps not emulated well by the device, they suggest 
a larger surface area on the body may be preferred to 
communicate the emotion and further demonstrate the high 
energy level of the emotion. 

Overall, the communication of feeling ecstatic was 
characterised by high speed and high energy, as well as 
warmth and a strong grip as represented by high pressure.  

4.1.2 Fear 
In this scenario, participants were required to communicate 
fear felt at the moment of suspense while watching a scary 
movie. Pressure was commonly chosen to convey this 
feeling, with individuals from 7 pairs choosing to use 
pressure. None of the participants chose warmth, instead 
choosing to send either hot or cold temperature. See table 3 
for breakdown of choices – note that there was an error in 
recording one of the pairs’ choices, therefore that pair was 
excluded from analysis in this scenario only. 
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Pressure Temperature 

Yes No Cold Warm High 

 x   x 

 x   x 

x    x 

[error in recording fourth pair of participants] 

x  x   

x  x   

x     

x  x   

x  x   

Table 3 Participants’ pressure and temperature choices to 
communicate fear 

Sending pressure in this scenario was an almost unanimous 
choice. Although 2 pairs did not use pressure, in one of 
these pairs the receiver (P3) said, “I would’ve added 
pressure,” and sender (P4) afterwards said, “it’s not just 
heat is it … I would’ve added pressure now that I think 
about it”. In the other pair who did not use pressure, P2’s 
explanation was that “the pressure makes a lot of noise,” 
rather than to do with the sensation of pressure itself. And 
in fact, P2 suggested that in real life they would ‘grab’ their 
partner, a feeling that was generally associated with 
pressure as discussed further below. Overall, these findings 
confirm that the emotion is associated with a high level of 
pressure. 

It was also a unanimous choice not to send any warmth. 
Participants were split however in whether they chose hot 
or cold. Three of the pairs chose to send a hot sensation, 
with P4 summing up that “I feel like I’d be hot in a scary 
scenario”. Three pairs instead chose to send cold, with P12 
explaining that “my hands would feel slightly clammy”. P3 
shared this sentiment, stating “you get cold – cold, clammy 
hands”, despite their partner choosing to send heat in this 
scenario – in fact, disagreements arose in two of the pairs. 
P5 said “I would’ve gone for a colder temperature … chill 
down the spine is more like suspense” despite their partner 
(P6) also choosing to send heat, relating heat to being “like 
my heart was racing”. One of the pairs didn’t choose to 
send any temperature because “it was a bit warm in there 
anyway” (P14) but when asked, suggested that they 
associate heat with fear. These findings suggest that fear 
should be communicated with an extreme temperature but 
whether this is hot or cold depends on subjective reactions – 
participants did not have a universal response to fear in 
relation to temperature. 

In describing how they would touch their partner in real 
life, squeezing, grabbing, and holding on tight were most 
frequently mentioned. P15 captured the intensity of the 

touch, describing it as “I’d be clinging to him for dear life”. 
P15 also specified, “it’s a moment of suspense so I kind of 
wanted to go slowly with it so I’m just gradually grabbing 
him,” giving a sense of the slowness or steadiness 
associated with the suspenseful situation. See figures 6, 7, 
8, and 9 for examples of demonstrated gestures. 

Participants seemed to feel that the pressure of the device 
emulated this touch well, stating that it “definitely felt like 
the um suspenseful moment when you clench the muscle 
tightly” (P10) and “it kind of felt like you know when 
you’re watching a movie and you’re holding onto someone 
and you’re getting tighter and tighter and then the scary 
part comes” (P14). P17 disagreed, however, saying “I 
don’t think he can feel the strength of me pressing on him, 
just the temperature”, suggesting perhaps that the pressure 
wasn’t strong enough to communicate the true strength of 
the grip that would be used. In addition, demonstrated 
gestures often suggested pressure would be applied 
specifically through indentations of the fingers, whereas on 
the device it was applied broadly on top of the hand. 

 
Figure 6 Sketch showing participant’s demonstration of grip 

using separated fingers 

 
Figure 7 Sketch showing participant’s demonstration of grip 

using fist 
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Figure 8 Sketch showing participant’s demonstration of grip 

using extended muscles in hand 

 
Figure 9 Sketch showing participant’s demonstration of grip 

from above 

Overall, the communication of fear was characterised by 
squeezing, grabbing, or holding onto one’s partner with a 
strong grip, clenched muscles, and little movement. 
Temperature was more dependent on participants’ 
subjective reactions to fear felt during a scary movie. It was 
however agreed to be either hot or cold rather than neutral, 
suggesting a sense of extremity or intensity.  

4.1.3 Longing 
In this scenario, participants were required to communicate 
longing for their partner felt whilst lying in bed after a long 
day. Pressure was chosen to convey this feeling by 6 of the 
9 pairs. Temperature choices in this scenario were much 
more varied, with 2 choosing cold, 3 choosing warmth, 2 
choosing heat, and 2 choosing not to send temperature at 
all. See table 4 for breakdown of choices. 

Out of the couples who chose to use pressure in this 
scenario, half of the 6 simply turned it on. However, other 
couples attempted to control the amount of pressure being 
sent, with P10 exclaiming “no, just stay there!” and P12 
explaining “I was trying to send a consistent amount of 
pressure”. P11 further explained that the reasoning behind 
this was to achieve a “steady sense” of pressure rather than 
something intense. This was echoed by P16 who stated, “I 
wouldn’t want bare pressure, I’d just want it to be like 
relaxed” and partner, P15, agreed that “if there was too 
much pressure, I’d feel a bit overwhelmed with that”. Only 
one couple used the pressure in a distinctly different way by 
turning it on and off – P6 said “it seemed very sexual”, 
suggesting that this couple interpreted longing in a more 
sexual or intense way than others. Nevertheless, the 
findings overall suggested that longing should be 

communicated with a small amount of steady pressure if it 
is used at all, rather than intense, increasing or decreasing 
pressure. 

Pressure Temperature 

Yes No Cold Warm High 

x  x   

x     

x     

x    x 

x  x   

x   x  

 x   x 

 x  x x 

 x  x  

Table 4 Participants’ pressure and temperature choices to 
communicate longing 

Temperature choices varied greatly in this scenario. Two 
pairs chose cold – out of these, P10 chose cold because they 
felt it emulated physical qualities of the touch they would 
give, saying they would use “mainly just a cold light 
touch” and because “when you lay in bed it’s very 
smooth”. However, P2 chose cold “so that she [referring to 
partner] comes and makes me warm,” suggesting a reliance 
on partner’s top-down interpretation of the message. A lot 
of others chose to send warmth or heat. Some chose to send 
just “a steady sense of slight warmth” (P12) to avoid being 
too intense and possibly to emulate their description of 
“holding someone’s hand quite gentle the whole time” in 
real life. For others, the terms warm and hot were used 
quite interchangeably and were largely associated with 
being hugged. Participants stated, for example, “a hug is 
always warm” (P18) and “I want to hug something, just 
hug tightly and feel the warmth of it” (P8). One who didn’t 
use any temperature said that “I’d hope that we’d be the 
same temperature” (P4) but later acknowledged “it gets hot 
when you cuddle people,” cuddling being the touch 
imagined by this participant. These findings suggest that 
longing is associated with a sense of warmth overall. 

In describing how they would touch their partner in real 
life, “holding someone’s hand quite gentle the whole time” 
(P12) and “a cold light touch … probably just the back of 
my hand” (P10) were mentioned and describe the lightness/ 
softness of the touch. Although the device was unable to 
emulate movement, massage-like movement was 
commonly brought up or demonstrated. For example, P16 
said they would use “a lot of like rubbing,” P18 said that 
“a massage maybe” would be appropriate, and P13 
demonstrated stroking whilst describing the movement as 
“soft and warm”. See figures 10 and 11 for examples of 
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demonstrated gestures. Often these used slow movements 
from a focused area of the hand. 

 
Figure 10 Sketch showing participant’s demonstration of 

stroking using back of hand 

 
Figure 11 Sketch showing participant’s demonstration of 

stroking using just the thumb 

As mentioned, hugging was also frequently mentioned, 
with 4 of the 9 couples relating their choices to the feeling 
of being hugged. The hand was obviously not an 
appropriate location on the body to emulate hugging and 
this was emphasised by P3, who said “you’d have to do it 
[pressure] over the whole body wouldn’t you? Rather than 
just the hand”, and P18, who simply stated “not the hand”. 
These findings suggested that communicating longing may 
require a larger surface area on the body. Although none of 
the couples explicitly mentioned this, it is conceivable that 
due to the nature of the relationship between couples and 
the nature of longing, touch in this case may extend to more 
intimate locations than the hand. 

Overall, the communication of longing was characterised 
by softness, steady pressure, and warm, slow stroking when 
touch was focused on the hand. Many however felt that 
expressing longing would occur through hugging, using a 
much larger surface area of the body. 

4.1.4 Peaceful 
In this scenario, participants were required to communicate 
the feeling of being peaceful on a sunny morning. Pressure 
was not a preferred choice to convey this feeling, with only 
2 of the 9 pairs choosing to use it. Conversely, a warm 
temperature was unanimously chosen by each of the 9 pairs 
to convey this feeling. See table 5 for breakdown of 
choices. 

 

Pressure Temperature 

Yes No Cold Warm High 

 x  x  

 x  x x 

 x  x  

 x  x  

x   x  

x   x  

 x  x  

 x  x  

 x  x  

Table 5 Participants’ pressure and temperature choices to 
communicate peaceful 

Participants were almost in unanimous agreement about 
their choice to not use pressure. Reasons for this centred 
around pressure simply not being needed or the limited 
controllability of the pressure. For example, P5 stated that 
“there wouldn’t be any pressure required”. P1 suggested 
that they would have used pressure “if it was more 
controllable and you could choose just a tiny amount 
pressure … sort of slightly touching each other … then I 
would choose that”. Moreover, the two pairs who did 
choose to use pressure shared the sentiment that they 
wanted to use “just a little pressure” (P9) but “the pressure 
was possibly slightly high” (P12) on the device. These 
findings suggest that communication of peacefulness is 
associated with just a small amount of pressure or none at 
all. 

The other main explanation for not choosing pressure in 
this scenario was the loud noise that the device made when 
pressure was used. Although this had been mentioned as an 
issue more generally, it was only in this scenario that the 
noise became a strong reason for not using pressure. 
According to P1, this was because “the noise of the device 
doesn’t really communicate peaceful,” and according to 
P11, “the very loud sound once the pressure’s going up, it 
disrupts the sense of peace”. P16 summed up that being 
peaceful “it’s just about quietness,” moreover stating that 
“if the noise was completely quiet, then maybe like a little 
bit of pressure, if it maintained that level, would be nice”. 
These findings suggest that for a lot of participants the 
decision not to use pressure was related to the confounding 
factor of noise, rather than the sensation of pressure itself/ 
not wanting to send pressure at all. 

The decision to use warmth was unanimous across all 
couples. Explaining this choice, many participants 
associated warmth with feeling peaceful. P4 said that 
“when you’re feeling peaceful, you’re probably happy, and 
you’re feeling warm”. P11 further specified that 
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“somewhere between hot and cold – that’s what you feel 
when you’re at peace”, with P5 agreeing that “if you notice 
the heat too much, it doesn’t feel as peaceful”. Many 
participants also associated warmth with heat from the sun. 
P6 explained “just thinking about the sunny morning, the 
sun rising, I was like I’m feeling warm and peaceful” and 
P9 said that the temperature was “definitely like a light 
warmth, almost like the sun”. These findings suggest that at 
times warmth was more specifically related to details of the 
scenario (the sun rising), as well as feeling peaceful. Given 
the scenario, it is difficult to separate these reasons. 

In describing how they would touch their partner in real 
life, P3 and P9 said it’d be “like a light touch” and P1 
suggested that they and their partner would be “sort of 
slightly touching each other”. Moreover, two participants 
described the touch as ‘gentle’. Many participants either 
stated or demonstrated that it would be a hand on top. For 
example, P6 said the touch would be “not like a hold but 
just like you know, a hand on top” and P10 described to 
their partner that the touch would be “my hand on top of 
yours rather than holding hands … laying my hand on top 
or cupping my hand on top to fit yours better”. These 
descriptions all had in common a sense of lightness or 
gentleness and very little movement. See figures 12 and 13 
for examples of demonstrated gestures. 

 
Figure 12 Sketch showing participant’s demonstration of 

‘hand on top’ 

 
Figure 13 Sketch showing participant’s demonstration of 

cupping hand on top 

Overall, the communication of peacefulness was 
characterised by warmth, lightness, and no movement. 
These features represented a very low level of intensity and 
a simple, warm ‘hand on top’ for most participants. There 

was also an agreement that quietness was important, above 
and beyond the desire to send a small amount of pressure.  

4.2 Analysis of Semi-Structured Interview 
Each semi-structured interview (incorporating questions 
occurring throughout the procedure) was analysed by 
highlighting key ideas and phrases, coding the data by hand 
and on NVivo, and identifying themes. Themes were 
identified using an affinity diagram (see Appendix D) and 
thematic analysis on NVivo (see Appendix E). An open 
approach was taken in coding the data and identifying 
themes to allow for less constrained and more interpretative 
analysis of touch. 

4.2.1 Interpreting Touch 
This theme emerged as a result of participants explaining 
the ways that they interpreted haptic messages sent from 
their partner in the scenarios. It also included factors 
participants perceived as affecting interpretation of non-
verbal messages more generally. Overall, the theme of 
interpreting touch includes making associations 
(metaphorical and emotive) based on pressure and 
temperature; the modulating role of emotion; content of the 
message that could be successfully interpreted; role of 
context; and perceptions of non-verbal communication 
compared to other modalities. 

Firstly, many participants articulated that they made 
metaphorical associations with the sensations of pressure 
and temperature. These were based on the physical qualities 
of the sensations themselves and how they felt on the 
participants’ hands. These sensations were described as 
metaphors of a partner’s touch. Pressure was often 
associated with the feeling of squeezing. For example, P9 
said “pressure emulates squeezing”, P3 said “felt like he 
was squeezing me”, and P12 said it was like “she’s trying 
to squeeze my hand”.  

Conversely, heat was often associated with body heat or 
being hugged. Exemplifying this, P10 said “I’m associating 
it with closeness and maybe the heat that someone else’s 
body brings” and P9 said “I definitely feel like the heat 
emulates body heat”. Associating heat with hugging, P14 
stated, “I feel it’s kind of like a hug”. Coldness, on the 
other hand, was “associated definitely with like a smooth 
skin feel” (P10). By metaphorically associating the 
sensations with real touch behaviours in this way, 
participants were able to make bottom-up interpretations 
based on felt physical qualities. 

Participants also made associations based on emotive 
responses to the sensations. For pressure, participants 
generally felt that it was negative. P17 felt about pressure 
“it’s more related to something unhappy”, with P5 
agreeing that “the pressure is a bit angry”, and P16 going 
as far as to say, “it’s like we’re fighting each other”.  

For temperature, participants made different emotive 
associations based on whether it was cold, warm, or hot. 
There was a general consensus that warmth was related to 
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positive and relaxed emotions. For example, P12 said “a 
warm message is generally kind of positive feelings” and 
P17 said “I always relate warmth to positive emotions”. 
Relating warmth to relaxation, P5 said “a warm 
temperature is more relaxed”. Conversely, cold and hot 
were both perceived as less relaxing – P13 stated “cold is 
like, less relaxed and peaceful” and P15 explained “I didn’t 
want it to be too hot cus I feel like that’d be uncomfortable 
and not relaxing”. This suggested that warmth was 
associated with low arousal, whilst hot and cold were 
associated with higher arousal and intensity. Such 
associations enabled participants to interpret messages 
based on a combination of the sensations’ physical 
qualities, as well as emotive responses. 

The next factor aiding in interpretation was the modulating 
role of emotion. We have seen above that the physical 
sensations of pressure and temperature produced emotive 
responses, but this also occurred the other way around in 
that different emotions were associated with particular 
behaviours. This in turn affected how easy or hard 
participants found interpretation of each scenario – as P16 
stated, it “definitely depends on how emotion-fuelled the 
scenario is”. 

In general, participants felt that the “hardest ones are 
where you don’t feel an extreme emotion” (P15). P1 
suggested that the high arousal emotions “were the easiest 
ones because they were like, the most dramatic emotions, so 
you kind of know what to expect”. Giving an example of 
why this may be the case, P1 also stated “excitement is a 
more active emotion than longing [so] maybe more 
movement”. Some felt that it depended on valence, saying 
“if it was a good emotion, I think that’s easier to pass off 
than a bad emotion or a negative emotion” (P8). Overall it 
was suggested that emotions with high arousal or high 
valence were easier to interpret. These findings were 
inextricably linked to the methodology as participants were 
able to make direct comparisons between the scenarios – 
for examples of the specific behaviours associated with 
each emotion, see section 4.1.  

When discussing content of the message that could be 
interpreted, it was apparent that the emotion itself could be 
received and understood, but any additional information 
relating to context could not. Summing it up, P11 said 
“there was a certain kind of communication you could do 
through this – it would be hard to set up a scenario like that 
… but definitely the feeling you could do” and P13 
confirmed “I probably cannot understand that she is 
watching a scary movie but that something is scary for 
her”.  

Moreover, P6 said: “I feel like the instantaneous ones like 
the news and the scary movie, those I wouldn’t be able to 
interpret … but when it’s like a feeling … or you’re like 
lying in bed and you just like, let them know that you’re 
there, that I would understand more than ‘oh my god, 
something is about to happen.” 

This suggested that a short-lived scenario would be difficult 
to communicate, whereas a longer lasting emotion, such as 
longing for your partner, could be more easily 
communicated without context. However, P1 disagreed 
with this, saying “imagining laying in bed was the most 
complicated because you had to know like, exactly what 
they were doing”. Nonetheless, these conflicting findings 
have the same underlying concern – a need for context. As 
P3 stated, “it would be different if [partner] didn’t know 
what my message was”.  

Moreover, when the context was vague or ambiguous, 
participants showed adaptability in their interpretation: 

P1: “I was like, imagining it as if I’m not in the house … 
then pressure made sense because she will sometimes hug a 
pillow or something … but if I’m there then pressure also 
makes sense because yeah, she would grab me.” 

Flipping this the other way around, knowledge of the 
context also helped participants adapt interpretation in 
response to receiving sensations that were different to what 
they expected. For example, P7 received a cold sensation 
when her partner had been meaning to send warmth: 

P7: “with the cold, I thought because it was like a sunny 
morning, I would be kind of cooled down by that … but now 
knowing that it was warm … it could be the other way and 
it’d just feel like heat from the sun.” 

These findings suggested that participants adapted their 
interpretations based on the knowledge they did have of 
both the context and physical sensation. This occurred in 
order to make up for gaps existing in cases of ambiguity. 

Finally, participants had certain perceptions on their ability 
to interpret tactile messages in comparison to other 
modalities. P9 said “with verbal communication like if I 
was texting or if I was facetiming you, that’s like an aid ... I 
have a hard time just communicating without speaking”. 
P18 said “it [touch] is a bit confusing for me sometimes 
because if I look at her face and there’s just a little emotion 
on her face, I can feel it”, suggesting that they find it easier 
to communicate by interpreting facial expressions. P15 said 
“if I’m happy, I’ll just call him probably, like ‘oh guess 
what?’” suggesting that verbal communication would be 
used to better convey explicit information. P16 simply 
stated “you’ll never be able to completely know how 
someone’s feeling simply through touch”, suggesting a need 
for additional information through other modalities. 

4.2.2 Sense of Connection 
This theme emerged as a result of participants suggesting 
that they felt a sense of connection whilst using the 
mediated touch device. This sense of connection seemed to 
arise from the physicality of the modality; emotive 
responses; and the knowledge that one’s partner was in 
control of what they felt. Interestingly, there were 
differences in the extent to which pressure and temperature 
each contributed through these factors. 
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Participants explicitly mentioned physicality as a 
contributor to why they felt connected to their partner. P9 
and P10 agreed that they felt like they had been holding 
hands despite not actually touching each other. 

P10: “I haven’t touched you physically, I haven’t held your 
hand, but it’s kind of nice. I feel like maybe I’ve held your 
hand this whole time.” 

P9 implied that having a ‘sweaty hand’ afterwards 
contributed to feeling like they had held hands, likely 
because it would also occur as a physical response to real 
touch. Comparing mediated touch to using a phone, P16 
said “you’re physically, actively doing something, rather 
than just typing on your phone, which you do everything 
else on”, implying that this contributed to the sense of 
connection.  

Some went further, specifying that pressure felt more 
physical than temperature. P5 said “the pressure is more of 
a physical thing, like feeling close” and P1 said “the 
temperature felt a bit more independent … maybe because 
it was just in the one spot”. However, temperature changes 
were perceived as more emotional, rather than physical, 
with P18 saying that with the pressure they felt emotion 
“maybe a little, but it’s less [than the temperature]”.  

An emotive response to partner’s messages was felt by 
some participants. For example, P1 said “when I was 
interpreting what she was sending, I was like ‘oh, we’re on 
the same page!’ and that was like, a bit emotional”, 
suggesting that a shared understanding contributed to the 
sense of connection. Similarly, P11 suggested there was a 
sense of connection because “I felt like we had a shared 
experience”.  

Having a positive emotive response was also related to the 
fact that one’s partner had sent the message: 

P10: “it’s dead boring but I was just happy to receive 
whatever you were sending. But in a more deep sense, it felt 
like it’s personal, isn’t it? You can get a sense of happiness 
from eating ice cream, but you get a deeper sense of 
happiness if you-” 

P9: “if I’m the one who sent you it?” 

P10: “yeah. That’s what I mean.” 

Building on this point, P5 said they felt connected because 
“whatever’s happening in here isn’t by your own doing 
unless you press your own switch, so yeah”. Similarly, P15 
said “he got to like, choose what I felt so that connected us 
I think” and P14 felt connected to their partner because 
“they were controlling it”. Summarising why exactly one’s 
partner controlling their device may have resulted in feeling 
connected to one another, P8 said “this is weird because 
even though it’s a machine, I think of you as putting the 
pressure on me”. This strongly suggested that the sense of 
connection arose as a result of attributing the changes in 
physical sensations to one’s romantic partner, defining the 

critical difference between affective haptic devices 
compared to non-social haptics. 

4.2.3 Naturalness or Intuitiveness 
This theme emerged as a result of participants describing 
what felt natural or intuitive, what didn’t, and how this 
could be improved. It included the position of pressure and 
temperature; awareness (or lack of awareness) of what 
partner could feel; and having to think about touch. Within 
this theme, mediated touch was generally discussed in 
terms of its proximity to real human contact. Through this, 
it provided a sense of which physical qualities and 
parameters were important in making touch feel natural or 
intuitive. 

Beginning with pressure, which was felt on top of the hand 
and generally associated with squeezing, P10 said “the 
pressure feels a bit like squeezing but more like pushing my 
hand onto you” and P14 said “it was just pushing my bones 
down”. Participants felt it should come from the bottom to 
better emulate squeezing or hand holding. P10 felt that “if 
you had it underneath it would feel more like you’re 
squeezing someone’s hand”. P14 turned their hand around 
inside the device so that the palm was facing upwards and 
said, “when you hold hands with someone it’s this way isn’t 
it”. Participants also felt it should be less broad and more 
focused to feel like a movement. P5 said it should allow 
their partner to “rub your finger or rub the palm of your 
hand … like a movement, like a massage”. 

P11: “you could have pressure on fingers and maybe have 
pressure on bottom … it could make communication more 
subtle. Hugging someone’s thumb is different to touching 
their fingers.” 

The position of temperature was also discussed in relation 
to hand holding. Participants generally felt that 
temperature’s position in the centre of the palm was 
appropriate to emulate hand holding but suggested it could 
be felt at the fingertips too.  

P10: “right in the middle of the palm? It’s probably where 
you would feel it if you were holding hands which is why I 
associate it with that … it’s sort of between your fingertips 
and right in there.” 

P16: “I think that [palm of hand] is the best place for like- 
yeah definitely. Maybe like, the end of the fingertips would 
be good as well.” 

Another factor affecting naturalness was an awareness, or 
lack of awareness, of what one’s partner could feel. P1 
stated “I chose warm but I don’t know if she got any”, P11 
said “I still can’t feel the temperature so I don’t know what 
he can feel”, and P12 said “it’s quite hard to know how 
much pressure I’m sending”. Participants wanted to feel 
sensations on their own device so that they could 
understand what their partner felt. It was seen as a problem 
when one of the devices malfunctioned or when sensations 
changed at different rates on each device. In relation to real 
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human touch, this was problematic because in real life 
individuals are inevitably aware of what their partner can 
feel. Participants found it difficult to send sufficient 
messages when this awareness was gone. 

Participants suggested it would be intuitive if the device 
responded to the touch of their hand, allowing them to 
apply sensations as they would in real life. P13 suggested it 
would feel natural if their partner could feel the exact 
strength with which they wished to apply pressure through 
the device responding to pressure applied by the hand. P17 
suggested that they wished to send their hand’s exact 
temperature and it would feel natural if they could “put my 
hand here and it can transfer my temperature to him”. This 
suggested a need for mediated touch to closely emulate real 
physical touch. 

Related to the previous point, participants found it 
unnatural to think about their touch behaviours. P4 stated, 
“I found it very awkward like thinking about how I would 
feel”, and P16 said, “one felt natural because I easily 
associated it with what I would wanna do, whereas the 
other one I had to think more about it”. These findings 
suggested that touch comes more naturally in some 
situations and, where it doesn’t come naturally, people do 
not find like to have to think about it. 

4.2.4 Extending How We Use Touch 
This theme emerged as a result of participants stating 
preferences for particular parameters of touch and 
suggesting ways that they would begin to understand each 
other through mediated touch. It included the ability to add 
or omit physical qualities or parameters; utilising one’s 
knowledge of, or familiarity with, their partner; and 
developing a non-verbal language. 

The ability to add or omit qualities of touch is perhaps best 
exemplified by participants basing temperature choices on 
the external temperature. Whereas in real life, individuals 
may have limited control over their hand’s temperature 
when touching a partner, participants often chose not to 
send heat despite their hands being hot. This was because 
“it’s a bit too warm in here” (P16) or “it’s a bit hot in here 
anyway” (P14). P14 and P18 suggested they would enjoy 
heat in the winter, however.  

Moreover, sweating and moisture were brought up 
frequently as qualities that were missing compared to real 
life. However, this was seen as a good thing – as P14 said, 
“I wouldn’t like that … I wouldn’t wanna be receiving 
moisture”. This suggests that in mediated touch, users may 
want to alter unpleasant qualities of touch that in real life 
they have limited control over. 

Participants also frequently mentioned wanting to use 
vibration. P14 said “I think vibration can show loads of 
emotion” and P16 said “I think vibration’s a lot more 
useful than both of these things”, suggesting it could be 
used as ‘a ping’. Despite vibration not directly emulating a 
real touch behaviour, it was seen as a useful way to extend 

capabilities of touch to show emotion and as a form of 
getting partner’s attention. 

Another way of extending touch was through participants 
utilising knowledge of their partner’s preferences. For 
example, P8 sent a cold temperature because their partner 
“does like colder temperatures and not warm 
temperatures”. P16 also based temperature on their 
partner’s preferences, saying “I have temperature on 
because I know she likes it”. Conversely, P13 suggested 
using partner’s preferences against them by sending 
pressure and heat during a fight because she doesn’t like 
that. The knowledge that couples had of each other also 
formed a basis for developing a language by which they 
could understand each other. 

P14: “I think because we were both sort of associating the 
temperature with a certain feeling and the pressure with 
certain feelings, we kind of just understood what the other 
was saying.” 

P17: “sometimes I don’t need to speak, and he’ll know what 
I’m thinking. So, I guess sending a message would not be 
very hard.” 

Participants were generally positive that a non-verbal 
language would develop over time through mediated touch, 
suggesting that “eventually we’d just get used to certain 
signals that are being sent” (P14). Another way that 
participants envisioned developing a language was through 
‘codes’ or a language system. 

4.2.5 Expectations for Mediated Touch 
This theme emerged mainly as a result of the final portion 
of semi-structured interviews in which expectations were 
enquired. It included preferred or expected forms for a 
mediated touch device; additional use cases between 
couples; and alternative users.  

Some participants imagined altering the shape of the device 
to be “more like an actual glove” (P12), suggesting “if the 
device was kind of fitted around your fingers” (P8) the 
pressure could be more focused. P6 suggested “a pouch in 
a pocket or in like, a pillowcase when you’re in bed” would 
be nice, implying an intimate setting. Others, however, 
suggested a smaller device to be carried around so that they 
could feel their partner all the time. A glove was seen as 
unsuitable for this, with P5 saying “it’d have to be in a time 
and place where I can wear a glove around all day” and P6 
saying “I wouldn’t wear a glove all day”. Other wearables 
were suggested. 

P10: “I was thinking that I could have something that’s on 
me all the time. A wearable or something to do with your 
heart rate or you know something I could just feel 
constantly. So, the situation for me would probably just be 
constant.” 

P14: “maybe like a bracelet or a bangle or something … I 
was thinking of it as a thing that you have with you all the 
time … a small device that you could carry.” 
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In suggesting use cases or scenarios, participants agreed 
that an intimate situation, such as “when you’re in bed and 
just longing for their presence” (P7), would be appropriate. 

P9: “I think for me it’s definitely like the moments that I 
imagine being with him. So, in bed, in the mornings, or in 
the evenings, like coming home. That’s where I would 
imagine having a device that emulates you being close but 
not there.” 

Participants also envisioned using it in more negative 
situations where comfort was needed. P15 said “if I’m like 
crying or something like that … yeah definitely more 
scenarios like that, that’s when u need comfort more I feel”. 
Similarly, P7 suggested “like when you’re nervous before 
an interview or an exam, it would be nice”. For P16, during 
a football match was seen as a scenario where comfort 
would be needed – “that’ll save me breaking my table … 
you [partner] put the cold thing on and a little bit of 
pressure if we concede”. P17 even suggested that they 
would send a message letting their partner know if they 
were in pain and needed comforting, saying “I think maybe 
when I’m in pain … I would like to make him feel how I 
feel”. In positive situations, P15 suggested “if I’m happy, 
I’ll just call him”. 

When suggesting alternative users, family were mentioned 
often, specifically parents and children. P9 said “I think 
maybe if you travel away from your child and you wanna 
send them something, that might be nice” and P11 agreed 
“if you have a child who’s far away and you need to put 
them to sleep”. In addition, P9 mentioned their 
“grandmother who’s in an old people’s home” and P10 
agreed it could be used to help the elderly overcome 
loneliness. 

P10: “I think people in hospital, you know that can’t get out 
of bed. You can’t always be with them. So, having some way 
of feeling less lonely.” 

P3 mentioned friends and close colleagues, saying “I’d give 
my mates a hug”. P6 also suggested friends but stated that 
“that wouldn’t really have the same emotional effect as a 
long-distance relationship – it would be used completely 
different”. In a less emotional context, using mediated 
touch for handshakes was also brought up. P3 suggested “a 
firm handshake [in] business deals” and P18 suggested 
handshakes as a way of meeting strangers online, saying 
“you can get to know each other better”. 

5. DISCUSSION 
The project set out to find out how couples communicate 
emotion (ecstatic, fear, longing, and peaceful) through 
touch and what it means to be touched – this included a 
consideration of factors contributing to the experience and 
successful interpretation of touch. It aimed to develop an 
understanding of actual touch and gather insights through 
use of a mediated touch prototype in order to better inform 
the design of affective haptic devices for connecting 
couples over long distances. 

5.1 Mapping Between Emotions and Touch Behaviours 
The findings suggest that a mapping exists between 
emotion and tactile behaviours used to communicate that 
emotion, building on literature that has found this to be the 
case [24, 27]. Generally, warmth was associated with high 
valence emotions, whilst either cold or hot were associated 
with low valence. Similarly, participants in past research 
felt that warmth represented positive experiences [57]. 
Moreover, pressure was often associated with low valence. 

Use of pressure was associated with high arousal emotions 
and often thought of as squeezing. However, this 
manifested in different ways – both ecstatic and fear were 
high arousal emotions, but pressure was used in a way that 
conveyed energy in ecstatic and strength in fear. 
Comparatively, Rantala et al. [45] found squeezing to be 
associated with low valence emotions, whilst finger touch 
was associate with high valence-low arousal emotions – 
differences are likely due to incorporation of different 
parameters as the current research included temperature 
rather than finger touch. 

The highest level of agreement was seen for communicating 
peaceful – participants generally used warmth and no 
pressure to achieve a light sense of stillness. Overall, 
peacefulness was characterised by warmth, lightness, and 
no movement. These features represented a very low level 
of intensity and a simple ‘hand on top’ for most 
participants. There was also an agreement that quietness 
was important, above and beyond the desire to send a small 
amount of pressure. To the best of my knowledge, previous 
literature has not specified touch behaviours related to 
communicating peacefulness thus far, so it is difficult to 
compare findings. However, as mentioned, expressing 
peacefulness had the highest level of agreement and least 
variability across participants in the current study compared 
to the other emotions. 

For communicating ecstatic, participants generally used 
warmth with pressure, with many turning it on and off 
continuously to achieve a high pace of movement. When 
demonstrating, the arm was often a target location over the 
hand, suggesting a larger surface area. Overall, ecstatic was 
characterised by high speed and energy, warmth, and a 
strong grip as represented by high pressure. This is similar 
to how happiness, an emotion with similar dimensions on 
the valence-arousal grid [47], has been linked to quickness 
[21, 22, 27] and high energy [21, 21] in previous research. 
Similarly, Heikkinen et al. ([22] found that happiness and 
excitement both evoked fast shaking, often accompanied by 
squeezing. These parameters were both found in the present 
research and participants were in fact conflating feeling 
ecstatic with happiness and excitement, suggesting that they 
may be perceived and communicated through touch in a 
similar fashion. 

For communicating fear, participants generally chose 
increasing pressure to achieve the feeling of a strong grip, 
and either a hot or cold temperature, relating it to sweat or 
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clammy hands. Overall, fear was characterised by 
squeezing, grabbing, or holding onto one’s partner with a 
strong grip, clenched muscles, and little movement. 
Similarly, fear has been expressed through squeezing, 
grabbing, and pressing in previous research [27]. Previous 
research also found however that fear was communicated 
by short touches [27]. This did not seem to be the case in 
the current study – for example, P15 said “it’s a moment of 
suspense so I kind of wanted to go slowly with it so I’m just 
gradually grabbing him”. This difference seemed to be a 
product of the scary movie scenario rather than the core 
emotion itself, suggesting context-dependent variability in 
its duration. The essential touch behaviours (squeezing, 
grabbing, and holding on tight) however seem to be stable 
characteristics. 

Temperature was more dependent on participants’ 
subjective reactions to fear felt during a scary movie. 
However, use of hot or cold, rather than warmth, suggested 
a sense of extremity or intensity. Previous research to the 
best of my knowledge has not explored temperature in 
relation to communicating fear, so comparisons are difficult 
to make. 

Longing had perhaps the highest level of variability – the 
majority chose to use pressure, but results were more split 
for temperature, with choices ranging between cold, warm, 
and hot. Participants generally wanted to achieve a sense of 
steadiness or related it to being hugged. Overall, longing 
was characterised by softness, steady pressure, and warm, 
slow stroking. Similarly, gentle and soft smoothing has 
been used to express longing in previous research [22].  

To the best of my knowledge, the mentioned literature was 
the only one to explicitly study the expression of longing. 
However, longing may be related to feelings of love, 
particularly in relation to romantic couples. Accordingly, 
P2 described the touch she would use starting with “when I 
want her [partner] to love me…” and in fact love has been 
expressed using soft stroking [27], similar to expression of 
longing in the present study. Some pairs interpreted the 
situation of longing as more intense than others – this, or 
the fact that people were trying to achieve the feeling of a 
hug from a device focused solely on the hand, may have 
contributed to the variability in expressing longing. 

5.2 Touch as a Modality for Communication 
It became clear that a number of factors, ranging from 
physical qualities of the touch itself to external context, 
affected interpretation of touch. For example, despite there 
being a high level of agreement on how peacefulness 
should be expressed, participants indicated that emotions 
with high arousal were easiest to interpret. This suggests 
there is not a clear mapping between which emotions are 
easily expressed and which are easily interpreted, 
confirming that there is more to touch than just the touch 
itself. 

One of the factors aiding in interpretations was the ability to 
make associations based on the physical sensations of 
pressure and temperature. Sometimes associations were 
metaphorical and grounded in concrete physical 
experiences [35], whilst sometimes associations were 
emotive – for example, in communicating ecstatic, pressure 
was associated with the physical experience of grabbing 
and shaking, whilst warmth was associated with the 
emotive response of positivity. Making associations like 
this enabled participants to interpret messages based on a 
combination of perceived physical stimulation and a 
perhaps universal understanding of factors such as warmth 
being emotionally positive. 

Schirmer et al. [48] suggests that the bottom-up processing 
of physical qualities may be even more important in 
mediated because the sender is not physically present. The 
current results argue against this because participants used a 
number of other mechanisms for top-down interpretation. 
For example, contextual factors of the scenarios given were 
seen as critical to successful interpretation. However, 
participants also utilised knowledge of their partner’s 
preferences to develop an understanding of partner’s haptic 
communication strategies. Smith and MacLean [50] 
suggested that this ability to learn strategies would lead to 
better performance over time. It is likely that a new form of 
non-verbal language would emerge, as expected by 
participants in the current study. 

However, there were constraints on the type of 
communication participants believed to be possible through 
touch. It was believed that feelings could be conveyed, but 
any precise, factual information relating to context could 
not. Many believed that they could not know exactly how 
their partner was feeling without verbal aid or non-verbal 
aid in the form of facial expressions. However, it may be 
that participants underestimate the communicative abilities 
of touch and body language, which successfully 
discriminate between emotions to a greater extent than 
facial expressions [5]. Situations such as longing, providing 
comfort, and letting partner know that you’re thinking of 
them were suggested as appropriate. Similarly, participants 
in [22] suggested appropriate situations would be those 
such as longing or where the right words are hard to find. 
Contrary to Park et al. [43] who found that participants 
wanted to avoid expressing negative emotions when angry, 
participants in the current study envisioned using touch 
during fights or to show their partner they were in pain. 

Crucially, it is promising that affective haptic technology 
will overcome challenges related to lack of intimacy in 
existing technology. Participants in past research have felt a 
strong sense of presence and connection with partner when 
using, for example, Flex-N-Feel Gloves [49]. Similarly, 
participants in the present research stated that they felt an 
emotional connection to their partner when using mediated 
touch and that this largely arose through the physicality of 
touch, as well as knowledge that their partner controlled 
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what they felt. It is promising that such a connection could 
be felt in a short of amount of time in a lab-based study and 
suggests the feeling may be even stronger in real life 
contexts. A number of use cases were suggested for 
mediated touch, including using it with friends, however it 
was specified that it wouldn’t really have the same 
emotional effect. 

5.3 Design Implications 
From investigating how different emotions are 
communicated, it is clear that there are a number of 
physical qualities and parameters important for 
expressivity. These include for example, intensity, speed, 
and controllability of sensations. For temperature, 
differences between minimum and maximum were also 
seen as important – differences should be noticeable. Of 
particular interest are the differential responses participants 
had to pressure and temperature – pressure was often 
spoken about in more physical terms whilst temperature 
was often spoken about in emotive terms. This suggests that 
designing to replicate physicality and designing for an 
emotional connection can be separated from each other and 
may incorporate different parameters (pressure and 
temperature respectively in this case). 

In addition, position and movement were important 
parameters, with some emotions requiring a larger surface 
area than others. In this case, expressing ecstatic and 
longing used larger surface areas and moved away from just 
the hand to the CT afferent area of the arm. Designing for 
mediated touch should consider the need for alternative 
locations such as this, as well as how touch may differ as a 
result. Additionally, there should be flexibility in the way 
that movement is achieved, differing from shaking to 
massage-like movement. 

Other features of real physical touch were seen as crucial to 
incorporate into mediated touch in order for it to feel 
natural. Despite being more regulated than other modalities 
[4], touch often happens subconsciously, and people don’t 
like to think about it. Moreover, emotions are often short-
lived. These factors suggest the need for an input 
mechanism that responds to touch in a way that does not 
impose additional cognitive demands. 

Mediated touch devices shared between two people should 
also be synchronous in the way that they reproduce 
sensations. In real life people have an awareness of what 
their touch will feel like to the other person and vice versa. 
This was seen as an important consideration for people to 
be able to send intended messages and avoid 
misinterpretations. 

It was also uncovered that mediated touch will not need to 
completely replicate physical touch. Touch will change as a 
result of perhaps unexpected factors such as external 
temperature. People may choose to omit physical qualities 
such as warmth if the external temperature is already hot. 
The addition of other qualities such as vibration could 

extend the capabilities of touch, allowing for 
communication of different types of messages such as 
notifications. 

Finally, forms of a mediated touch device should be flexible 
according to the demands of a user. Whereas some couples 
would like to feel connected to their partner via touch all 
day, others prefer to use touch in more intimate settings 
such as in bed. Discrete wearables would be suitable for the 
former, whilst bigger forms with potentially more 
capabilities would be suitable for the latter. 

5.4 Limitations and Future Work 
Communication was based on emotions presented in 
scenarios in a lab-based setting. It is therefore possible that 
the study investigated simulated, artificially constructed 
emotion rather than felt emotion. However, Collier [12] 
suggests that this is a good starting point – if unfelt emotion 
can be communicated, it is likely that felt emotion can be 
too. 

Findings were based on communication of four discrete 
emotions and therefore have limited generalisability. 
However, the emotions were chosen to represent distinct 
quadrants on the valence-arousal affect grid [47] and so 
should provide a good starting point for comparison to 
other emotions. 

There were also limitations related to the prototype. 
Sometimes devices were not working in sync and 
occasionally temperature did not work at all, leaving 
sensations to the participants’ imagination in some cases. 
Moreover, the device made a loud noise during inflation 
and deflation of pressure which affected participants’ 
emotive responses and willingness to use pressure in some 
cases. 

Naturally when studying touch, it is difficult to separate 
effects of touch from completely from other modalities. 
Although there was a screen put up between participants to 
eliminate effects of eye gaze and facial expression, close 
physical proximity and verbal language still inevitably 
existed as confounds. Due to the exploratory nature of the 
study however, it is conceivable that such confounds 
actually compose important contextual factors – indeed in 
real life, touch does not occur in isolation. 

Future work should consider studying mediated touch in 
real-world settings to more fully account for contextual 
factors. Moreover, most research has focused on the hand – 
it is important to begin comprehensively testing other areas 
in a similar fashion and addressing different classes of 
tactile receptors. Doing this will open up the design space 
considerably. 

6. CONCLUSION 
The aim of this study was to understand how couples use 
touch to communicate emotion and what it means to be 
touched, aiming to use this as a basis for informing the 
design of mediated touch devices. The study used an early-
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stage prototype to probe into touch behaviours, thereby 
demonstrating the value in using prototypes to develop an 
early understanding of technology that does not yet exist.  

Particular touch behaviours emerged for each emotion and 
insights were gained into how touch is interpreted. The 
importance of the physical qualities of touch itself, as well 
as contextual factors from other sources, was highlighted. 
The study also demonstrated the ability for couples to form 
an emotional connection through the physicality of 
mediated touch. This provides a basis for developing a 
comprehensive tactile vocabulary, necessary to design 
meaningful mediated touch devices allowing couples to 
maintain non-verbal intimacy over distances. 
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APPENDIX A: CONSENT FORM AND INFORMATION SHEET  

 
 

 

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

 

 

Student Researcher:  
Juspreet Virdee, 
UCL Interaction Centre, 
Gower Street, London, 
WC1E 6BT 
juspreet.virdee.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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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 

Juspreet Virdee, 
Email: juspreet.virdee.18@ucl.ac.uk 
Telephone Contact: 07908192387 
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APPENDIX B: FULL LIST OF GUIDING INTERVIEW QUESTIONS  

 
 

 
 

INTRODUCTION 
The IN-TOUCH project aims to look at how digital touch technologies shape how we 
communicate in new and different ways. We are interested in how these technologies 
enable more physical and hands on interaction and what this means for how we work, learn 
and conduct our relationships. I may ask you to talk about what you are doing while you are 
interacting with the device, why you are doing it, how you think the device is shaping your 
interaction, or what you understand about using it. I am not looking for right or wrong 
answers, but to explore how you use touch, how the device shapes your communication 
and get a sense of your response to the device. 
 
EXPLORATION 
You can now take about 10 minutes to explore how the device works. Labels are on the 
side, which I will quickly explain. 
GUIDING QUESTIONS 

• What are your impressions of the device? 
• What, if any, feelings does the device evoke for you? 
• What, if any, meanings do you attach to each sensation? 
• How do you feel about the parameters of pressure and temperature that have been 

chosen to represent touch? 
 
SCENARIOS 
Now I will be giving you four example scenarios. You’ll be asked to imagine being in each 
scenario. One person will be the sender and the other will be the receiver. The sender’s role 
will be to send a touch message to their partner whilst imagining the scenario. The receiver 
will attempt to interpret these messages. You may switch roles if you wish. 
GUIDING QUESTIONS 

• Controller: Which sensations did you choose to send and why? 
• Receiver: How did that make you feel? How did you interpret the message? 
• Controller/Both: On top of the device, could you show me how you would move 

your hand to communicate this feeling? How well did the device emulate this? 
 
FINAL INTERVIEW 

• Is there a particular scenario you could think of yourself where you would want to 
use a device for long-distance touch? 

• Out of the given scenarios, did you feel like any were easier or harder to 
communicate using touch and why? 

• What was it like to feel your own touch or the touch of your partner,? 
• How do you feel about the parameters of pressure and temperature that have been 

chosen? The positioning of the sensations? 
• Did you feel anything was missing in terms of the sensation you felt? 
• Did the device generate any sense of being connected to your partner? 
• How did the device feel? What associations or emotive responses did you have? 
• Did you start to develop any form of non-verbal language? 
• In what ways did communicating through touch feel natural/intuitive or not? 
• What potential do you see for using this type of communication in the future? Could 

you imagine using it? Who do you think might use it? 
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APPENDIX C: AFFINITY DIAGRAM – ANALYSIS OF TOUCH BEHAVIOURS ASSOCIATED WITH CORE EMOTIONS  
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APPENDIX D: AFFINITY DIAGRAM – ANALYSIS OF SEMI-STRUCTURED INTERVIEW  
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APPENDIX E: THEMATIC ANALYSIS ON NVIVO 
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