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Summary 
Touch is the first sense humans develop and we use touch to localize and recognize objects 

and to get feedback from the environment (e.g., walking, typing). Furthermore, touch implies 

an important form of social presence, it plays a prominent role in human communication and 

it is essential for the development of infants and for the wellbeing of humans. The need for 

human contact through touch is acknowledged by designers of communication devices. As a 

result, tactile sensation is added to the range of remote communication possibilities, which 

previously relied on visual and auditive cues. By implementing tactile and kinesthetic cues, 

designers of haptic communication devices often imply that mediated tactile stimulation will 

be experienced as a form of social touch. Yet, well-designed empirical research that has 

provided evidence about the actual similarities between real and mediated social touch does 

not exist. This is the first study to investigate the existence of such similarities. For this 

purpose, we designed a tactile vest that allows people to touch each other over a distance. The 

vest is equipped with several vibrotactile actuators that can transfer different types of tactile 

stimuli (i.e., mediated touches) to different areas of a person's upper body. In an experiment, 

participants’ affective responses and judgments of privacy invasion to mediated touches by a 

fictional opposite-sex or a same-sex stranger were assessed. This allowed us to investigate 

whether the gender differences generally found in responses to unmediated same- and 

opposite-sex touch are also present in mediated situations. Response similarities would 

contribute evidence that mediated touch is perceived in similar ways to unmediated touch. 

The results from this study on mediated touch show an effect of dyad composition 

(i.e., whether the interaction partner was a man or a woman), on affective responses within 

the male sample. Although non significant, the effect was about ten times larger within our 

male sample than within our female sample, explaining respectively 3.8% and 0.4% of the 

variance in the total sample. In separate analyses, the effects were more pronounced, p = .11, 

h² = 9.9% within the male sample and p = .73, h² = 0.1% within the female sample. As 

substantiated by existing studies on social touch, males were more reluctant to receive 

mediated touch from another male than from a female. When relationship stage (i.e., single 

vs. dating) of the participant was added to the model, we found a marginally significant 

interaction between participant’s gender and fictional interaction partner’s gender (p = .08,   

h² = 5.3%). Additionally, we found an effect of relationship within the male sample (p = .05, 

h² = 7.4%), i.e., male participants with a relationship perceived mediated touch as less 

pleasant than single male participants. Similar analyses performed on judgment of privacy 

invasion, showed no significant effects of gender, dyad composition and relationship. 

However, male and female participants did perceive a small invasion of privacy. 

Results further indicated that participants’ affective responses and judgments of 

privacy invasion varied with the stimulated body location. Touches on the stomach and arm 

were significantly less pleasant than touches on the upper and lower back regions (p < .01). 

Also a touch on the stomach was experienced as less pleasant than a touch on the upper arm 

(p < .01). Touches on the stomach elicited significantly higher feelings of privacy invasion, 

than touches on the arm, wrist, upper and lower back regions (p < .01). This indicates that 

participants probably perceived a mediated touch as more than just a vibration motor.  
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To be able to control for individual differences in the degree to which a person is comfortable 

with touch, we adopted three attitude scales measuring each participant’s attitude towards 

tactile behavior. These scales were not able to predict outcomes to the mediated touches as 

presented in our experiment, probably due to the low predictive value of the scales. 

To conclude, with this present study we provided tentative evidence, using the rather 

limited means of a tactile vest, that similarities between real and mediated social touch 

actually exist.  



 4 

1. Introduction 
An increasing amount of our social interactions is mediated, for example through (cell) 

phones, video conferencing, text messaging, chat or e-mail. These media forms rely heavily 

on visual and / or auditive cues. There is however, another rich communication channel: 

touch. We use touch for our everyday tasks, such as opening a door, typing or playing a 

musical instrument. Since touch implies direct contact with our bodies, it is probably the most 

personal and intimate means of human interaction. Touch can result in strong emotional 

feelings, both positive and negative; a touch by a loved one can be a comforting experience, 

opposed to the experience of fear when touched by a stranger. Although touch plays a vital 

role in human social interaction and it has the potential to improve computer mediated 

communication, touch has been barely explored in remote communication between humans.  

The field where humans interact using a sense of touch is called the field of haptics. 

Such interactions may be either direct or mediated (through haptic devices). Over the years, 

some prototypes of haptic communication devices have been developed. By implementing 

tactile and kinesthetic cues, designers of haptic communication devices often presume that 

mediated tactile stimulation will be experienced as a form of social touch. However, empirical 

proof that mediated touch actually works in such a way has not been provided yet. This is the 

first study to investigate whether the gender differences generally found in unmediated same- 

and opposite-sex touch are also present in mediated situations. We present different types of 

tactile stimulus patterns to several loci of a participant’s upper body through a tactile vest (a 

vest equipped with vibrotactile actuators). Participants are led to believe that the study is 

about the evaluation of a haptic communication system, and that another unknown participant 

(i.e., male or female) is remotely touching them. After each stimulus the participant's affective 

response (i.e., pleasant, unpleasant) to a particular mediated touch coming from a particular 

person is assessed. The goal of this study is to examine response similarities between 

mediated and unmediated social touch. Response similarities would contribute evidence that 

mediated touch is perceived in similar ways to unmediated touch, which has implications for 

the design of haptic HCI as well as the study of touch itself.  

In the following chapter ‘the physiology of touch’, a theoretical background will be 

given on how we are able to sense touch. Chapter 3 describes the psychology of touch. It 

comprises an extensive discussion about touch in unmediated interpersonal communication 

(e.g., meanings of touch, responses to touch, attitudes towards touch and gender differences). 

Subsequently in Chapter 4, mediated touch in human computer interaction will be described. 

In Chapter 5 the objective and specific research questions of the present study are discussed. 

In Chapter 6 the method of the experiment is described, going through the design, the 

participants, materials and apparatus, the used stimuli, followed by a description of the 

procedure and the measures. The results of the study will be described in Chapter 7. Finally, 

Chapter 8 is a discussion on the findings, their implications, and the limitations of the study. 

Also recommendations for future research are proposed. 
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2. Physiology of touch 
In this chapter, a brief introduction will be given to the theoretical background of how we are 

able to sense touch. Additionally, basic terms and definitions will be introduced that facilitate 

better understanding of the remainder of this thesis.  

The perception of touch results from mechanical, electrical, chemical or thermal 

input. These inputs either work on the outside or on the inside of the body and with that they 

activate different neural systems. Inputs that work on the outside of the body activate the 

cutaneous system; inputs that work on the inside of the body activate the kinesthetic system 

(Loomis and Lederman, 1986).  

The cutaneous system refers to the receptors contained within the skin (e.g., 

thermoreceptors, mechanoreceptors, pain receptors). These receptors are sensitive to 

vibration, temperature, pain and indentation (Brewster and Brown, 2004). Receptors that are 

sensitive to mechanical pressure or deformation of the skin are called mechanoreceptors. The 

sensitivity for stimulation of the cutaneous system depends among other things on where the 

stimulus is presented to the human body. Different skin locations have different sensitivity, 

acuity and magnitude of tactile and thermal sensations (Klatzky and Lederman, 2003). 

Sensitivity refers to detectability of pressure or deformation of the skin. Sensitivity is highest 

on places where density of mechanoreceptors is high (e.g., lips and fingers) and lowest on 

places where density is low (e.g., back and stomach). Acuity, or two-point discriminability, 

refers to the ability to resolve two closely spaced cutaneous stimuli. It is measured with the 

two-point threshold. The fingers have the lowest two-point threshold (about 2 mm). Places 

with high sensitivity are often efficient at processing spatial information, but not always. (For 

reviews see Loomis and Lederman, 1986; Sherrick and Cholewiak, 1986; Johnson, Yoshioka, 

and Vega-Bermudez, 2000; Johnson, 2001; Klatzky and Lederman, 2003).   

The kinesthetic system refers to the perception of both movement and position of the 

limbs. The receptors of the kinesthetic system are located inside the muscles and joints. These 

receptors give information to the central neural system about the changes in length and forces 

in muscles and joints. From these signals we become aware of the position and movement of 

our limbs, but it also gives us information about objects we touch (e.g., shape, weight).   

Information perceived through touch is mediated by the kinesthetic and cutaneous 

systems separately or combined. Perception where both cutaneous and kinesthetic senses 

carry information about objects and events is referred to as haptic perception. Most of our 

perception of touch can be ascribed to haptic perception.  
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3. Psychology of Social Touch 

3.1 The importance of touch 
“The skin, the flexible, continuous caparison of our bodies, like a cloak covers us all over. It 

is the oldest and most sensitive of our organs, our first medium of communication, and our 

most efficient protector” (Montagu, 1986, p. 3). Our largest organ protects us from 

mechanical damage (e.g., pushing and bumping), against thermal influences (e.g., heat and 

cold), and from harmful influences from our environment (e.g., chemicals, UV radiation). The 

skin also regulates our body temperature and keeps it at a constant level. 

The skin is one of the five traditional sensory organs we have. Our other sensory 

organs - mouth, nose, eyes, and ears - comprise relatively small areas of our bodies in 

comparison to our skin. The surfaces on which those senses receive stimuli from the 

environment are limited to the place where they are located on our body. In contrast, the skin 

covers all of our body and can be seen as one vast surface on which to receive messages 

(Thayer, 1986). With the skin being our largest sensory organ, it is not surprising that touch is 

an essential part of our lives. We use our tactile sensing to localize and recognize objects and 

to get feedback from the environment we touch (e.g., walking, opening a door, sitting on a 

chair, grabbing the remote control). Furthermore, we use the skin as a channel to 

communicate feelings and emotions in social interactions.    

Touch is the first sense humans (and animals) develop. At about six weeks, a baby in 

the womb of its mother is able to experience and respond to touch. At that point the embryo 

doesn’t even have eyes or ears (Montagu, 1986). Later, when the limbs start developing, the 

baby can communicate with its mother through touch. The baby might communicate dislike 

by kicking and the mother may calm the baby by stroking her abdomen. Once outside the 

womb, touch is essential for the development of infants and for the wellbeing of all humans. 

Spitz (1945) argued that human infants who were not touched on regular basis, were hindered 

in their development and showed signs of depression. In popular literature, family therapist 

Satir (1972) suggested that touch, and more specifically a hug, is therapeutic and necessary 

for survival. As part of her hug therapy the author suggested that, everyone needs four hugs a 

day for basic survival, eight to maintain the current level of mental health, and twelve hugs 

for marital growth. Although it’s uncertain whether these claims can be substantiated, they 

again emphasize the need and the importance of touch for our general wellbeing.  

Besides the positive effect of touch on the development of infants and on maintaining 

mental health in general, touch plays an important role in communication of emotions, 

feelings and intimacy between people of all ages. Touch can evoke strong positive or negative 

emotional consequences; an appropriate touch can be calming, while inappropriate touch can 

be anxiety provoking (Wilhelm, Kochar, Roth, and Gross, 2001). When considering touch as 

a medium to communicate positive affects, imagine the positive affect a hug, a kiss, or a pat 

on the shoulder can have. Depending on the context, it could express e.g., intimacy, 

tenderness, love, or care. It would be impossible to communicate the meanings of such 

touches solely with words. Thayer (1988, p. 35) described it well when he stated that “without 

the social vocabulary of touch, life would be cold, mechanical, distant, rational, verbal.” 
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3.2 Touch in interpersonal communication 

3.2.1 Meanings of touch 

We have discussed that tactile contact is important for our basic survival and wellbeing. 

Furthermore, we mentioned that touch can induce positive and negative affect. However, 

touch can have several other meanings. Jones and Yarbrough (1985) conducted research on 

touch communication and the meanings of touch. In their study, participants had to answer 

questions for each situation in which they either touched or were touched. The answers had to 

give insight in the meaning of each particular touch. On basis of the results a classification in 

the meanings of touch was formulated. The following categories were drawn up: positive 

affect touches, playful touches, control touches, ritualistic touches, hybrid touches, task-

related touches, and accidental touches. Two types of touches are studied the most and will be 

referred to in the next section: positive affect touches and control touches. Positive affect 

touches are seen as the most important category. According to Jones and Yarbrough (1985), 

affectionate touches are generally used to express affection, give support, show appreciation 

and express physical attraction and sexual interest. Control touches are mainly applied to gain 

compliance by means of influencing behavior, attitudes or feelings of another person. Control 

touches are also deployed to get attention. Later Knapp and Hall (2002) expanded the 

classification of Jones and Yarbrough (1985). They added, among other things, touch as 

physiological stimulus, touch as healing and touch as negative affect.  

3.2.2 Responses to touch 

We shortly mentioned touch as a mechanism to exercise control, i.e., control touches. Control 

touches can lead to increased willingness to help, to comply with a request or to be more 

generous. With a study in France, Guéguen and Fischer-Lokou (2003) demonstrated that a 

brief touch can lead to helpful behavior. Unsuspecting participants standing at a bus stop were 

asked for directions by a confederate who carried papers and diskettes. In half the cases the 

confederate briefly touched them and in half the cases he did not. As the confederate walked 

away in the indicated direction, he ‘accidentally’ dropped his diskettes on the ground. 

Through observation the authors recorded how many participants helped the confederate 

picking up the diskettes. In the touch condition significantly more help was offered than in the 

no-touch condition.  

With an experiment in a classroom situation in France, Guéguen (2004) demonstrated 

that touch made people more compliant to a request. During an exercise the teacher touched 

some of the students on the forearm, while others received no touch. After the exercise, the 

teacher asked volunteers to demonstrate the exercise in front of the class. It was significant 

that touching increased the volunteers’ rate. Although it is remarkable that touch has the 

power to facilitate helping behavior and make people more compliant to a request, it is even 

more striking that a subtle touch on the shoulder can lead to increased tips given to servers in 

bars and restaurants (Hubbard, Tsuji, Williams, and Seatriz, 2003). Not to mention a simple 

touch by a waitress leading to higher beer consumption (Kaufman and Mahoney, 1999).   
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Jones and Yarbrough (1985) mentioned positive affect touches as an important category in 

touch communication. One of the earliest field experiments on the affective outcomes of 

touching was conducted by Fisher, Rytting, and Heslin (1976). They showed that a brief 

touch between strangers would be experienced as pleasant and that it would arouse positive 

affect. In a library, the affective and evaluative consequences of a touch were measured. The 

library clerks - male and female confederates - touched half of the subjects, while the other 

half received no touch. Afterwards the subjects were asked to evaluate the clerks and the 

environment. The results indicated that a brief touch could lead to positive feelings and a 

positive evaluation of the library clerk and the library environment. The study proved that a 

very short touch could influence attitudes between strangers, even in cases where the touch 

was not perceived. Fisher et al. (1976) not only found that subjects in the touch condition 

showed more positive responses than subjects in no-touch conditions, they also noticed 

gender differences in affective states. Female participants in the touch condition felt more 

positive affect and evaluated the touch initiator and the environment more favorably than 

female participants in the no-touch condition. The male response to touch was more 

ambivalent. Remarkable, however, was that no effects were found for the gender of the 

library clerks. Fisher et al. (1976) ascribe this to the professional character of the situation, 

where the relationship between initiator of a touch and the individual being touched is very 

asocial and asexual. A more social situation might show effects for the gender of the touch 

initiator.  

As Major (1981) noted correctly, most research of touch has emphasized the positive 

aspects of touch. In contrast, the act of touching can also lead to negative feelings and 

aggressive verbal and physical reactions, e.g., when a touch is applied in an inappropriate 

context, when a touch is perceived as inappropriate (e.g., hitting, pushing, harassing) or when 

touching someone that prefers not to be touched. In sum, affective and behavioral responses 

to touch can be both positive and negative. 

In addition to the behavioral and affective responses, touch may also elicit 

physiological responses. For instance, in health care, therapeutic touch can promote healing 

and wellness to people who are experiencing pain, anxiety, tension, or stress. Knapp and Hall 

(2002) labeled this ‘touch as healing’. Research proved that being touched also affects heart 

rate (Nilsen and Vrana, 1998; Vrana and Rollock, 1998; Wilhelm et al., 2001). Depending on 

context, a touch may elicit an increase or a decrease in heart rate. Being touched in a 

threatening situation or ambiguous context may increase heart rate while it may decrease 

when the situation does not allow escape. The perception of the meaning of a touch may play 

an important role in determining the physiological response (Wilhelm et al., 2001). Nilsen 

and Vrana (1998) conducted an experiment to measure the effects of context on 

cardiovascular reactivity. This was done for a professional touch (touch on the wrist to have 

the pulse taken), a social touch (unexplained touch to the same area of the arm) and a no-

touch control (pulse being taken automatically without being touched). The results showed 

that the professional touch and the no-touch condition led to a decrease in heart rate and blood 

pressure, while the social touch condition led to an increase of both measures. Most studies 

agree that touch evokes heart rate decrease when performed by a familiar person in an 

explained context and that being touched in a threatening or ambiguous context causes an 
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increase in heart rate (Nilsen and Vrana, 1998; Vrana and Rollock, 1998). Other studies also 

report changes in respiratory sinus arrhythmia, skin conductance, systolic/diastolic blood 

pressure, stroke volume, and respiratory rate as a result of being touched (Wilhelm et al., 

2001). These physiological responses to touch are beyond the scope of this present study and 

will not be discussed any further.  

3.2.3 Expectancy Violations Theory 

Interpretation and evaluation of touching behavior is highly complex, since multiple senses 

are involved in a physical interaction. Think of verbal and other nonverbal cues (e.g., eye 

contact, gesture, body position, physical appearance, scent, tone of voice) accompanying a 

touch. For example, a touch may communicate affection, but are we sure that it wasn’t due to 

the prolonged gaze or the nice smile? Although some research has been done in the area of 

tactile behavior, it is not always possible to predict whether a touch leads to a positive 

outcome (e.g., liking, compliance to request, increased gratuities) or to a negative outcome 

(e.g., disliking, display of aggression). A theory that predicts communication outcomes of 

nonverbal behavior is described by Burgoon (1978, 1993). In another paper, Burgoon, 

Walther and Baesler (1992) apply this Expectancy Violations (EV) Theory to touch. 

Generally, the EV Theory suggests that interactants in interpersonal encounters hold 

expectancies about the nonverbal behaviors of others. These communication expectancies are 

formed from the characteristics of 1) the communicator (e.g., physical appearance, 

communication style), 2) the relationship between communicators (e.g., liking, attraction, 

degree of familiarity) and 3) the context (e.g., privacy, formality).  

This scheme is activated in an encounter. When there seems to be a discrepancy 

between the expectations of an interaction and the actual behavior in an interaction, a 

violation of the expectations emerges. Whether this violation is interpreted and evaluated 

positively or negatively not only depends on expectations, but also depends on the 

communicator reward valence (i.e., how favorable the interaction with the other person is). 

Factors that could influence the communicator reward valence are e.g., status, knowledge and 

physical appearance of the communicator. Finally all these factors lead to an interaction 

outcome. The above is summarized in Figure 1. 
 

 
     Figure 1: Expectancy Violations Theory (Burgoon, 1993) 



 10

According to EV Theory, people have different types of expectancies: general and 

particularized. Specific expectancies apply in an interaction with a specific individual. In 

contrast, general expectancies apply in an encounter with unfamiliar others and the 

expectations are identical to social norms. Social norms are rules that say what behavior is 

appropriate or inappropriate, what a person should or should not do. We use such norms to 

guide our own behavior and to determine the behavior we expect of others. Social norms 

reflect judgments of what behaviors are typical for a particular setting, purpose, and set of 

participants (Burgoon et al., 1992). Think of how social norms and expectations of an 

interaction in a library will differ from interactions in team sports. In the former situation it is 

not a common rule to touch someone, however in the latter situation high levels of contact are 

not seen as abnormal. Kneidinger, Maple, and Tross (2001) argue that touching rules may be 

relaxed in a sports context. Furthermore, interpretation of a touch in a formal/professional 

(e.g., a touch by a doctor or physiotherapist) setting will be different from a touch in a social 

setting (e.g., a touch from a friend or a stranger in a bar). The same goes for touches in private 

versus public settings. In addition, according to EV Theory, social norms are subject to 

gender differences, i.e., there are differences between men and women in interpretations, 

expectations and favorability of a touch.  

Besides information about the communicator, the relationship between the 

communicators and the context, Floyd (1999) proved that differences in form and duration of 

a touch might lead to differences in e.g., expectedness of a touch. The author examined the 

effects of form and duration of an embrace on observers’ perceptions. Three different forms 

of an embrace and three durations were used. Subjects rated the embraces on intimacy, 

expectedness and evaluation. All three manipulations (form, duration, and communicator sex) 

influenced perceptions of how expected the embrace was and how favorably it was evaluated. 

Although the study of Floyd (1999) was limited to embraces, it seems very likely that also 

other touches might be affected by form and duration. For example, a hand-touch to the face 

is presumably interpreted differently when it is a slap (hard and short) than when it is a stroke 

(gently and long). In support of EV Theory, Floyd (1999) also discovered gender differences, 

i.e., regardless of the form or duration, an embrace was more expected when performed by 

women than by men. 

Logically, social or cultural norms vary from culture to culture. Researchers (Frank, 

1957; Hall, 1966; Jourard, 1966; Remland et al., 1995; Dibiase and Gunnoe, 2004) argued 

that there are also cultural differences in touching behavior and that the amount of touching 

that people accept and expect is determined by each particular society. Hall (1966) suggested 

a classification into high-contact cultures and non-contact cultures. Where people from high-

contact cultures were likely to interact at closer distances and touch each other much more in 

social conversations than people from non-contact cultures.  

Although EV Theory is a good attempt in trying to create a coherent framework for 

analyzing touch as a means of communication, it is mainly a descriptive theory. In order to 

predict touch outcomes using the EV Theory, more insight on all the aspects of touch has to 

be gained. The important aspect that EV Theory points out is that in interactions with others, 

the expectancies within a culture vary as a function of communicator characteristics, 

interpersonal relationship, and context (Burgoon et al., 1992).  
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3.2.4 Attitude towards touch  

Early tactile experiences play a crucial role in the development of a person’s attitude towards 

touch. Inadequacy and imperfection in the experience of touch can result in a general dislike 

towards touch. Persons who were neglected or deprived from touch in their younger years 

may become non-touchers in any situation. Infants who were physically punished or abused 

or infants who were victim of physical sexual harassment are likely to develop a totally other 

attitude towards touch than infants who weren’t exposed to such inappropriate forms of touch. 

(For reviews see Spitz, 1945; Frank, 1957; Montagu, 1986; Heller, 1997). In sum, whatever 

tactile experiences a person went through during his or her lifetime, they underlie the 

formation of a person’s attitude towards touch. This results in individual differences in the 

way in which a person is comfortable with touch (Major, 1981). The attitude someone holds 

towards tactile communication is likely to determine whether touch produces positive or 

negative outcomes on interpersonal relationships. 

Remarkably, only a few scales have been designed to measure a person’s attitude 

towards touch. Two of the most frequently used scales are the Touch Avoidance Measure 

(Andersen and Leibowitz, 1978) and the Same-Sex Touch Scale (Larsen and LeRoux, 1984). 

Before discussing these scales, it must be noted that they are not flawless. The shortcomings 

of TAM1, TAM2 and SSTS are that these scales are solely using statements about touch in 

general situations, mostly don’t specify body parts that are involved in the touch and make no 

distinction between strangers and acquaintances. We will later see that aspects like the 

relationship between interactants, the setting, types of touch and initiating body parts are all 

very important in judging the favorability of a touch and these scales simply neglected them. 

In addition, the scales’ predictive validity has not been thoroughly proven.  

3.2.4.1 Touch Avoidance Measure 

To determine a person’s attitude towards touching and being touched, Andersen and 

Leibowitz (1978) introduced a touch avoidance measure. Scores on the touch avoidance 

measure indicate whether a person has a general like (i.e., a touch approacher) or dislike (i.e., 

a touch avoider) of touching (i.e., to initiate touch and to receive touch). The touch avoidance 

measure of Andersen and Leibowitz (1978) actually consisted of two fairly reliable Touch 

Avoidance Measures (TAM), i.e., the same-sex touch avoidance measure (TAM1) and the 

opposite-sex touch avoidance measure (TAM2). Both scales enable respondents to self-report 

the extent to which they agree to statements about touching and being touched. Items of 

TAM1 included 9 statements like “A hug from a same-sex friend is a true sign of friendship” 

and “I find it difficult to be touched by a member of my own sex”. Items of TAM2 included 9 

statements like “I think it is vulgar when members of the opposite sex touch me” and “I like it 

when members of the opposite sex touch me”. TAM1 and TAM2 were adopted as self-report 

measures in other studies about touch attitude (Andersen, Andersen, and Lustig, 1987; 

Remland and Jones, 1988; Guerrero and Andersen, 1991; Martin and Anderson, 1993; 

Crawford, 1994b; Guerrero and Andersen, 1994).  
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Andersen et al. (1987) noted that the touch avoidance construct does not directly indicate how 

much a person actually touches or avoids being touched. Instead, it is an index of a person’s 

affect towards touch. However, Guerrero and Andersen (1991) demonstrated a correlation 

between someone’s degree of touch avoidance and his or her actual touching behavior. The 

authors observed opposite-sex couples while waiting in cues for the movies and at the zoo. 

Touch was recorded for 2 minutes and afterwards subjects were asked to fill out a touch 

avoidance questionnaire. The results of the observations were compared with the touch 

avoidance scores of the respondents. Guerrero and Andersen (1991) found that touch 

avoidance levels of the individuals within the dyads produced a small but significant effect on 

touch behavior, i.e., low touch avoiders touched the most and high touch avoiders touched the 

least. 

In another study, the predictive validity of the TAMs as self-report instruments was 

examined by comparing the touch avoidance scores with the affective responses of a real 

touch by a confederate. Sorensen and Beatty (1988) proved an interaction between the results 

of TAM1 (same-sex touch avoidance) and TAM2 (opposite-sex touch avoidance), and the 

affective response of being touched under experimental conditions. Participants had to 

complete TAM1 and TAM2 and were subjected to a short bogus interview. Afterwards, a 

participant was accompanied to the door by either a male or a female confederate. At the 

door, half of the subjects were touched on the shoulder by the interviewer and half of them 

were not touched. Results showed that high avoiders of touch responded less positively to 

touch, whereas subjects scoring low on the touch avoidance scale responded more positively 

when touched. Overall the female confederate was rated higher than the male confederate on 

the interpersonal evaluation scale (Sorensen and Beatty, 1988). Besides the study of Sorensen 

and Beatty (1988), there are to my knowledge no other studies that proved an interaction 

between the results of TAM1 and TAM2, and the affective response of being actually 

touched.  

3.2.4.2 Same-Sex Touch Scale 

In 1984 Larsen and LeRoux developed a new scale to measure same-sex touch, the Same-Sex 

Touch Scale (SSTS). Larsen and LeRoux (1984) criticized the touch avoidance measure for 

same sex touch (Andersen and Leibowitz, 1978), because it only focused on the negative 

(avoidance) side of attitudes towards same-sex touching and that it neglected the positive 

side. The SSTS, like the TAM, was constructed of statements about touching and being 

touched and respondents had to indicate the extent to which they agreed to these statements. 

SSTS included 20 statements like “Touch is important in my communication with others of 

my sex” and “I enjoy touching some persons of the same sex”. The SSTS was later deployed 

by Crawford (1994a) and Willis and Rawdon (1994). 
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3.2.5 Touching patterns: gender differences 

Existing research on differences between men and women in both, actual touching behavior 

and in interpretations, expectations and favorability of a touch will be discussed in this 

section. In section 3.2.2 and 3.2.3 the studies of Fisher et al. (1976), Burgoon et al. (1992) and 

Floyd (1999) were discussed. These researchers argued that, in many situations, the 

expectations, evaluations and reactions to touch varied for males and females. Several other 

researchers also studied the effects of gender on behavioral and affective responses in tactile 

interactions (Heslin, Nguyen and Nguyen, 1983; Hall and Veccia, 1990; Guerrero and 

Andersen, 1991, 1994; Willis and Briggs, 1992; Remland et al., 1995; McDaniel and 

Andersen, 1998; Willis and Dodds, 1998). In these studies, researchers were typically 

interested in questions like who touched who, how and where did the touch occur, how often 

did people touch, what bodyparts were involved, how pleasant/unpleasant was the touch 

perceived? Some of those studies will be discussed below. 

3.2.5.1 Gender differences in touch attitude, interpretation and evaluation 

The Touch Avoidance Measure (Andersen and Leibowitz, 1978) and the Same-Sex Touch 

Scale (Larsen and LeRoux, 1984) were initially used to measure individual (differences in) 

attitudes towards tactile behavior. However, when researchers compared all male scores to all 

female scores, they found that females reported greater avoidance of opposite-sex touch than 

males (Andersen and Leibowitz, 1978; Guerrero and Andersen, 1994). Andersen and 

Leibowitz (1978) noted that these findings should not be misinterpreted to support an 

argument that says women touch less than men. These findings only suggest that women 

report more negative attitudes toward opposite-sex touch than men. Martin and Anderson 

(1993) and later Crawford (1994) found dissimilar results and argued that men and women 

did not significantly differ on avoidance of opposite-sex touch.  

The results of same-sex touch avoidance were less ambiguous. Researchers, either 

using TAM1 or SSTS, generally found that men reported more touch-avoidance in same-sex 

interactions than did women, i.e., men showed more negative attitudes towards same-sex 

touch than women (Andersen and Leibowitz, 1978; Larsen and LeRoux, 1984; Remland and 

Jones, 1988; Martin and Anderson, 1993; Willis and Rawdon, 1994; Crawford, 1994a/b).   

Like mentioned in section 3.2.4, the shortcoming of the scales described above, is that 

they are solely using statements about touch in general situations, mostly don’t specify body 

parts that are involved in the touch and make no distinction between strangers and 

acquaintances. When studying gender differences in touch attitude, interpretation and 

evaluation, the use of body-maps and visuals (e.g., pictures, slide shows, videoclips) could 

facilitate imagining certain situations.  

Heslin et al. (1983) adopted such a body-map to explore gender differences in 

touching behavior. The use of a body-map was not entirely new. In 1966 Jourard already 

explored body-accessibility (i.e., willingness of a person to permit others to contact his/her 

body) by means of a questionnaire and a body-map with 24 body areas marked. Heslin et al. 

(1983) slightly modified the body-map, i.e., they used 11 body locations instead of 24. In 

their study, participants had to keep in mind the following question “What does it mean to me 
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when a close person (or stranger) of the opposite sex (or same sex) touches the indicated area 

of my body in a certain manner?” This question had to be answered for the 11 body areas, 4 

modes of touch (stroke, pat, squeeze, brush) and 6 meanings categories (e.g., pleasantness, 

invasion of privacy). The authors found that respondents rated touch from a close, opposite-

sex person as less invasive of personal privacy than a touch from a close, same-sex person 

and from strangers of either the same-sex or opposite sex. This is visualized in Figure 2. The 

authors also found that, in judging the privacy invasion of a touch, men pay more attention to 

the gender of the toucher, than do women. 

 

 
Figure 2: Rated extent to which men and women see touch  
as invasion of privacy as a function of familiarity and sex of  
the toucher (Heslin et al., 1983) 

 

With respect to pleasantness, Heslin et al. (1983) found that respondents rated touches from a 

same-sex person as unpleasant. However, it made a difference whether the touch was initiated 

by a stranger or by an acquaintance: with strangers the feeling of unpleasantness was even 

larger.  

In case of opposite-sex touch, important differences between males and females were 

found. And again, it made a significant difference whether the other person was a stranger or 

a close friend. For males, a touch from both, a strange female and from a female friend, were 

perceived as pleasant. For women, however, a touch from a strange male was perceived as 

much more unpleasant than a touch from a male friend. Figure 3 shows the body-maps and 

the results for opposite- and same-sex touches by either a strange male or female. 
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Figure 3: Rated pleasantness of being touched by either  
a same- or an opposite-sex stranger (Heslin et al., 1983) 

 

Another way of studying gender differences in interpretation and evaluation of touches, is by 

having participants rate pictures or videoclips of people touching. In an experiment of Major 

and Heslin (1982), participants observed slides where opposite-sex or same-sex dyads either 

touched each other with the hand or did not touch. The participants had to rate the interactions 

on warmth and status. It was found that, both male and female participants rated female 

touchers as significantly warmer than male touchers. Results also showed that female 

observers rated actors involved in touch interactions as more attractive than those involved in 

no-touch interactions, whereas male observers did the reverse. Remarkable is that female 

observers did not rate touch more positively than male observers, i.e., men and women 

generally perceived touch similarly.  

In an experiment of Derlega, Lewis, Harrison, Winstead, and Costanza (1989), 

photographic stimuli were used where opposite-sex or same-sex dyads greeted each other, 

either with a touch or without a touch. The participants (male and female) had to rate the 

interactions on the set of photos on appropriateness. It was found that same-sex female touch 

was seen as more normal and less sexual than any contact between males, although same-sex 

touch in general was seen as less normal than opposite-sex touch. In addition, male observers 

attributed greater sexual involvement to all pairs than did female participants. Similar results 

were found by Floyd (2000), who concluded that hugs between men were rated less positive 

and less expected than hugs between women. In the second part of the study of Derlega et al. 

(1989), pairs of participants had to imagine they were greeting each other at the airport, where 

one of them had just returned from a trip. The authors found that males displayed less tactile 

intimacy with male friends than with female friends and less than females displayed with their 

same-sex friends. Most male couples used the handshake to welcome each other, whereas 

female and opposite-sex couples used more intimate forms (e.g., a hug) to greet each other. 

The authors speculated that cultural norms limit males in their touching behavior: men in our 

culture are more likely than women to be seen as homosexual if they engaged in same-sex 

touch. Therefore the fear of being labeled as homosexual motivates men to avoid touching 

other men.  
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3.2.5.2 Gender differences in touch behavior 

Self-report measures as mentioned above, are used to collect information about for example, 

attitudes and meanings of touch. However actual touching behavior in a natural environment 

can only be observed. The first observational study of touching behavior among adults was 

conducted by Henley (1973). It is a study often cited when discussing gender differences in 

touch. She observed and recorded intentional touches with the hands in public settings. The 

results showed that men initiated more touch with the hands than women. She argued that this 

asymmetry between the sexes was an issue of status, power, and dominance, with the initiator 

of touch being a person of higher-status than the recipient (Henley, 1973).  

For touches initiated by the hands, Henley (1973), Major (1981) and Hall and Veccia 

(1990) observed that males touched females more than vice versa. In contrast, for touches not 

initiated by the hands, females tended to touch more (Hall and Veccia, 1990). When ignoring 

initiating body parts, Hall and Veccia (1990) and Guerrero and Andersen (1991) found that 

each sex touched the other intentionally with the same frequency. This indicates that, it is 

important to take into account initiating body parts when studying which gender initiates 

touch the most.  

For same-sex touch Hall and Veccia (1990) indicated that male dyads touched less 

than female dyads in public settings. Also Major (1981) argued that same-sex touch among 

females is slightly more frequent than it is among males. In contrast, Remland et al. (1995) 

found no differences in touching behavior between male dyads and female dyads. The 

discrepancy may be due to cultural tactile differences, i.e., Remland et al. (1995) conducted 

their study in Europe whereas the studies of Major (1981) and Hall and Veccia (1990) were 

conducted in the U.S.  

In addition to the effects of initiating body parts, Hall and Veccia (1990) discovered 

age effects. Males overall touched females more than vice versa in the under-30 group and in 

dyads over 30 the reverse was true. Remland et al. (1995) observed that dyads in their 40s and 

50s used touch less often than the younger dyads. So men were more likely to touch in 

younger couples, women were more likely to touch in older couples and overall tactile 

behavior decreases with age. Hall and Veccia (1990) noted that age effects may actually 

reflect sex differences that vary with the nature of the relationship rather than their age. 

That relationship stage might affect touch behavior of the genders was proven by 

Guerrero and Andersen (1991, 1994). Guerrero and Andersen (1991) discovered that casually 

dating and married couples overall showed less public tactile behavior than seriously dating 

couples. A few years later, McDaniel and Anderson (1998) conducted an observational study 

on the type of relationship and the total amount of touch between the partners. In a self-report 

questionnaire respondents had to specify to which of the four categories of affiliation they 

belonged: stranger/acquaintance, friend/lover, family, and spouse. The results showed that 

public touch was low during casual relationships and initial relationship stages, most 

extensive among close friends and lovers, and reduced among marital dyads and in families 

(McDaniel and Anderson, 1998). The results showed relational stage to be curvilinear related 

to public personal touch and results were consistent with those of Guerrero and Andersen 

(1991).  
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In another study of Guerrero and Andersen (1994), it was found that in casual dating 

relationships, men touch more than women, while in married couples, women initiate touch 

more. These results were consistent with those of Willis and Briggs (1992). Guerrero and 

Andersen (1994) posed that communication during the first few interactions is mainly 

controlled by social norms. Something similar was also stated by the Expectancy Violations 

Theory of Burgoon et al. (1992). Social norms may dictate that males make the first move in 

dating relationships (Guerrero and Andersen, 1994). Willis and Dodds (1998) suggested that 

early in a relationship, men initiate touch to obtain sex, whereas in an established relationship, 

women initiate touch in an effort to maintain resources and paternal involvement.  

3.3 Conclusion 
Considering the results of all the discussed studies, we conclude that touch matters. We use 

touch to obtain feedback from our environment, touch is important for our general wellbeing 

and for expressing ourselves in personal interactions. It would be fairly impossible to 

communicate the meanings of touch solely with words. A touch can have different meanings, 

e.g., control touches might lead to increased willingness to help, to comply with a request or 

to be more generous. The same touch in another context might have a totally different 

meaning (e.g., playful, affectionate) and subsequently, might evoke a different response. 

Expectancy Violations (EV) Theory attempts to predict communication outcomes of non-

verbal behavior, e.g., touch. According to the EV Theory, the interpretation and evaluation of 

a touch mainly depends on characteristics of the communicator, the relationship between the 

communicators, and the context. In an interaction with strangers, the touching style follows 

the prevailing social norms. In addition, EV Theory indicates differences between men and 

women in interpretations, expectancies and favorability of a touch. 

Many other studies report gender differences in both, touching behavior and in the 

responses to touch. A general finding is that mixed-sex dyads use touch more often than 

female dyads and male dyads. The finding that male dyads use touch less than female dyads is 

prevalent, but the data is not conclusive (Stier and Hall, 1984). Self-report studies indicate 

that females report less discomfort (are less touch-avoidant) with same-sex touch than males. 

Maybe since women are generally more touch-orientated. In American and some European 

cultures, same-sex female touch is perceived as more normal and less sexual than any contact 

between males (Derlega et al., 1989). As a result, males are more likely than females to be 

seen as homosexual if they engage in same-sex touch. Since most heterosexual men fear 

being labeled as homosexual, this motivates them to avoid touching other men. Self-report 

studies also indicate that opposite-sex touching is preferred to same-sex touching among 

adults (Major, 1981). The effects mentioned above can be influenced by e.g., culture, age of 

interactants, their relationship, the setting, types of touch, and initiating body parts.  

So far, we discussed touch in unmediated social interactions, i.e., in situations where 

people physically touch each other. Although this is often studied by judging pictures of 

people touching rather than observing actual touching behavior, the research pertains to 

unmediated social touch. In contrast, it is also possible to use social touch in mediated or 

remote communication, i.e., in situations where humans interact through computers using the 

sense of touch. The issue of mediated touch will be discussed in the next chapter. 



 18

4 Touch in mediated communication 

4.1 Introduction 
An increasing amount of our social interactions is mediated, for example through (mobile) 

phones, video conferencing, text messaging, chat, or e-mail. These media forms heavily rely 

on visual and / or auditive cues. With these technologies it's easier than ever to stay in contact 

with distant friends and family, i.e., they make it possible to communicate from your easy 

chair at home, substituting direct person to person contact. However, they are not able to 

replicate the physical interaction that comes with an occasional visit. As mentioned before, 

touch is probably the most personal and intimate means of human interaction. A handshake, 

an embrace, a pat on the shoulder, or a kiss are all very important in giving a sense of 

presence and showing affection, pleasure, or tenderness. Touch is also important for 

maintaining mental health. In sum, there is a need for human contact through touch. Over the 

years, designers of communication devices became aware of the vital role of touch in human 

social interaction. They noticed a potential to improve computer mediated communication by 

adding tactile sensation to the range of remote communication possibilities. We define 

mediated social touch as the ability to touch each other over a computer network through 

tactile or haptic feedback technology (see Haans and IJsselsteijn, 2006).  

In recent years, a substantial amount of haptic devices was developed for different 

purposes. Haptic devices were implemented as sensory substitution systems for visual or 

hearing impaired people (e.g., Braille systems), in games (e.g., force-feedback joystick), but 

also in Teleoperation (e.g., remote operation) or Virtual Reality. These latter applications 

mainly aim at remotely operating and exploring objects (e.g., form, mass, texture) and 

environments. Another group of haptic interfaces aims at remote interpersonal 

communication. These devices were designed from the philosophy of staying (emotionally) 

connected when physically separated and giving a sense of presence of a distant other. Such 

haptic devices will be presented in the following section. 

4.2 Haptic devices in mediated communication 
In the last several years various (proto-) types of haptic communication devices were 

introduced. Most of these devices aim at staying (emotionally) connected when physically 

separated and giving a sense of presence of a distant other. This is accomplished by either 

stimulating the cutaneous/tactile sense, the kinesthetic sense or both. Since both modalities 

rely on stimulation of different receptors (i.e., receptors contained within the skin are 

responsible for tactile sensing and receptors in the joints and muscles are responsible for 

kinesthetic sensing), the technological means by which these sensations of touch are 

generated vary. The most used technology in tactile interfaces is electromagnetical actuation 

(Benali-Khoudja, Hafez, Alexandre and Kheddar, 2004), i.e., cylindrical or disc-shaped 

electric-motors that rotate an off-center mass are used to apply mechanical vibration patterns 

to the skin. These vibration motors are relatively inexpensive, easy to install, operate and 

control. However, technologies such as piezoelectric crystals, shape memory alloys, or Peltier 

Junctions are also used in tactile interfaces (Benali-Khoudja et al., 2004). Devices that 

provide some form of tactile sensation are also referred to as tactors (Lindeman et al., 2004). 
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In remote haptic communication, stimulation of the kinesthetic system is mostly generated by 

devices that are capable of resisting motion through force-feedback. In these so called force-

feedback interaction systems, forces applied by humans to a device are felt through another 

device, i.e., one person applies a force to move or squeeze an object, another person feels that 

force through his or her object with the same intensity and direction. Force-feedback systems 

typically control forces by controlling current (e.g., electrical motors) or by controlling 

pressure (e.g., hydraulic and pneumatic actuators), see Pratt and Krupp (2004).  

One of the earliest force feedback devices that attempted to let users interact remotely 

was Telephonic Arm Wrestling (Figure 4) developed by White and Back (1986). The purpose 

was to let two geographically separated contestants arm-wrestle. They used a motorized 

force-transmitting system that was interconnected by a telephone data link. Although there 

were problems with the time-delay in the connection through the telephone line, the device 

was sensitive enough to create the illusion of presence of the distant other (Shanken, 2000). 

 

 
Figure 4: Telephonic arm wrestling (White and Back, 1986) 

 

The ‘InTouch’ system from Brave and Dahley (1997) was another prototype of a force-

transmitting system. The system consists of two identical objects as can be seen in Figure 5. 

Each object consists of three cylindrical rollers mounted on a casing. Two persons can 

interact over a distance through this shared physical object; a force applied to the rollers by 

one person is felt by the other person in the same way. The goal of this device was to stay 

emotionally in touch when physically separated. The designers conclude their study with the 

remark that they believe that ‘Intouch’, and more general, the application of haptic 

technology, has the potential to enrich intimate personal communication across distance. 

 

 

 
Figure 5: InTouch (Brave and Dahley, 1997) 
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Most of us are familiar with pagers or mobile phones. Both applications have the ability to 

attract our attention by displaying very simplistic forms of mechanical vibrations. The 

‘ComTouch’ system from Chang, O'Modhrain, Jacob, Gunther and Ishii (2002) extended the 

use of vibrations in mobile phone communication. They designed a sleeve that fitted over a 

cellular phone that could add touch to speech as a way to enrich communication. In the design 

touch was translated into vibrotactile stimuli. By exerting pressure with the fingertips to the 

Force Sensing Resistors of the ‘ComTouch’ sleeve, a signal was activated and sent to the 

other phone. The receiver felt the signal as a vibration on the base of the fingers (Figure 6). In 

short period, users who were unknown to the ‘ComTouch’ design were able to communicate 

through this tactile channel in different ways (turn-taking, emphasis, mimicry, etc.).  

 

 
Figure 6: ComTouch (Chang et al., 2002) 

 
Another handheld tactile device is the ‘LoveBomb’ (Figure 7) designed by Hansson and Skog 

(2003). It is a personal device that enables people to anonymously show their feelings of love 

(or happiness) and sadness to users within a certain radius of the sender. The device has two 

buttons for transmitting two pre-defined emotional states; one button for sending love 

(marked with a heart) and one for sending sadness (marked with a tear-drop). The love signal 

generates a vibration that represents a heartbeat and the sadness signal generates irregular 

vibrations. Radio waves are used to send and receive the emotional expressions.  

 
Figure 7: The LoveBomb  
(Hansson and Skog, 2003) 
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In order to provide a sense of awareness to people who are physically separated, Tollmar, 

Junestrand, and Torgny (2002) developed the ‘White Stone’ concept, a device that makes use 

of heat. The ‘White Stone’ is a white, round, electronic product about the same size as a 

pager. In contrast to the ‘LoveBomb’ (which connects to various users within a certain radius 

of the sender), the ‘White Stone’ should be used in pairs, which are automatically connected 

to each other only. The device detects touch when taken in the hand and it sends a signal to 

the other stone, which will be warmed up. The authors mention that the ‘White Stone’ 

concept enables two people to keep in touch and feel each other's presence in another way 

than by talking over the phone. 

With the aim to support the human need for physical closeness in remote 

communications, Gemperle, DiSalvo, Forlizzi and Yonkers (2003) envisioned ‘The Hug’ 

(Figure 8). ‘The Hug’ concept consists of two connected pillows - covered with soft velour 

and silk - in a shape that expresses the gesture of hugging. One can invite the communication 

partner by squeezing the device. When the distant other accepts the invitation, a connection is 

established and senders can send all kinds of vibration patterns to the other person. In 

addition, thermal fibers give warmth to the stomach area while using ‘The Hug’. The warmth 

increases with the duration of the hug. The authors refer to ‘The Hug’ as a means of 

facilitating richer social interaction between distant family members. 
 
 

 
Figure 8: The Hug (Gemperle et al., 2003) 

 

A similar concept was created by Mueller, Vetere, Gibbs, Kjeldskov, Pedell and Howard 

(2005). Their ‘Hug over a distance’, consisted of a teddy bear koala and a vest lined with air 

compartments that cover the upper part of the body. When touching the koala on the touch 

sensitive screen it sends a signal to the person wearing the vest and the air compartments will 

be inflated. Four seconds later, the air will be released again. The inflated compartments 

should give the wearer a light pressure around his or her torso, a sensation assumed to 

represent the sensation of a real hug. 
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4.3 Conclusion 
In this chapter we attempted to give the reader some insight on devices and gadgets that were 

designed to communicate presence or emotions (between geographically separated people) 

through haptics. The devices discussed ranged from small devices - aimed at stimulating one 

specific body part (e.g., the hand) - to vests that cover the whole upper part of the body. The 

goal was not to present the reader with an exhaustive list of available haptic interfaces, rather 

we attempted to give an impression of haptic devices in remote communication and the 

underlying philosophy of their designers. Designers acknowledge the need for and the 

importance of touch in communication. By implementing tactile cues in a communication 

device, they claim that their devices enrich or facilitate richer social interaction (Brave and 

Dahley, 1997; Chang et al., 2002; Gemperle et al., 2003). Yet, few have specified what is 

meant by enriched or enhanced communication. Most authors do refer to the characteristics, 

functions and the importance of unmediated social touch in the presentation of their design 

and with that, they assume that mediated touch will have similar effects on humans as a real 

touch. However, no well-designed research exists to substantiate the claims that are being 

made and thus little is know about the actual similarities between real and mediated social 

touch. Like Haans and IJsselsteijn (2006) argued, the beneficial effects of mediated social 

touch are usually only assumed and have not yet been submitted to empirical scrutiny which 

goes beyond the level of anecdotal descriptions of user experiences.  

 



 23

5. Research objectives and questions 
The main objective of this present study is to investigate whether computer mediated physical 

contact can be experienced as a form of social touch. For this purpose, we aim to examine the 

response similarities between mediated and unmediated social touch. Such response 

similarities would demonstrate that mediated social touch is perceived in similar ways to 

unmediated social touch. From this objective the main question is derived: Is computer 

mediated touch experienced as a form of social touch? To answer this question, we focus on 

the gender differences in responses generally observed in unmediated touch. The research 

question is divided into two sub-questions: 

1) Are there differences between men and women in their responses to same- and 

opposite-sex mediated touch? 

2) Can the responses in computer mediated touch be predicted by touch attitude 

measures? 

 

With respect to question 1), there are several response dimensions to social touch that can be 

studied (e.g., pro-social behavior, compliance to a request, affective responses). In this 

present study we focus on gender differences in affective responses. Additionally, we do the 

same for the experience of privacy invasion. From previous research on unmediated social 

touch we know that gender differences are notable in affective responses (Burgoon, 1978, 

1993; Heslin et al., 1983; Derlega et al., 1989; Burgoon et al., 1992; Floyd, 1999). Generally 

self-report studies indicated that females reported less discomfort with same-sex touch than 

males. Self-report studies also indicated that among adults, opposite-sex touching is preferred 

to same-sex touching. Heslin et al., 1983 also found gender differences in the experience of 

privacy invasion. Men seemed to pay more attention to the gender of the toucher, than 

women, i.e., male dyads experienced the highest level of privacy invasion and males in 

opposite-sex dyads the least when touched by a stranger. If this present study would reveal 

similar gender differences in responses to mediated touch, this would contribute preliminary 

evidence for mediated touch being perceived in similar ways to unmediated touch. 

With respect to question 2), previous research suggests that a person’s attitude 

towards touching and being touched is expected to be of influence on that person’s affective 

responses to touch (Andersen and Leibowitz, 1978; Sorensen and Beatty, 1988). Whether 

touch produces positive or negative outcomes on interpersonal relationships may therefore 

partially depend on the attitude someone holds towards tactile communication, i.e., high 

avoiders of touch are likely to respond less positively to touch, whereas low avoiders of touch 

are likely to respond more positively when being touched. To be able to measure a person’s 

attitude towards touching, Andersen and Leibowitz (1978) developed the ‘touch avoidance 

measure’ (TAM). The authors argue that, since the outcomes of the TAMs reflect a person’s 

attitude towards touching, the scales have the ability to predict a person’s affective response 

to an actual touch. In this present study these scales measuring attitude towards tactile 

behavior will be adopted. A correlation between the affective responses to mediated touch 

and the outcomes of these touch attitude scales would contribute preliminary evidence for 

mediated touch being perceived in similar ways to unmediated touch. 
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6. Method 

6.1 Design 
A two (participant’s gender) by two (interaction partner’s gender) between subjects design 

was used in the present experiment (see Table 1). Participants were led to believe that the 

study was about the evaluation of a haptic communication system, and that another unknown 

participant (i.e., from a different department) was remotely touching them. In other words, 

participants were either remotely touched by a fictional opposite-sex or a same-sex stranger. 

Different types of tactile stimulus patterns (i.e., the remote touches) were presented to several 

loci of the participants’ upper body through a tactile vest (a vest equipped with tactors). In the 

presentation of the stimuli, two different orders were used. After each stimulus the 

participant's affective response and judgment of privacy invasion to that particular mediated 

touch were assessed.  

By using one real respondent and one fictive respondent per trial, we could control 

for possible differences in the type of relationship between the receiver and the initiator of the 

touch. Since the participants were touched by complete strangers, their responses to a 

mediated touch should be guided by the prevailing social norms. The fact that there was no 

visual aspect involved (the participant could not see the fictive other person) ruled out 

possible effects of verbal (e.g., speech) and nonverbal communication (e.g., body position, 

eye contact, attractiveness). Each participant experienced the same types of stimuli, 

administered to the same body locations. In addition, the context within which the experiment 

took place was the same for all participants. Known factors moderating the relationship 

between gender and the responses were controlled for as much as possible, e.g., only 

respondents of the same sexual inclination and culture were analyzed in the results. 

Information about the gender of the fictional interactant was provided by the experimenter, 

who read aloud the name of the interaction partner (e.g., William). From this name, 

participants derived the fictional interactant’s gender. 

A few days after the experiment, participants filled out the Touch Avoidance Scales 

(TAM1 and TAM2) and the Same Sex Touch Scale (SSTS) with the goal to obtain the 

participants’ attitude towards touch. In addition, they had to answer some personal questions 

regarding age, relationship, sexual inclination and nationality. 

6.2 Participants 
Sixty students (30 male and 30 female) participated in the experiment. Participants were 

assigned to one of the four experimental conditions (see  Table 1). Initially, each condition 

was assigned 15 participants. However, three participants were either not heterosexually 

orientated or chose not to indicate their sexual orientation (as determined via a questionnaire 

afterwards). To avoid that sexual orientation would bias the experimental effects, these 

participants were removed from the sample, leaving 57 participants for analyses. All 57 

participants were of Dutch nationality, 28 were men and 29 were women. Participants’ mean 

age was 24.7 (SD = 4.3; range 19 to 52 years). All participants received a compensation of 

€7,- for a 45 minute session.  
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  Table 1  
  Design with the actual amount of participants for each condition 

  Interaction partner’s gender 
(initiator of mediated touch) 

  
Male Female 

Male 13 15 Participant gender 
(receiver of mediated 

touch)  Female 14 15 

 

6.3 Material and apparatus 
Stimulus patterns were presented to the participants’ upper body through a tactile vest. The 

vest was made out of neoprene and was equipped with tactors, more specifically vibration 

motors. The vest was controlled by a PC. Below the application of the tactile vest is discussed 

in more detail. 

6.3.1 Motors  
In this experiment tactile sensation was provided by mechanical stimulation through 

vibration. In this experiment, disk shaped pager motors of type 1E110 (Figure 9) were used. 

These motors have a diameter of 14 mm, a height of 3,5 mm and operate at a voltage range of 

2.5-8.8 V DC. This type of motor produces vibrations by rotating an off center mass. The 

rotating mechanism is shielded by a casing, so that no moving parts can interfere with the 

participants’ skin.  

Although, mediated touch by means of vibration motors provides only a limited form 

of touching, we deliberately choose these kinds of actuators. First, vibration motors are 

commonly used in commercial haptic applications (e.g., pagers, mobile phones, game 

controllers). Chang et al. (2002) argue that the use of vibration in prior research suggest it as 

an obvious choice of output display. Probably because such actuators are low cost, small, 

light-weight, relatively easy to install, operate and control. Secondly, if we would be able to 

demonstrate that mediated touch is perceived in similar ways to unmediated social touch with 

such simple actuators, this would make a strong argument for the addition of tactile cues to 

communication devices.  
 
 

 
Figure 9: Disc shaped pager motor 
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6.3.2 Garment 
Garment was needed that would be able to keep each tactor fairly tight against the upper body 

and it needed to fit different sized users. Similar requirements were formulated by Lindeman, 

Page, Yanagida and Sibert (2004) in the design of their TactaVest, a tactile vest designed for 

training Marines in virtual environments. To meet the first requirement, the authors used 

neoprene garment (a fairly elastic garment used for wetsuits). To be able to fit different sized 

users, Lindeman et al. (2004) used five individual parts of neoprene and equipped them with 

tactors, as can be seen in Figure 10.  
 

 
Figure 10: TactaVest (Lindeman et al., 2004) 

 

For the construction of the tactile vest as used for the present study, three parts of neoprene 

were used: a vest for the body and two straps for the arms (Figure 11 and Figure 12). By 

using hook-and-loop fastener, the vest was made vertically and horizontally adjustable to 

different body sizes. Hook-and-loop fastener was also used to make the neoprene straps for 

the upper arm and lower arm/wrist adjustable to different arm sizes. 

 

 
Figure 11: Tactile vest and arm straps © Bram Saeys 2005. 
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Figure 12: Tactile vest and arm straps shown from the inside. Letters indicate the actuators for 
the stomach (a), lower (b) and upper back (c), upper arm (d) and wrist (e). 
 

After the wires were soldered to the tactors, they were glued onto the outside of small 

rectangular parts of hook-and-look fastener with silicon kit (Figure 13). The counterpart 

pieces of hook-and-loop fastener were stitched onto the inside of the tactile vest and arm 

straps at places where tactors had to be mounted. By simply pressing the tactors onto the vest 

and straps, tactors were mounted. So, the hook-and-loop fastener enabled easy placement and 

replacement of the tactors.  
 

 
Figure 13: Tactors mounted to small rectangular parts of hook-and-loop fastener with silicon kit 
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6.3.3 Tactor placement 
The placement of the tactors can be seen in Figure 12. Eight vibration motors were placed 

horizontally in the vest at the lower back region, eight motors were placed vertically in the 

vest at the upper back region, and eight motors were placed horizontally in the vest at the 

stomach region. Six motors were placed vertically on a strap for the upper arm region and 

four motors were placed on another strap for the lower arm/wrist region. 

6.3.4 Control 
The hardware and software used for controlling the tactile vest, were basically the same as 

used by Rovers and Van Essen (2005) for their haptic FootIO. The hardware consisted of a 

processor board connected to the serial port of a PC and an output amplifier board connected 

to the tactile vest. A 12V DC adapter with 1,1A was used to power the application. This setup 

can be seen in Figure 14. The customized FootIO software allowed for easy programming of 

haptic patterns via a scripting language.  
 

 
Figure 14: Output amplifier board, processor board and a 12 V adapter (from left to right) 

6.4 Stimuli 
Five body loci were stimulated by two different tactile patterns. The first tactile pattern 

consisted of the actuation of a single motor (resembling a poke) and the second tactile pattern 

consisted of the actuation of a sequence of multiple motors (resembling a stroke). The latter 

was done by placing four to eight tactors in line and operating them one after another with 

overlapping intervals. So basically each participant experienced ten different tactile stimuli (5 

body loci x 2 tactile patterns). In the presentation of the stimuli, two different sequences were 

used. The sequences are shown in Table 2. 
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Table 2  
Two sequences in presenting tactile stimuli 

Stimulus number Sequence 1 Sequence 2 

1 poke wrist poke upper back 

2 stroke upper arm poke lower back 

3 stroke lower back stroke upper back 

4 poke stomach poke upper arm 

5 stroke wrist stroke stomach 

6 stroke stomach stroke wrist 

7 poke upper arm poke stomach 

8 stroke upper back stroke lower back 

9 poke lower back stroke upper arm 

10 poke upper back poke wrist 

 
 
With regard to the stimulus parameters - duration, amplitude and frequency - the following 

can be said. Duration was chosen on basis of pilot testing where the criterion was that a 

stimulus should be long enough to be felt, but habituation should be avoided. Geldard (1960) 

suggested a range of 0.1 s – 2.0 s for vibration stimuli, which seemed fair enough. Duration of 

1000 ms for poke stimuli and duration of 350 ms to 450 ms for stimuli sequences was chosen. 

Amplitude was chosen on basis of pilot testing where the criterion was that a stimulus should 

be intense enough to be felt, but discomfort should be avoided. Frequency could not be 

controlled separately, since it depended on the input voltage.  

Even when amplitude and frequency would be known precisely, it would be fairly 

impossible to specify the force the vibration motors exerted to the skin. First, this has to do 

with characteristics of the vibration motors. Even when equal voltage is applied to each 

vibration motor, Lindeman and Cutler (2003) noted that the vibration characteristics vary 

from one motor to another, even with motors of the same make and model. In addition the 

characteristics of the motors change over time. Secondly, there is variability in skin sensitivity 

from one body location to another and from one person to another, which makes an applied 

fixed amplitude vary considerably in its “feel” (Geldard, 1960). Also variations in body sizes 

and postures made that the tactile vest would not fit everybody the same way and breathing 

motions complicated things even more. Thus, the contact of the tactors with the body and 

therefore the load with which the tactors are pressed to the skin varied from one individual to 

another. As the load placed on a tactor changes, both the frequency and amplitude of the 

stimulus change drastically (Lindeman and Cutler, 2003).  

It is therefore nearly impossible to know the precise magnitude of the stimulus, 

because not all of the forces are known, and they are potentially changing from moment to 

moment. So from this point of view, it would be highly complex to describe the stimulus 

parameters and their effects in detail. For the present study it is also of minor importance to 

do so. It would be sufficient to state that the tactile stimuli should be intense enough to be felt 

by participants, but discomfort should be avoided and participants should be able to clearly 

discriminate between the different stimuli.  
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6.5 Procedure 
The experiment was conducted at the UseLab of the Human-Technology Interaction Group. 

The UseLab is a usability laboratory equipped with standard living room furniture as well as 

state-of-the art observational technologies and tools. The UseLab consists of two separate 

rooms; a control room and a laboratory room. During the experiment, the male experimenter 

was seated in the control room and the participant was seated in the laboratory room. The two 

rooms were separated by a two-way mirror. The participant was seated on a stool facing a 

large table and perpendicular to the mirror. On the table were some pens, a form with 

questions, two arm straps and two small printed circuit boards to control the tactile vest and 

arm straps. On the chair next to where the participant was seated, the tactile vest was laid. The 

participant was offered a written instruction of two pages on what his or her task during the 

experiment was. He or she was requested to read the first page of the instructions. The second 

page of the instruction was read aloud by the experimenter. The instruction stated that 

participants were participating in an evaluation study of a haptic chat interface, in which 

tactile stimuli would be presented to them by an unknown and distant other participant. The 

full instructions can be found in Appendix 1.  

Participants were led to believe that another unknown participant (i.e., male or 

female) was remotely touching them. This other unknown participant was not an actual 

person, but a fictive one and was merely made up to make the experiment plausible. The 

participants were instructed to answer five questions after each received stimulus. Further the 

instructions stated that stimuli would be addressed with an interval of approximately one 

minute. After they read the instructions, participants were asked if everything was clear to 

them. Subsequently, the experimenter placed the tactile vest and the arm straps on the 

participant’s upper body and arm. The experimenter walked to the computer in the room and 

administered each participant about five stimuli, so they would get an idea of what was going 

to happen. The experimenter walked back to the participant and held his list in such a way 

that participants were able to see the name of their experimental counterpart. The 

experimenter read the fictive person’s name (being either a male or a female name) from the 

list as being the person initiating the mediated touch. As soon as the participant would 

experience the first mediated touch, he or she should fill out the five questions on the first 

page. When ready he or she should wait till the next mediated touch and do the same thing. 

The experimenter said he’d be instructing the other person that the experiment could begin 

and he wished the participant good luck and left the room. From the PC in the control room, 

the experimenter administered the first stimulus and observed the participant. Either after 

about one minute, or after the participant completed the questionnaire, the next stimulus was 

administered to the participant. After ten stimuli, the experimenter left the control room, 

entered the laboratory room and removed the haptic vest from the participant. Subsequently, 

the participant was told that in a few days he or she would receive an e-mail with a link to an 

online survey, which he or she had to fill out.  



 31

6.6 Measures 
During the experiment each participant received ten haptic stimuli. After each stimulus 

participants had to answer five questions including three bogus questions to mask the 

dependent variables ‘affective response’ and ‘privacy invasion’. This resulted in ten affective 

response scores and ten privacy invasion scores. The response questionnaire can be found in 

Appendix 2. A few days after the experiment, participants filled out the Touch Avoidance 

Scales (TAM1 and TAM2) and the Same Sex Touch Scale (SSTS). These scales can be found 

in Appendix 3. 

 

Affective response scores 

A participant’s affective response to a particular mediated touch was assessed with ten items. 

The question for each stimulus was “How pleasant/unpleasant did you find it to receive this 

mediated touch from the other person?” A bipolar response format was used, ranging from -2 

to +2 (-2=very unpleasant, -1=unpleasant, 0=neither unpleasant/nor pleasant, +1=pleasant, 

+2=very pleasant). Afterwards the response format was recoded into a 0 to 4 scale (so they 

would measure in the same direction as the privacy scores), with 0=very pleasant, 1=pleasant, 

2=neither unpleasant/nor pleasant, 3=unpleasant, 4=very unpleasant. For each participant the 

ten affective scores were averaged and resulted in one individual affective score. The internal 

consistency of the affect items was estimated. The most common used estimator of the 

consistency of a set of items is Cronbach Alpha. The Cronbach Alpha was rather low for the 

group of items belonging to the affect scale (� =.56). There were no missing values. 

 

Privacy invasion scores 

A participant’s privacy invasion to a particular mediated touch was assessed with ten items. 

The question for each stimulus was “To what degree did you experience this mediated touch 

by the other person as an invasion of your privacy?” The response format ranged from 0 to 4 

(0=no invasion, 1=small invasion, 2=reasonable invasion, 3=large invasion, 4=very large 

invasion). For each participant the ten privacy invasion scores were averaged and resulted in 

one individual privacy invasion score. The internal consistency of the privacy items was 

estimated. The Cronbach Alpha was rather high for the items belonging to the privacy 

invasion scale (� =.83). There were no missing values. 

 

Touch attitude measures 

After the experiment, participants had to fill out three touch attitude scales. We wanted 

participants to set aside the haptic experiment and fill out these measures independent of their 

scores in the experiment. Therefore they received an e-mail with a link to the online survey 

not until a few days after the experiment. The online survey consisted of the touch avoidance 

scales (TAM1 and TAM2), the same sex touch scale (SSTS) and some personal questions 

regarding age, relationship, sexual inclination and nationality. The touch avoidance measure 

is an 18-item interval-level questionnaire measuring same-sex touch avoidance (TAM1) and 

opposite-sex touch avoidance (TAM2). Both, TAM1 and TAM2 consisted of 9 items. TAM1 

included items like “A hug from a same-sex friend is a true sign of friendship” and “I find it 
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difficult to be touched by a member of my own sex”. TAM2 included items like “I like it 

when members of the opposite sex touch me” and “I think it is vulgar when members of the 

opposite sex touch me”. The same-sex touch scale (SSTS) is a 20-item interval-level 

questionnaire measuring attitude toward same sex touching. SSTS included items like “Touch 

is important in my communication with others of my sex” and “I enjoy touching some 

persons of the same sex”. All three scales asked respondents to self-report their agreement on 

a -2 to +2 scale (-2=disagree, -1=slightly disagree, 0=neither disagree/nor agree, +1=slightly 

agree, +2=agree). Cronbach Alpha was estimated for each attitude scale. For the present 

study, the TAM1 alpha reliability coefficient was .77. The TAM2 alpha reliability coefficient 

was .75. The alpha reliability for the SSTS was .92.  
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7. Results 
In this experiment, participants were led to believe that another participant (i.e., male, female) 

was touching them from another geographical location. The participants generally seemed not 

aware of the fact that the latter person was a fictive person, but rather perceived them as a real 

interaction partner. Written and verbal comments from participants during and after the 

experiment indicated that the experimental setup and the ‘cover story’ produced the belief that 

was necessary for the experiment. Participants were naïve to the real procedure and purpose 

of the research. A male participant wrote comments like “The wrist is private, William should 

keep off” and “William should keep off my stomach”. A female participant said afterwards “I 

am usually not inclined to touch when I am unfamiliar with someone. Therefore I found it 

pleasant that another female was on the other side instead of a male”. Another female 

participant noted that she found it strange to be touched by an unknown person, because 

normally she wouldn’t allow this. 

The results are presented in three parts. The first section presents the affective results 

to mediated touch, followed by the results of privacy invasion in section 2. The final section 

presents the results of the touch attitude scales and its correlation with the results of affective 

responses and judgments of privacy invasion.  

7.1 Affective responses to mediated touch 
The first question we tried to answer was: Are there differences between men and women in 

their responses to same- and opposite-sex mediated touch? In this section, we will analyze the 

affective responses and in section 7.2 the responses to privacy invasion will be described. 

7.1.1 Effects of gender and dyad composition 

We performed a single between subjects ANOVA on the self-reported affective responses. To 

investigate whether there were differences between men and women in their responses to 

same- and opposite-sex mediated touch, the effects of (a) gender of the participant, and (b) 

gender of the fictional interaction partner, were tested. The (c) order of the stimuli was 

included as additional between-subjects factor. 

We found neither a significant difference between male and female participants, 

(F(1,52) < .1, p = .85, h² = 0.1%), nor a significant effect of the interaction partner's gender 

(F(1,52) = .5, p = .47, h² = 0.9%) on the affective responses to mediated social touch. The 

interaction between the gender of the participant and that of the interaction partner was, 

although also not significant, more pronounced in its effect (F(1,52) = 1.8, p = .19,                

h² = 3.0%). Both male and female participants had the tendency to report on same-sex touch 

as less pleasant than opposite-sex touch (see Table 3 and Figure 15). Additional simple effect 

analyses revealed that, although the effects as expected were not significant, dyad 

composition (i.e., whether the interaction partner was a man or a woman) had a larger effect 

within our male (F(1,52) = 2.1, p = .16, h² = 3.8%) than within our female sample        

(F(1,52) = 0.2, p = .67, h² = 0.4%), explaining, respectively, 3.8% compared to 0.4% of the 

variance in the total sample. The effect size for males was ten times larger than the effect size 

for females, i.e. in contrast to the male sample, there seemed to be practically no effect of 
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dyad composition within the female sample. In separate ANOVAs performed on the male and 

female sample, we found that dyad composition had a marginally significant effect within the 

male sample, with F(1,25) = 2.8, p = .11, h² = 9.9% and a non-significant effect within the 

female sample, with F(1,26) = .1, p = .73, h² = 0.1%. This indicates that males are probably 

more sensitive to the gender of the touch initiator than females.  

 
Table 3  
Statistics on affective responses for males and females being remotely touched  
Gender Condition n M SD 
Male Same-sex 13 1.92 .27 
Male Opposite-sex 15 1.77 .24 
Female Same-sex 15 1.89 .41 
Female Opposite 14 1.84 .36 

 
 

 
Figure 15: Mean affective responses for men and women in same- and opposite-sex dyads 
 

In addition, we found a significant effect of order, with F(1,52) = 5.1, p = .03, h² = 8.6%, 

indicating that the sequence in which the stimuli were administered affected participants’ 

affective responses. The statistics for order 1 were M = 1.77, SD = .28, N = 32 and for order 2 

M = 1.96, SD = .35, N = 25. In other words, although both orders contained the same set of 

stimuli, there was an effect attributable to the order in which the stimuli were administered: 

participants assigned to order 1 had the tendency to report the administered stimuli as more 

pleasant than participants assigned to order 2. On a scale from 0-4, the mean scores for both 

orders lie between “pleasant (1)” and “neither pleasant/nor unpleasant (2)”. From Figure 16 

can be seen that the individual scores to stimuli in order 2 followed about the same pattern as 

scores to stimuli in order 1, however overall, the scores were higher for order 2. A possible 

explanation could be that the first administered stimulus formed an anchor for determining the 

scores given to the stimuli that followed.  
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Figure 16: Affective responses for two different orders 
 

7.1.2 Effects of gender, dyad composition and relationship 

In section 3.2.5 the category of relationship (e.g., stranger, acquaintance, lover) and 

relationship-stage (e.g., just dating, casual dating) were mentioned to influence behavioral and 

affective responses in interacting dyads. In this present experiment, the interacting persons 

were strangers to each other. However, some of the participants indicated they were in a 

romantic relationship with someone. An interesting question would be if their romantic 

relationship at home would affect the interactions with persons (male and female) other than 

their lover. In other words, would their affective responses be different from affective 

responses from participants who are single? The question we tried to answer was:                  

Is relationship of influence on the affective response in computer mediated touch? 

To explore this question an extra condition was created by taking into consideration 

the variable ‘relationship’. The variable ‘relationship’ was not controlled for, which means 

that males and females were not evenly distributed over the ‘relationship’ variable. Therefore 

the next analysis has a highly explorative character. Table 4 shows the statistics and the 

distribution of ‘relationship’ for each gender and condition. 
 

Table 4 
Statistics on affective responses for males and females, either in or without a relationship 

Gender Condition Relationship n M SD 
Male Same-sex Yes 6 2.12 .27 
Male Same-sex No 7 1.76 .14 
Male Opposite-sex Yes 11 1.81 .26 
Male Opposite-sex No 4 1.65 .13 
Female Same-sex Yes 12 1.90 .45 
Female Same-sex No 3 1.87 .25 
Female Opposite-sex Yes 8 1.75 .30 
Female Opposite-sex No 6 1.95 .42 
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We performed a single between subjects ANOVA on the self-reported affective responses. To 

investigate whether there were differences between men and women in their responses to 

same- and opposite-sex mediated touch, the effects of (a) gender of the participant, (b) gender 

of the fictional interaction partner, and (c) relationship were tested. The (d) order of the 

stimuli was included as additional between-subjects factor. 

We found neither a significant difference between male and female participants, 

(F(1,50) = .4, p = .54, h² = 0.6%), nor a significant effect of the interaction partner's gender 

(F(1,50) = 1.0, p = .32, h² = 1.6%) on the affective responses to mediated social touch. In 

addition, relationship was non-significant, with F(1,50) = 1.0, p = .33, h² = 1.6%. The 

interaction between the gender of the participant and that of the interaction partner was 

marginally significant, with F(1,50) = 3.2, p = .08, h² = 5.3%. This means that 5.3% of the 

variability in the affective responses can be explained or accounted for by dyad composition. 

For the interaction of gender of the participant and relationship a marginal significant effect 

was found, with F(1,50) = 3.2, p = .08 and h² = 5.2%. So, both ‘gender’ and ‘relationship’ 

separately produced no significant effects, but there was a marginally significant interaction 

between both variables. To examine this interaction, a simple effects analysis was performed. 

It revealed that dyad composition (i.e., whether the interaction partner was a man or a 

woman) had a larger effect within our male (F(1,50) = 3.8, p = .06, h² = 7.1%) than within 

our female sample (F(1,50) = .3, p = .57, h² = 0.6%), explaining, respectively, 7.1% 

compared to 0.6% of the variance in the total sample. In addition, it revealed that relationship 

was significant within the male sample (F(1,50) = 4.0, p = .05, h² = 7.4%) and non-significant 

within our female sample (F(1,50) = .3, p = .57, h² = 0.6%). Male participants with a 

relationship perceived mediated touch as less pleasant than single male participants. 

In separate ANOVAs performed on the male and female sample we found that dyad 

composition and relationship had significant effects within the male sample, with respectively 

F(1,24) = 6.6, p = .02, h² = 18.3% and F(1,24) = 7.8, p = .01, h² = 21.6%. A similar analysis 

performed on the female sample showed no significant main effects for dyad composition 

(F(1,25) = .2, p = .68, h² = 0.6%) and relationship (F(1,25) = .1, p = .72, h² = 0.4%).  

 Again, we found a significant effect of order, with F(1,50) = 4.4, p = .04, h² = 7.1%, 

indicating that the sequence in which the stimuli were administered affected participants’ 

affective responses. 

7.1.3 Effects of body location and type of stimulus 

All participants experienced the same set of stimuli, regardless of the condition they were 

assigned to. We were interested if there would be differences in how pleasant participants 

perceived different types of mediated touches to different body loci. We performed a single 

repeated measures ANOVA on the self-reported affective responses. As within-subject 

factors, we tested the effects of the location (wrist, upper arm, upper back, lower back, or 

stomach) and type ("poke" vs. "stroke") of the stimulus. Since order appeared to be significant 

in previous analyses, it was included as a between-subjects factor.  
We found a significant effect of body location, F(4,220) = 10.0, p < .01, partial Eta 

squared hp² = 15.3%, and a marginal significant effect of type, F(1,55) = 3.4, p = .07,          

hp² = 5.8%, indicating that participants’ affective responses were affected by the location of 
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the body that was stimulated and by the type of stimulus (see Table 5 and Figure 17). 

Participants generally experienced poke-like touches as less pleasant than stroke-like touches. 

Touches on the stomach, arm and wrist were significantly less pleasant than touches on the 

upper and lower back regions (F(1,55) �  6.9, p < .01). Also a touch on the stomach was 

experienced as less pleasant than a touch on the upper arm (F(1,55) �  3.9, p < .01). On a scale 

from 0-4, the stomach and the wrist scores lie between “neither unpleasant/nor pleasant (2)” 

and “unpleasant (3)”, whereas the back region and the upper arm mean scores lie between 

“pleasant (1)” and “neither unpleasant/nor pleasant (2)”. In addition to these main effects, we 

found a significant interaction between location and type (F(4,220) = 5.6, p < .01,                

hp² = 9.3%). This indicates that the effects of location and type cannot be described solely in 

additive terms. Due to the tentative nature of our explorations, we decided not to further 

explore this complex interaction. Although order was significant (F(1,55) = 4.8, p = .03,       

h² = 8.8%), we did not find any significant interactions involving order and the within-

subjects factors. 
 

Table 5  
Statistics on affective responses for body location and type of mediated touch   

Type of touch Body location n M SD 
Poke Upper arm 57 1.81 .72 
 Wrist 57 1.95 .67 
 Stomach 57 2.23 .57 
 Upper back 57 1.63 .59 
 Lower back 57 1.82 .63 
Stroke Upper arm 57 1.96 .60 
 Wrist 57 2.09 .87 
 Stomach 57 1.98 .83 
 Upper back 57 1.63 .77 
 Lower back 57 1.42 .63 

 

  
Figure 17: Mean affective responses for body location and type of touch. 
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7.2 Privacy invasion in mediated touch 
Besides affective responses, also privacy invasion was measured during the experiment. The 

question we tried to answer was: Are there differences between men and women in their 

judgment of privacy invasion to same- and opposite-sex mediated touch? 

7.2.1 Effects of gender and dyad composition 

We performed a single between subjects ANOVA on the self-reported judgments of privacy 

invasion. To investigate whether there were differences between men and women in their 

responses to same- and opposite-sex mediated touch, the effects of (a) gender of the 

participant, and (b) gender of the fictional interaction partner, were tested. The (c) order of the 

stimuli was included as additional between-subject factor. 

We found neither a significant difference between male and female participants, 

(F(1,52) = .2, p = .67, h² = 0.3%), nor a significant effect of the interaction partner's gender 

(F(1,52) < .1, p = .83, h² < 0.1%) on the affective responses to mediated social touch. The 

interaction between the gender of the participant and that of the interaction partner was, also 

not significant (F(1,52) = .6, p = .45, h² = 1.1%). On a scale from 0-4, all mean scores lie 

between “no invasion (0)” and “small invasion (1)”, with a tendency towards 1. A one-sample 

t-test proved the privacy scores to be significantly different from zero (t(56) = 12.0, p < .01), 

i.e., males and females perceived a small invasion of privacy when receiving mediated touch 

from either an opposite-sex or a same-sex stranger (see Table 6 and Figure 18). In addition, 

we found a marginally significant effect of order, with F(1,52) = 3.1, p = .09, h² = 5.5%. 

Presumably the sequence in which the stimuli were administered affected participants’ 

judgments of privacy invasion.  
 
Table 6 
Statistics on privacy responses for males and females being remotely touched  

Gender Condition n M SD 
Male Same-sex 13 .85 .51 
Male Opposite-sex 15 .95 .62 
Female Same-sex 15 .77 .60 
Female Opposite 14 .91 .48 

 
Figure 18: Privacy scores for men and women in same- and opposite-sex dyads 
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7.2.2 Effects of gender, dyad composition and relationship 

Now we will explore the question: Is relationship of influence on the judgment of privacy 

invasion in computer mediated touch? 

An extra condition was created by taking into consideration the variable 

‘relationship’. Like mentioned earlier, the variable ‘relationship’ was not controlled for. 

Therefore the next analysis has a highly explorative character. Table 7 shows the statistics and 

the distribution of ‘relationship’ for each gender and condition. 

 
Table 7  
Statistics on privacy invasion for males and females, either in or without a relationship 
Gender Condition Relationship n M SD 
Male Same-sex Yes 6 .88 .34 
Male Same-sex No 7 .81 .65 
Male Opposite-sex Yes 11     1.00 .69 
Male Opposite-sex No 4 .80 .41 
Female Same-sex Yes 12 .89 .62 
Female Same-sex No 3 .30 .10 
Female Opposite-sex Yes 8 .89 .57 
Female Opposite-sex No 6 .93 .39 

 
We performed a single between subjects ANOVA on the self-reported judgment of privacy 

invasion. To investigate whether there were differences between men and women in their 

responses to same- and opposite-sex mediated touch, the effects of (a) gender of the 

participant, (b) gender of the fictional interaction partner, and (c) relationship were tested. 

The (d) order of the stimuli was included as additional between-subject factor. 

We found neither a significant difference between male and female participants, 

(F(1,50) = .4, p = .52, h² = 0.8%), nor a significant effect of the interaction partner's gender 

(F(1,50) = .3, p = .61, h² = 0.5%) on the judgment of privacy invasion to mediated social 

touch. In addition, relationship was non-significant, with F(1,50) = 1.4, p = .25, h² = 2.5%. 

The interaction between the gender of the participant and that of the interaction partner was 

also not significant, with F(1,50) = .7, p = .41, h² = 2.4%. The same applies for the interaction 

of gender of the participant and relationship (F(1,50) = .2, p = .63 and h² = 0.4%). In addition, 

we found a marginally significant effect of order, with F(1,50) = 3.3, p = .07, h² = 6.0%. 

In other words, non-significant results and low effect sizes indicate that privacy 

invasion is judged the same way by both genders when being remotely touched, i.e., neither, 

dyad composition, nor relationship had any demonstrable effect.  

7.2.3 Effects of body location and type of stimulus 

All participants experienced the same set of stimuli, regardless of the condition they were 

assigned to. We were interested how privacy invasion was perceived for different types of 

mediated touch and for different body loci. A single repeated measures ANOVA was 

performed on the self-reported privacy invasion. As within-subject factors, we tested the 

effects of the location (wrist, upper arm, upper back, lower back, or stomach) and type 

("poke" vs. "stroke") of t he stimulus. Since order appeared to be marginally significant in 

previous analyses, it was included as between-subjects factor. 
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We found significant effects of body location and type, with respectively F(4,220) = 32.3,      

p < .01, hp² = 37.0%, and F(1,55) = 8.5, p < .01, hp² = 13.3%, indicating that participants’ 

judgments of privacy invasion were affected by the location of the body that was stimulated 

and by the type of stimulus (see Table 8 and Figure 19). Participants generally experienced 

poke-like touches as less of a privacy invasion than stroke-like touches. Touches on the 

stomach elicited significantly higher privacy invasion responses, than touches on the arm, 

wrist, upper and lower back regions (F(1,55) �  30.4, p < .01). Also a touch on the wrist or 

upper arm was experienced as less of a privacy invasion than a touch on the stomach and the 

upper and lower back regions (F(1,55) �  10.4, p < .01). On a scale from 0-4, the stomach 

typically scored between “small invasion (1)” and “reasonable invasion (2)”. The arm region 

and the back region typically scored between “no invasion (0)” and “small invasion (1)”.  

 In addition, we found a marginally significant interaction between location and type 

(F(4,220) = 2.2, p = .07, hp² = 3.8%. This indicates that the effects of location and type 

probably cannot be described solely in additive terms. Due to the tentative nature of our 

explorations, we decided not to further explore this complex interaction. In addition, we 

found a marginally significant effect of order (F(1,55) = 3.2, p = .08, h² = 5.8%). We did not 

find any significant interactions involving order and the within-subjects factors. 

   
Table 8 
Statistics on privacy invasion for body location and type of mediated touch 
Type of touch Body location n M SD 
Poke Upper arm 57 .46 .63 
 Wrist 57 .56 .87 
 Stomach 57 1.49 .98 
 Upper back 57 .67 .74 
 Lower back 57 .77 .76 
Stroke Upper arm 57 .53 .78 
 Wrist 57 .54 .91 
 Stomach 57 1.58 1.02 
 Upper back 57 .93 .92 
 Lower back 57 1.16 .96 
     

 
Figure 19: Mean privacy invasion responses for body location and type of touch. 
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7.3 Touch Attitude Scales 
The other research question we proposed was: Can the responses in computer mediated touch 

be predicted by touch attitude measures? More specifically, we are interested whether the 

affective responses and the judgments of privacy invasion correspond to participants’ attitude 

towards touch (i.e., as measured by the touch attitude measures). 

A few days after the experiment the participants received an e-mail with a link to an 

online survey. The online survey consisted of the touch avoidance scales TAM1, TAM2 

(Andersen and Leibowitz, 1978) and the same sex touch scale SSTS (Larsen and LeRoux, 

1984). First the results from these scales will be discussed. From literature we expected to 

find TAM1 (measuring same-sex touch avoidance) and SSTS (same-sex touch scale) to be 

measuring the same construct and therefore to be correlated. And indeed, for all 57 

participants we found TAM1 to be highly correlated with SSTS (r = .84, p < .01). Further we 

expected that TAM1 and SSTS would not be correlated with TAM2, because they measure 

different constructs. And indeed, for all 57 participants we found TAM2 not to be correlated 

with TAM1 (r = .10, p = .44), nor with SSTS (r = .11, p = .41).  

Existing research also suggests that gender differences would be noticeable in scores 

to TAM1, TAM2 and SSTS. An independent t-test was used to test the scores to each scale on 

gender differences. For TAM1 we found, t(55) = -5.6, p < .01; for TAM2 we found,         

t(55) = 3.2, p < .01 and for SSTS we found t(55) = -5.6, p < .01. This indicates that gender 

differences appear to be highly significant for all three scales. In Table 9 the statistics are 

shown for male and female participants. The scales ranged from -2 (high touch avoidance) to 

+2 (low touch avoidance), i.e., low means on TAM1, TAM2 and SSTS indicate persons that 

are less comfortable with touch (touch avoider) and high means indicate persons that are very 

comfortable with touch (touch approacher). The results show that female participants were 

more touch avoidant than male participants in case of opposite-sex touch (TAM2). The 

opposite applied for same-sex touch (TAM1, SSTS). This is in correspondence with existing 

literature (e.g. Andersen and Leibowitz, 1978; Remland and Jones, 1988; Martin and 

Anderson, 1993). In addition, Table 9 clearly shows a larger difference for males (1.25) than 

for females (.01) when comparing scores of TAM1 and TAM2, which indicates that males are 

more sensitive to gender of the interaction partner than females.  
 

Table 9  
Statistics of male and female scores on the three attitude scales 

  Males (n=28) Females (n=29) 
 n M SD M SD 
TAM1 57  -.05 .59 .77 .52 
TAM2 57 1.20 .36 .78 .61 
SSTS 57   .10 .57 .96 .60 

 
To examine the predictive value of the touch attitude scales, the affect and privacy scores 

were correlated to TAM1, TAM2, and SSTS scores. For all participants in same-sex dyads, 

the affect and privacy scores were correlated with their TAM1 and SSTS scores (Table 10). 

For all participants in opposite-sex dyads, the affect and privacy scores were correlated with 

their TAM2 scores (Table 11).  
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Table 10 
Correlations between TAM1, SSTS, and Affect / Privacy scores for  
Same-Sex Dyads (N=28) 

  TAM1 SSTS Affect score Privacy score 
TAM1 r   1.00  .88**  -.04 -.09 
SSTS r .88*   1.00  -.19 -.28 
Affect score r    -.04 .19 1.00    .40* 
Privacy score r    -.09    -.28     .40* 1.00 

Notes: All correlations are Pearson correlations. * Correlation is significant at the  
p<.05 level. ** Correlation is significant at the p<.01 level. 

 
Table 11  
Correlations between TAM2, and Affect / Privacy scores for  
Opposite-Sex Dyads (N=29) 
  TAM2 Affect score Privacy score 
TAM2 r 1.00 .02 -.07 
Affect score r   .02        1.00  .30 
Privacy score r -.07 .30 1.00 

Notes: All correlations are Pearson correlations. * Correlation is significant  
at the p<.05 level. ** Correlation is significant at the p<.01 level. 

 
As mentioned before, the correlation between TAM1 and SSTS is highly significant (r = .88, 

p < .01). Also the affect scores and the privacy scores are correlated in same-sex dyads         

(r = .40, p = .04). However, no significant correlations occur between scores to the attitude 

scales and scores of the experiment (i.e., affective responses and judgments of privacy 

invasion). So, although TAM1 and SSTS measure the same construct, neither TAM1, SSTS 

nor TAM2 had any predictive value, i.e., the outcomes of the experiment could not be 

predicted by the attitude scales.  

A shortcoming of the scales is, like Willis and Rawdon (1994) noted correctly, that 

attitude towards touch varies with relationships and with situations. The attitude scales that 

were used in this present study often omit relationships and never include situations. 

Participants who filled out the attitude survey noticed these shortcomings in the questions. 

One male participant noticed that the statements could be interpreted in more than one way. 

He stated that interpretation depended upon, e.g., how people embrace and with what 

intention. This information would affect the answer to a question. Another male participant 

noted that with a lot of questions the context was lacking: “Where did it happen and with 

whom?” A female participant made a comment about the statements dealing with touches 

from persons of the other sex. She noticed that her reaction would depend on who that other 

person was and with what intention the touch occurred. “Therefore I often filled out the 

middle answer”. A similar reaction came from another female participant. She had difficulties 

answering some of the questions, because ‘a touch’ and ‘a kiss’ were very ambiguous. “Do 

you mean out of friendship or sexual? Because the latter you accept from some people, but 

not from the most.” A colleague female participant also had difficulties answering questions 

about kissing. She argued that a statement like "I enjoy kissing persons of the same sex” was 

hard to answer. Her first reaction would be ‘no’, but she indicated that she does kiss her 

mother or her sister. Yet another female participant stated that information about the situation 

was more important to her than knowledge about the other person’s gender: “Whether I like a 

touch or not depends more on the person, how well I know him or her and from the situation 

than from that person’s gender.”  
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8. Discussion 
In the present study we investigated whether computer mediated social touch can be 

experienced as a real touch, by examining the response similarities between mediated and 

unmediated social touch. In the present thesis, we focused on the gender differences generally 

found in the affective responses (i.e., pleasant or unpleasant) to unmediated same- and 

opposite-sex social touch. In addition, we did the same for invasion of privacy. For this 

purpose, we designed a tactile vest that allows people to touch each other over a distance. The 

tactile vest is equipped with several vibrotactile actuators that can transfer different types of 

stimuli (e.g., resembling a stroke or a poke) to different areas of a person's upper body. 

Obviously, mediated touch by means of vibration motors provides a qualitatively limited form 

of touching, especially in comparison to unmediated physical contact. However, it was not 

our intention to recreate accurately the physical experience of a real touch. Rather, our 

intention was to study, using a piece of wearable computing, whether it would be possible to 

discover response similarities between mediated and unmediated social touch. Vibration 

motors were chosen, because they are perhaps the most often used actuators in mediated 

social touch communication devices (e.g., Chang et al., 2000). Secondly, if we were able to 

show response similarities between real and mediated physical contact even with such a 

qualitatively limited haptic device like the tactile vest, this would make a strong case for the 

significance of adding mediated social touch to current communication devices.  

In the experiment, interaction possibilities were limited to mediated touch (as 

provided by the tactile vest), thereby ruling out effects of other verbal and nonverbal cues 

(e.g., speech, text, attractiveness) on the participants' affective responses. Additionally, 

participants were led to believe that the study was about the evaluation of a haptic 

communication system, and that an unknown participant (i.e., from another department) was 

remotely touching them. Information about the gender of this fictional person was provided 

by the experimenter, who read aloud the name of the interaction partner (e.g., William).  

We found neither a significant difference between male and female participants, nor a 

significant effect of the interaction partner’s gender. Possibly our sample was too small (i.e., 

N=57) for the differences in group means to be significant. If anything would turn out 

significant with a larger sample, it would most probably be the interaction between the gender 

of the participant and that of the fictional interaction partner, as this effect was most 

pronounced (F(1,52) = 1.8, p = .19, h² = 3.0%). This is what would be expected from existing 

literature. Peoples' affective responses cannot be predicted from their gender or from the 

gender of their interaction partner alone. Instead, it is the interaction between the two (i.e., the 

same- or opposite-sex dyad composition), that determines the amount of touching one would 

expect and the affective responses one predictably observes in men and women.  

In correspondence with existing research on unmediated social touch, the effect of 

dyad composition (i.e., whether the interaction partner was a man or a woman), although not 

significant, was about ten times larger within our male sample than within our female sample, 

explaining respectively 3.8% and 0.4% of the variance in the total sample. Separate analyses 

performed on the male and female sample showed a more pronounced effect of dyad 

composition within the male sample (p = .11, h² = 9.9%) against a negligible effect within the 
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female sample (p = .73, h² = 0.1%). Apparently, males were more reluctant to receive a 

mediated touch from another male than from a female. 

The fact that male participants in the same-sex mediated touch condition perceived a 

mediated touch as more unpleasant than males in the opposite-sex mediated touch condition, 

is in correspondence with existing studies on unmediated social touch. It is argued that males 

prefer opposite-sex touching to same-sex touching and according to Heslin et al. (1983), men 

generally perceive touch from a woman as pleasant, no matter if it’s a strange woman or a 

woman they are acquainted to.  

As relationship was added to the model as an extra variable, a marginally significant 

interaction between the gender of the participant and that of the fictional interaction partner 

was found (F(1,50) = 1.8, p = .08, h² = 5.3%). Also the interaction of participant gender and 

relationship was marginally significant (F(1,50) = 3.2, p = .08, h² = 5.2%). This indicates that 

the affective responses were not only sensitive to dyad composition, but also to the 

relationship stage (i.e., single vs. dating) of the participant. Additional simple effect analyses 

revealed that dyad composition had a larger effect within our male (F(1,50) = 3.8, p = .06,    

h² = 7.1%) than within our female sample (F(1,50) = .3, p = .57, h² = 0.6%), explaining, 

respectively, 7.1% compared to 0.6% of the variance in the total sample. In addition, it 

revealed that the effect of relationship was significant within the male sample (F(1,50) = 4.0, 

p = .05, h² = 7.4%) and non-significant within our female sample (F(1,50) = .3, p = .57,        

h² = 0.6%). In our study, male participants with a relationship perceived mediated touch as 

less pleasant than single male participants. Apparently, relationship played a role in the 

evaluation of a mediated touch. In contrast, female affective responses to mediated touch 

showed no differences, neither for same- or opposite-sex touch, nor for the relationship 

variable. The effect of being either single or in a relationship on the experience of tactile 

contact with others has not been previously studied, this means we cannot compare our results 

to existing literature. Drawing conclusions based on our results would be very tentative, since 

relationship was a variable that was not correctly controlled for and sample sizes were rather 

low. We can only speculate that relationship might have an influence on the responses to 

mediated touch. In future research, relationship should definitely be correctly controlled for.  

Results also indicated that affective responses of the receiver varied with the 

stimulated body location. Touches on the stomach, upper arm and wrist were significantly 

less pleasant than touches on the upper and lower back regions (F(1,55) �  6.9, p < .01). 

Additionally a touch on the stomach was experienced as less pleasant than a touch on the 

upper arm (F(1,55) �  3.9, p < .01). This indicates that participants probably perceived a 

mediated touch as more than just a vibration motor. According to studies of Jourard (1966), 

the stomach is the least frequently used body part in physical contact, even between friends. 

In a study of Heslin et al. (1983), males rated touches by strangers to the stomach as least 

pleasant, even when the initiator was of the opposite-sex. 

Similar analyses were performed on privacy invasion. Gender, dyad composition and 

relationship showed no significant effects on judgments of privacy invasion. Male and female 

participants did perceive a small invasion of privacy when being remotely touched. Results 

also indicated that privacy invasion of the receiver varied with the stimulated body location. 

Touches on the stomach elicited significantly higher privacy invasion responses, than touches 
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on the arm, wrist, upper and lower back regions (F(1,55) �  30.4, p < .01). Although we have 

no research to compare our results, we think that such results would not be expected if a 

mediated touch would solely be perceived as mechanical vibrations.  

Whether touch produces positive or negative responses may depend on the general 

attitude someone holds towards tactile communication (Major, 1981). To be able to control 

for such individual differences, we adopted three scales (i.e., TAM1, TAM2, SSTS) 

measuring each participant’s attitude towards tactile behavior. The use of these scales gave 

similar results as earlier studies (e.g., Andersen and Leibowitz, 1978; Larsen and LeRoux, 

1984; Guerrero and Andersen, 1994; Willis and Rawdon, 1994), i.e., female participants were 

more touch avoidant than male participants in case of opposite-sex touch (TAM2) and the 

opposite was true for same-sex touch (TAM1, SSTS). Although gender differences appeared 

to be highly significant within each of the three scales, they failed to predict outcomes of our 

experiment, i.e., touch avoiders were not necessarily uncomfortable with mediated touch and 

touch approachers were not necessarily comfortable with mediated touch. This may be due to 

the fact that our own affective response scale was not very reliable (� =.56). It may also be 

ascribed to the low predictive value of the attitude scales. Major (1981) noted that important 

aspects like context and relationship are typically omitted in previous research on touching 

behavior. The same applies for the scales we used, i.e., they comprised statements about touch 

in general situations, barely specified body parts and made no distinction between strangers 

and acquaintances. Besides the study of Sorensen and Beatty (1988), there are to our 

knowledge no other studies that tested the predictive value of these scales.  

 

Limitations and future research 

By replicating existing studies on social psychological effects of touch in a mediated 

situation, several limitations are worth mentioning. These are partly related to the intentional 

limitations imposed on the design and procedure of the experiment, which allowed us to 

investigate the effect of mediated social touch in isolation of other communication cues.  

First of all, in order to obscure the intent of the experiment from the participants, a 

participant’s affective response and judgment of privacy invasion to each stimulus were 

assessed by means of a single self-report item. More items about affect and privacy would 

easily raise suspicion and might give away the intent of the study. However, the use of such a 

single item scale is more sensitive to measurement error. In addition, by letting participants 

self-report their response to each stimulus, such scales are very prone to bias. As an example, 

the significant effect of order is a result of an anchoring bias, i.e., participants used their 

response to the first stimulus as an anchor for their subsequent scorings. Future research 

should also include more objective measuring methods, such as increased pro-social behavior, 

or compliance to a request.  

Secondly, the use of a tactile vest with vibration motors is a rather simplistic and 

qualitatively limited way of presenting mediated touch. More sophisticated haptic devices 

might show more pronounced effects of dyad composition. This means that instead of using 

vibration motors, other technologies (or combinations) could be used to present tactile 

stimuli, e.g., by means of piezoelectric crystals, shape memory alloys, Peltier Junctions. This 

means using actuators that present changes in temperature or pressure. Future research could 
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focus on comparing a range of devices, varying in type and quality of stimulation, to 

investigate their ability to evoke response similarities between the real and the virtual.  

Thirdly, the research took place in a laboratory setting, which might have caused the 

effects to be less obvious. Such a setting is rather artificial and participants knew they were 

going to be touched in a remote way. This might explain the absence of gender differences for 

privacy invasion, i.e., for an invasion of privacy to occur there has to be a discrepancy 

between the expected or desired level of contact with others and the achieved or actual 

contact with others (Altman, 1975). Our experimental mediated touch situation required the 

participants to agree with a certain level of privacy invasion. As a result the difference 

between the expected and actual level of contact was small. In sum, in a laboratory setting, 

participants might not react as strongly as they would in a ‘natural’ setting. A more social 

situation might have shown more pronounced gender effects (cf., Fisher et al., 1976).  

Finally, in everyday communication between humans, touch is just one cue in the 

complex package of (constantly changing) cues. When interpreting the intention of the 

interaction partner all these cues are important. By removing many of those cues, and 

isolating touch, our experimental setting may have caused the effects of physical contact to be 

considerably reduced. In other words, touch may have a larger effect when used in 

combination with other cues then when presented separately. Adding more communication 

cues to the experiment would also allow including a no-touch control condition in the 

experiments. Richer mediated situations could be studied, where one uses mediated tactile 

stimulation in combination with other verbal or nonverbal cues. 

 

Relevance of findings 

This study breaks new ground in its effort to study mediated touch in a controlled setting. It is 

a first step in the collection of empirical data on response similarities between real and 

mediated social touch. Despite the, often self-imposed, limitations, the results contribute 

preliminary evidence for mediated social touch being perceived in similar ways to 

unmediated social touch, i.e., gender differences generally found in same- and opposite-sex 

touch are to a certain extent also present in the mediated situation of our experiment. As 

Haans and IJsselsteijn (2006) argue, this is an important finding when one considers the 

significant differences in stimulation between a human hand and a vibrating 

electromechanical actuator. With that, we think that mediated tactile ways of communication 

should be given the opportunity to develop and survive to a mature level. The relevance of 

this study on mediated social touch may even be extended beyond the implications for the 

development of new haptic devices, and open new perspectives in social psychological 

research on touch. Research that typically relied on the exposure of participants to 

hypothetical (e.g., images, body-maps) touches, rather than actual touches. Mediated social 

touch might enable participants to actually feel and respond to the impact of a touch, thus 

increasing ecological validity without losing experimental control. 

To conclude, with this present study we provided first evidence, by means of a tactile 

vest, that similarities between real and mediated social touch actually exist. Apparently 

mediated social touch goes beyond the cover of our skin, as it is able to ‘grab’ our minds.  
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Appendix 1: Instruction experiment 
 
Instructie experiment: Evaluatie haptisch communica tiesysteem 
 
Het aantal manieren om op afstand te communiceren is de laatste jaren fors 
toegenomen. Denk aan het bellen of sms-en met de mobiele telefoon, het gebruik 
van msn en e-mail, videocommunicatie, etc. De meeste van deze toepassingen 
maken gebruik van spraak en/of beeld. Echter in ons dagelijks leven speelt ook tast 
een belangrijke rol om iets over te brengen. Denk aan de betekenis van een arm om 
je schouder als je het moeilijk hebt, een schouderklopje als je je best hebt gedaan, 
een streling als je verliefd bent, etc. Het overbrengen van informatie middels tast 
noemen we haptisch communiceren. Wanneer we dit doen met een aanraking op 
afstand noemen we dat gemedieerde aanraking; de aanraking is immers niet direct, 
maar wordt door een medium (internet, pc) van de ene op de andere persoon 
overgebracht. In dit onderzoek richten we ons op haptische communicatie middels 
gemedieerde aanrakingen. 
  
Experiment 
In dit onderzoek zal een eerste prototype van een haptisch communicatiesysteem 
worden getest op gebruiksvriendelijkheid en op technische werking. Het systeem is 
ontwikkelt in samenwerking met Industrial Design en bestaat uit haptische chat 
interfaces en haptische vesten. Het is de bedoeling om in de toekomst met dit 
apparaat op afstand (via internet) tekstberichten en tast te communiceren met één of 
meerdere communicatiepartners. Tevens is er de mogelijkheid tot gebruik van een 
webcam. Het unieke van dit communicatiesysteem is dat tekst, zicht en tast 
gecombineerd worden. Het design van de interface is afgeleid van instant messaging 
programma’s als MSN, ICQ, etc. In de figuur hieronder zie je de interface. 
 

 
Figuur: Haptische chat interface 

 
Aan dit experiment nemen telkens twee personen deel, welke zich in aparte ruimtes 
bevinden. Omdat het hier om een prototype van het systeem gaat, is enkel de 
haptische functie actief. Tevens werkt het systeem momenteel slechts in één richting. 
Dit betekent dat één persoon signalen kan sturen en de andere persoon deze 
haptische gebaren kan ontvangen. Daarom bedient de eerste persoon het haptische 
chat programma en de andere persoon draagt het bijbehorende haptische vest. 
 
Op de volgende pagina vind elke persoon zijn of haar persoonlijke instructie voor het 
experiment. 
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Instructie voor persoon met het vest 
Je hebt zojuist kunnen lezen dat aan dit experiment telkens twee personen 
deelnemen. Om het idee van communicatie op afstand te realiseren bevindt de 
andere persoon zich op de afdeling Industrial Design. Hij of zij heeft het haptische 
chat programma op de computer staan. Deze computer staat in verbinding met jouw 
computer en daardoor met het haptische vest.  
Hem of haar wordt gevraagd de interface te evalueren op verschillende aspecten 
(o.a. uiterlijk, werking, gebruiksvriendelijkheid). Tevens is het zijn of haar taak om jou 
gemedieerd aan te raken. De andere persoon is vrij om te kiezen om je buik, 
onderrug, bovenrug, onderarm of bovenarm gemedieerd aan te raken. Zo kan hij of 
zij ervoor kiezen een streelbeweging òf een lokale aanraking naar de genoemde 
lichaamslocaties te sturen.  
 
Jij zult in dit experiment gebruik maken van het haptische vest en de gemedieerde 
aanrakingen van de andere persoon ontvangen. Het is de bedoeling dat je na elke 
gemedieerde aanraking de bijbehorende 5 vragen beantwoordt. De duur van jullie 
taken is op elkaar afgestemd; dit komt er op neer dat jij na elke aanraking ongeveer 
een minuut de tijd hebt om de vragen in te vullen. De andere persoon zal in die tijd 
de interface op kleine aspecten evalueren. Na deze tijd kun je de volgende aanraking 
verwachten. 
 
Om een idee te krijgen van wat je kunt verwachten zul je nu eerst ervaren hoe de 
gemedieerde aanrakingen kunnen aanvoelen.   
 
Succes! 
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Appendix 2: Response questionnaire  
 
 

 
 

zeer 
slecht 

slecht redelijk goed 
zeer 
goed 

1 
Hoe goed/slecht was deze gemedieerde aanraking te 
voelen?  
 �  �  �  �  �  

 
 

 
 zeer 

onprettig 
onprettig 

niet 
onprettig/ 

niet 
prettig 

prettig 
zeer 

prettig 

2 
Hoe prettig/onprettig vond u het om deze 
gemedieerde aanraking van de andere persoon te 
ontvangen? �  �  �  �  �  

 
 

 
 

geen 
inbreuk 

kleine 
inbreuk 

redelijke 
inbreuk 

grote 
inbreuk 

hele 
grote 

inbreuk 

3 
In welke mate ervaarde u deze gemedieerde 
aanraking door de andere persoon als een inbreuk 
op uw privacy? �  �  �  �  �  

 
 

 
 

zeer 
onnatuurlijk onnatuurlijk niet onnatuurlijk/ 

niet natuurlijk natuurlijk zeer 
natuurlijk 

4 
Hoe natuurlijk/onnatuurlijk vond u het 
trilpatroon van deze gemedieerde 
aanraking? �  �  �  �  �  

 
 

 
5 

  
Welke betekenis zou u aan deze aanraking toe kennen? 
 
(Meerdere antwoordopties mogelijk) 
 
 

�  vriendschappelijk 

�  speels 
�  sexueel getint 
�  geruststellend 
�  dominant 

�  anders, namelijk ........................................................ 
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Appendix 3: Questionnaire social touch  

 
Vragenlijst 

Tast in sociale interacties 
 

 
  

Algemene opmerkingen en instructies voor het invullen van de vragenlijst 
 

-  Dit instrument bestaat uit 57 stellingen ten aanzien van gevoelens over het aanraken van 
andere mensen en aangeraakt worden. 

-  Beantwoord alstublieft alle vragen, ook wanneer het lijkt alsof sommige vragen zich 
herhalen. 

-  Het is voor het onderzoek belangrijk dat u een persoonlijk en eerlijk antwoord op de 
vragen geeft. 

-  Er zijn bij deze vragenlijst geen goede of foute antwoorden. Het gaat erom wat op u van 
toepassing is. 

-  Denk niet te lang na over afzonderlijke vragen, maar geef het antwoord dat spontaan in u 
opkomt. 
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Bij elke vraag staan steeds vijf blokjes die u kunt gebruiken om antwoord te geven. Boven de blokjes is 
een beschrijving van de antwoordmogelijkheden gegeven. Geef aan in welke mate een stelling op u van 
toepassing is door één van de volgende antwoord opties aan te kruisen: (-2) mee oneens, (-1) enigszins 
mee oneens, (0) noch mee oneens / noch mee eens, (1) enigszins mee eens, (2) mee eens. Als de vraag 
helemaal geen betrekking op u heeft, dan kiest u voor de categorie ‘niet van toepassing’. 
 
 

 
 Mee 

oneens 

Enigszins 
mee 

oneens 

Noch 
mee 

oneens / 
noch mee 

eens 

Enigszins 
mee eens 

Mee eens 

 

niet van 
toepassing 

1 
Een omhelzing door een vriend(in) van mijn 
eigen geslacht is een teken van echte 
vriendschap. 

�  �  �  �  �   �  
2 

Vrienden van het andere geslacht vinden het 
fijn wanneer ik ze aanraak. �  �  �  �  �   �  

3 
Ik sla regelmatig mijn arm een vriend(in) van 
mijn eigen geslacht. �  �  �  �  �   �  

4 
Wanneer ik zie dat twee mensen van hetzelfde 
geslacht elkaar omhelzen vind ik dat afstotelijk. �  �  �  �  �   �  

5 
Ik ervaar het als prettig wanneer personen van 
het andere geslacht mij aanraken. �  �  �  �  �   �  

6 
Mensen moeten niet zo moeilijk doen over het 
aanraken van personen van hun eigen geslacht. �  �  �  �  �   �  

  
        

 
 Mee 

oneens 

Enigszins 
mee 

oneens 

Noch 
mee 

oneens / 
noch mee 

eens 

Enigszins 
mee eens 

Mee eens 

 

niet van 
toepassing 

7 
Ik vind het onbeschaafd wanneer personen van 
het andere geslacht mij aanraken. �  �  �  �  �   �  

8 
Wanneer iemand van het andere geslacht mij 
aanraakt, ervaar ik dit als onprettig. �  �  �  �  �   �  

9 
Ik zou willen dat ik de vrijheid had om via 
aanraking mijn emoties te tonen aan personen 
van mijn eigen geslacht. 

�  �  �  �  �   �  
10 

Ik vind het prettig om een vriend(in) van het 
andere geslacht te masseren. �  �  �  �  �   �  

11 
Ik vind het prettig om personen van mijn eigen 
geslacht te zoenen. �  �  �  �  �   �  

12 
Ik vind het prettig om vriend(inn)en aan te raken 
die hetzelfde geslacht hebben als ik. �  �  �  �  �   �  
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 Mee 

oneens 

Enigszins 
mee 

oneens 

Noch 
mee 

oneens / 
noch mee 

eens 

Enigszins 
mee eens 

Mee eens 

 

niet van 
toepassing 

13 
Wanneer ik een vriend(in) van mijn eigen 
geslacht aanraak, voel ik me daar ongemakkelijk 
bij. 

�  �  �  �  �   �  
14 

Ik vind het prettig wanneer mijn afspraakje en ik 
elkaar omhelzen. �  �  �  �  �   �  

15 
Ik vind het fijn wanneer een persoon van het 
andere geslacht mij over de rug wrijft. �  �  �  �  �   �  

16 
Ik ervaar het als onprettig om familieleden van 
mijn eigen geslacht een kus te geven. �  �  �  �  �   �  

17 
Intieme aanraking met personen van het andere 
geslacht is plezierig. �  �  �  �  �   �  

18 
Ik heb er moeite mee om aangeraakt te worden 
door een persoon van mijn eigen geslacht. �  �  �  �  �   �  

19 
In mijn communicatie met personen van mijn 
eigen geslacht, speelt aanraking een belangrijke 
rol . 

�  �  �  �  �   �  
 
 
 
 

 
 Mee 

oneens 

Enigszins 
mee 

oneens 

Noch 
mee 

oneens / 
noch mee 

eens 

Enigszins 
mee eens 

Mee eens 

 

niet van 
toepassing 

20 
Wanneer ik behoefte heb aan troost, dan 
waardeer ik het omhelst te worden door een 
persoon van mijn eigen geslacht 

�  �  �  �  �   �  
21 

Ik ga graag om met personen van mijn geslacht 
die zich gemakkelijk voelen bij een aanraking.  �  �  �  �  �   �  

22 
Ik vind het prettig om sommige personen van 
mijn eigen geslacht aan te raken. �  �  �  �  �   �  

23 
Wanneer ik een persoon van mijn eigen geslacht 
omhels, ervaar ik het lichamelijke contact als 
plezierig. 

�  �  �  �  �   �  
24 

Ik voel me gemakkelijk bij het omhelzen van een 
goede vriend(in) van mijn eigen geslacht. �  �  �  �  �   �  

25 
Wanneer ik mijn arm over de schouders van een 
persoon van mijn eigen geslacht sla, voel ik me 
daar gemakkelijk bij. 

�  �  �  �  �   �  
26 

Soms vind ik het prettig om vriend(inn)en van 
mijn eigen geslacht te omhelzen. �  �  �  �  �   �  
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 Mee 

oneens 

Enigszins 
mee 

oneens 

Noch 
mee 

oneens / 
noch mee 

eens 

Enigszins 
mee eens 

Mee eens 

 

niet van 
toepassing 

27 
Ik vind het fijn wanneer sommige personen van 
mijn eigen geslacht een arm over mijn schouders 
slaan. 

�  �  �  �  �   �  
28 

Ik vind het prettig om aangeraakt te worden door 
iemand van mijn eigen geslacht. �  �  �  �  �   �  

29 
Lichamelijke uiting van affectie tussen personen 
van mijn eigen geslacht is gezond. �  �  �  �  �   �  

30 
Ik voel me gemakkelijk bij het geven van een 
massage aan iemand van mijn eigen geslacht. �  �  �  �  �   �  

31 
Wanneer ik gespannen ben, vind ik het fijn om 
een nek- en schoudermassage te krijgen van een 
persoon van mijn eigen geslacht. 

�  �  �  �  �   �  
32 

Het liefst zou ik het aanraken van een persoon 
van mijn eigen geslacht vermijden. �  �  �  �  �   �  

 
 
 
 

 
 Mee 

oneens 

Enigszins 
mee 

oneens 

Noch 
mee 

oneens / 
noch mee 

eens 

Enigszins 
mee eens 

Mee eens 

 

niet van 
toepassing 

33 
Ik voel me ongemakkelijk bij het aanraken van 
een goede vriend(in) van mijn eigen geslacht. �  �  �  �  �   �  

34 
Aanraking tussen personen van hetzelfde 
geslacht zou beperkt moeten blijven tot het 
geven van een hand. 

�  �  �  �  �   �  
35 

Het gevoel van genegenheid dat ik soms krijg bij 
het aanraken van goede vriend(inn)en van mijn 
eigen geslacht, vind ik prettig. 

�  �  �  �  �   �  
36 

Wanneer ik hoofdpijn heb, voelt het goed 
wanneer iemand van mijn eigen geslacht mijn 
nek en schouders masseert. 

�  �  �  �  �   �  
37 

Soms omhels ik personen van mijn eigen 
geslacht die ik goed ken.  �  �  �  �  �   �  

38 
Het doet me goed om personen van hetzelfde 
geslacht elkaar te zien omhelzen bij een 
begroeting. 

�  �  �  �  �   �  
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Ten slotte willen we u verzoeken een aantal vragen over uzelf in te vullen. Gelieve uw antwoorden op 
de stippellijnen in te vullen. 
 
Naam: .............................................. 
 
Geslacht: ....... (M / V) 
 
Leeftijd: ......... jaar 
 
Relatie: ............................................ (Ja / Nee / Geef ik liever geen antwoord op) 
 
Nationaliteit: ................................... 
 
Sexuele geaardheid: ........................ (Heterosexueel / Homosexueel / Bisexueel / Geef ik  

 liever geen antwoord op)  
 
Eventuele opmerkingen kunt u hieronder kwijt: 
.......................................................................................................................................................
.......................................................................................................................................................
.......................................................................................................................................................
....................................................................................................................................................... 
 
 
 


