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BODY IMAGE AND PRESENCE IN VIRTUAL REALITY

ABSTRACT

In the present study we theorised that an experienced sense of presence in immersive
virtual reality (IVR) systems was related to peoples’ experience of their body. Prior to
using an IVR, 64 participants completed a number of scale questionnaires on different
dimensions of body image. Following approximately 15 minutes of IVR use,
participants completed a Presence Questionnaire. It was hypothesised that scores on
body dissatisfaction and Social Physique Anxiety would be negatively correlated with
scores on a Presence questionnaire, while scores on Somatoform Dissociation and
Physical Self-Efficacy would be positively correlated to scores on the Presence
Questionnaire. Body dissatisfaction was in fact found to be significantly negatively
correlated to Presence, there was no significant correlation between Social Physique
Anxiety and Presence, and both Somatoform Dissociation and Physical Self-Efficacy

were significantly and positively correlated with Presence.



INTRODUCTION

One strand of research on immersive virtual reality (IVR) is ‘presence’, that is, the
extent to which a person feels present in the computer environment. It has been
suggested that in addition to hardware and software characteristics of a virtual system,
psychological variables play a role in the degree to which persons feel present when

interacting with a virtual environment.'

The present study has a concern with the relationship between the experience of the
body and an experienced sense of presence in IVR. While previous studies have
addressed issues of body awareness following use of an IVR system, none has of yet
examined the relationship between body experience and the sense of presence in such
systems. In a study conducted by Cioffi* a high proportion of subjects immersed in
virtual reality reported feeling in the absence of gravity, as well as failing to feel their
bodies. In part based upon this study, Riva® argued that the user in an immersive
virtual environment experiences disruptions in their usual sensorimotor loops due to
distortions, time delays, and 'noise' in the system, which renders the person more

aware of the perceptual and associated sensorimotor processes of the body.

In a2 more recent study Murray and Gordon® carried out an experiment into the
influence of an immersive virtual experience on the perceptual awareness of the body.
A Body Awareness questionnaire was administered to users of a Desktop and an
immersive implementation of a virtual environment. The results indicated significant
differences on a number of Body Awareness dimensions. The Desktop group were

found to experience higher levels of skin, muscular, and cardiovascular awareness,



while the Immersive group experienced higher levels of body boundary ambiguity
and aural awareness. Taken together, these findings were indicative of a lower level

of body awareness in participants using immersive virtual reality.

While the above studies share a concern with the experience of the body in IVR,
research into the relationship between body experience and a sense of presence in
IVR is lacking. One reason while this issue is of interest is that IVRs specifically for
treating persons with eating disorders have been developed with the assumption that
they afford a sense of presence which facilitates such treatment.” If the assertion that
little is known about the relationship between body image and presence in general

holds, then this is even more the case for persons with body image disturbance.

Psychological studies of body image studies can be divided into research areas which
address person’s perceptual experience of their bodies (such as body size estimation,
and sometimes referred to as the ‘body percept’), their own subjective feelings
towards their bodies (such as weight and body shape satisfaction, and sometimes
referred to as the ‘body concept’),® and their beliefs about others’ responses to their
bodies.” While these approaches differ in significant ways they share a concern with

elaborating the relationship between the body and the self.

‘Perceptual’ body image research has explored people’s accuracy in reporting their
body size,® shape and weight in relation to their actual proportions,9 sensations or the
lack of sensations from the body,'® as well as a person’s general perception of their

body boundaries.”



A second area of body image research concentrates upon person’s evaluation of their
bodies and its relationship to feelings of self-worth."! One early study in this regard is
that of Secord and Jourard'? who introduced the term ‘body cathexis’ to separate
people’s subjective feelings about their bodies from their objective physical
characteristics.” This includes attitudes and beliefs about bodily appearance. This
research commonly asks participants to evaluate their level of satisfaction with

different bodily parts or properties. '> '3

Another, less-well researched area of self-evaluated body experience is that of
perceived physical competence, or peoples’ feelings of confidence in demonstrating
these skills in the company of others.! For example some people might be expected
to feel more physically competent (such as athletes and people who engage in other
physically demanding sports) while others might be expected to feel less competent
(perhaps as the result of physical disability or chronic illness). As such, peoples’
perceptions of their degree of physical competency might be expected to impact upon

the relationship between their selves and their bodies.

Increasingly, body image research is beginning to address the beliefs that people have
about how other people will evaluate their bodies. This comes from recognition that
satisfaction with one’s appearance is highly influenced by social interaction. Hart et
al.,” for instance, note that while many people think that others view their bodies
favourably or are not concerned with others’ responses to their bodies, others may be
“chronically concerned” with how others evaluate their bodies. This may be because
their bodies are objectively unattractive or because they hold an unrealistically

negative perception of their bodies. As a result they will tend to stay away from

un



occasions and events (such as swimming in public) during which their bodies would

be open to the (possible) evaluation of others.

The present study draws upon the above areas of body image research and seeks to
explore the relationship between participant scores on a number of body image
dimensions prior to use of an IVR system and subsequent scores on a presence
questionnaire following such use. The first aspect of body image this study is
concerned with is that of body satisfaction. We theorise that being satisfied with one’s
body will be conducive to an experienced sense of presence in IVR. Prior work has
suggested that when the body becomes an object of awareness rather than a medium
of perception and action, engagement in pre-reflective activity becomes more
difficult. '* ' For presence to occur in IVR the peripheral devices (e.g. head mounted
display and 3D mouse) and computer environment must also cease to be objects of

awareness but become pre-reflective mediators of perception and action. ' '¢

Based upon this phenomenological theory of the body in virtual reality, we would
expect that for Presence to occur the body must cease to be an object of awareness
but, rather, a pre-reflective medium of perceptual and motor expression. In contrast,
when a person is dissatisfied with their body image, we theorise this leads to a greater
awareness of the body which makes it an object of thematic awareness and hence
reduces the person’s sense of presence. A heightened focus on the body along with
dissatisfaction with the appearance of the body is related to an experienced anxiety
about having one’s physical appearance evaluated in public. Therefore, we would also
expect persons high in such anxiety to fell less present in IVR than persons low in

such anxiety.



Another key dimension of body image the present study is concerned with is the
perceptual experience of the body. One measure of this aspect of body image is the
Somatoform Dissociation Questionnaire which measures the degree to which persons
have amplified (e.g. pain) and reduced (e.g. anaesthesia) somatosensory experiences.
We theorise that persons who score high on this measure have a general dissociation
between their bodies and self. As the IVR in the present study does not include a body
representation, we would expect that this would contribute to this body/self

dissociation with such persons being more likely to feel present within the IVR.

A final aspect of body image that the present study is concerned with is that of
physical competence. We theorise persons who feel physically competent are more
likely to feel satisfied with their bodies, and to not experience somatoform
dissociation. However, because the use of IVR involves physical capacities (such as
the appropriate turns of the head and body and the use of a hand-held mouse) we

would expect physical competence to play a part in the experience of Presence.

To summarise, we make a number of hypotheses from the theory outlined above,
namely that scores of presence will be

1. Negatively correlated with scores of body dissatisfaction;

2. Positively correlated with scores of Somatoform Dissociation;

3. Positively correlated with scores of Physical Self-Efficacy;

4. Positively correlated with scores of Social Physique Anxiety;



METHOD

Participants

Students and staff at the research institution of the first author were asked to take part
in a study of ‘body experience’ which involved using an IVR system. Three
recruitment methods were used: poster advertisements on campus; email
advertisement to students and staff; and via advertisement on the pages of the
university’s virtual magazine. A total of 64 people (40 females, 24 males, mean age

33.81, SD 9.47) took part in the study.

Materials

A Virtual Research V6 head-mounted display (HMD) was used to immerse
participants in the virtual environment. The virtual environment was run on a custom-
built PC, and a 3D mouse was used to navigate it. The Cityscape virtual environment
is comprised of over 300 buildings and over 1000 sections of street. '” The central
region of the city is composed of larger office type buildings, whereas there are
smaller buildings and more grass areas towards the outskirts. All streets and avenues
are titled on signs visible to participants, which require comparable proximity in the

real-world to be readable to users.



Measures

Body Satisfaction Scale (BSS): The BSS was developed to measure
satisfaction/dissatisfaction with body parts.® The scale consists of 16 named body
parts (e.g. “Legs”) to which the respondent is asked to indicate on a 7-point scale
(“very satisfied’ (1) to ‘very unsatisfied’ (7)) their degree of satisfaction with each.
Three sub-scales are derived from this. The first is a ‘general’ scale which includes all
items, the second a ‘head’ scale including most items relating to the face (7 items),
and the third a ‘body’ scale including those items relating to body parts (7 items). The
scale was employed in the present study as a measure of participants’ affective
responses to their own bodies. The range of possible scores for the complete scale and
its sub-scales are (in order) 16-112, 7-49, 7-49. The scale is employed in the present

study as an indication of participants’ affective body image.

The Somatoform Dissociation Questionnaire (SDQ-20): The SDQ-20 is a 20-item

instrument designed to measure ‘somatoform dissociation’ or the degree to which the
person experiences negative (e.g. losses of perceptions and control over functions) or
positive (e.g. localized pain) perceptual or somatic symptoms indicative of
dissociative disorder.'” Responses are made to 20 statements (e.g. “It sometimes
happens that it is as if my body, or part of it, has disappeared”) on a 5-point scale
(from ‘not applicable’ (1) to ‘highly applicable’ (5)) with the possible range of scores
being 20-100. This scale is employed in the present study as an indication of

participants’ perceptual body image.



Physical Self-Efficacy Scale (PS-ES): The PS-ES is a 22-item scale which assesses
the degree to which respondents have a sense of physical self-efficacy.'® The scale has
two subscales: Perceived Physical Ability (10-items, e.g. ‘I am not agile and
graceful’) and Physical Self-Presentation (12-items, e.g. ‘Sometimes I feel
uncomfortable shaking hands because my hands are clammy’). High scores on the
former are taken to indicate higher perceived physical ability, while high scores on the
latter indicate greater confidence in the presentation of physical skills. Responses are
made to 22 statements (e.g. “I find that I am not accident prone”) on a 6-point scale
(‘strongly agree’ (1) to “strongly disagree’ (6)). The range of possible scores for the

complete scale and its sub-scales are (in order) 22-132, 10-60, and 12-72.

Social Physique Anxiety Scale (SPAS): The SPAS is a 12-item self-report measure of

the degree to which people become anxious at the prospect or presence of their
physique being observed or evaluated by others.” Respondents indicate the degree to
which each statement (e.g. “It would make me uncomfortable to know others were
evaluating my physique/figure”) is characteristic of them on a 5-point scale (‘not at
all’ (1) to ‘extremely characteristic’ (5)). This scale was employed in the present study
as it has a focus on how people feel others evaluate their personal appearance, and as
such emphasises the social dimension of body image. The range of possible scores for

the scale is 12-60

Presence Questionnaire (PQ): One common measure of presence in VR is a Presence
Questionnaire, Slater and colleagues’ ¥ questionnaire is comprised of questions on the
sense of being in the virtual environment (V)E, the degree to which the VE becomes

the dominant reality for participants, and to what extent participants view the VE as a
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‘place’ they visited rather than simply images they saw. The original questionnaire
was comprised of three questions measured on a 7-point scale, but has been extended.
In the work of Slater and colleagues the way in which scores on this questionnaire
have been calculated has been to total the number of ‘high’ (i.e. 6 or 7) scores for
each participant. Therefore the questionnaire used in the present study consists of six

items measured on a seven point scale, and has a possible score range of 0-6.

Procedure

Participants completed all scales (except the Presence Questionnaire) prior to the
immersive virtual reality (IVR) trial, which took approximately 15 minutes.
Following this, participants donned a head-mounted display (HMD) and received
instructions on how to use a 3D mouse to navigate the virtual environment (VE). The
VE was a colour cityscape environment comprising buildings, roads, paved and
grassy areas. Participants were asked to locate an object within the environment (a
representation of an Easter Island head statue). After 15 minutes the trial was stopped,

and participants then completed a Presence questionnaire.

RESULTS

Participants’ mean scores for each measure are shown in Table 1.

[INSERT TABLE I ABOUT HERE]
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Pearson Correlations were performed on the study measures. Participants’ total scores
on the Body Satisfaction Scale were negatively correlated with scores on the Presence
Questionnaire (r=-.427, p>0.01), as were scores on the Head Only (r=-.374, p>.01)
and Body Only (r=-.445, p>.01) subscales. Scores on Somatoform Dissociation
(r=.364, p>0.01), Physical Self-Efficacy (r=.209, p>0.05), and the Perceived Physical
Ability (r=.309, p>.01) subscale of the Physical Self-Efficacy scale were positively
correlated with scores on the Presence Questionnaire. The correlations between Social
Physique Anxiety (r=-.169, p<0.05), the Physical Self-Presentation (r=.003, p<0.05)
subscale of the Physical Self-Efficacy scale, and Presence were not significant. A

summary of these results is provided in Table 2.

[INSERT TABLE I1 ABOUT HERE]

DISCUSSION

As predicted, scores on body dissatisfaction were found to be negatively correlated
with scores on a Presence questionnaire, while scores on Somatoform Dissociation,
and Physical Self-Efficacy were all positively correlated to scores on the Presence
Questionnaire. However, the correlation between Social Physique Anxiety and

Presence was not significant.

To date, the role of body experience (a variety of perceptions, thoughts and beliefs

about the body subsumed under the term ‘body image’} in relation to presence has not

been a topic of research concern. Taken together, the findings of the present research
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suggest that pre-existing experiences of the body will influence the degree to which a
person feels ‘present’ within an immersive virtual environment (IVE). They are less
likely to feel present if they are dissatisfied with their body, have lower levels of
somatoform dissociation, and have lower levels of Physical Self-Efficacy and

Perceived Physical Ability.

It may be that, as Riva suggests, immersive virtual reality (IVR) renders the person
more aware of their body, which in turn reminds them of their dissatisfaction with it.
However, this in turn may mean that an experience of presence is less likely. While it
is of general interest to find this relationship, it is of particular relevance to the
development and use of IVRs in the treatment of eating disordered patients, who tend
to score much higher on measures of body dissatisfaction, If achieving a sense of
presence within IVEs is considered an important aspect of such therapeutic

interventions then this issue is clearly of some concern.

The found relationship between Somatoform Dissociation and an increased sense of
Presence is also of interest. The persons scoring high on this measure experience
perceptual or somatic symptoms indicative of dissociative disorder. It may be that
these experiences are compounded by the disruptions in participants® sensorimotor
loops suggested by Riva to result from the distortions, time delays, and 'noise' in the
IVR system. However, the result of this would seem to be a reduced awareness of the
body, which results in higher levels of reported presence. However, the implications
of this for IVR scenarios where embodied capacities and skills are required for the
virtual task are open to question. The present findings that participants reporting

lower levels Physical Self-Efficacy and Perceived Physical Ability also reported
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lower levels of presence suggests that the experience of Presence in IVR can be seen

as in part a product of the embodied experience of participants.

Despite the significant correlations reported in this paper we would suggest that the
interpretations presented here are at the moment tentative. Further work is not only
needed to establish the relationship between the body experience variables examined
here in relation to the experience of Presence, but in to how these variables are related

to one another.

14



REFERENCES

1. Slater M, Usoh M. Representation systems, perceptual position and presence in
virtual environments. Presence: Teleoperators and Virtual Environments 1994; 2(3):

221-34.

2. Cioffi G. (1993). Le variabili psicologie implicate in une'sperienza virtuale
[Psychological variables that influence a virtual experience]. In Belotti G, ed. Del

Virtuale [Virtuality]. Milano, Italy. H. Rostro. Pp. 197-204.

3. Riva G. Modifications of body-image induced by virtual reality. Perceptual and

Motor Skills 1998; 86: 163-70.

4. Murray CD, Gordon M. Changes in bodily awareness induced by immersive virtual

reality. CyberPsychology and Behavior 2001; 4(3): 365-72.

5. Riva G, Bacchetta M, Baruffi M, Molinari E. Virtual-reality-based
multidimensional therapy for the treatment of body image disturbances in binge

eating disorders: Apreliminary controlled study. IEEE Transactions on Information

Technology in Biomedicine 2002; 6(2): 1-11.

6. Slade PD, Dewey ME, Newton T, Brodie D, Kiemle G. Development of the body

satisfaction scale (BSS). Psychology and Health 1990; 4: 213-26.



7. Hart EA, Leary MR, Rejeski WJ. The measurement of social physique anxiety.

Journal of Sport and exercise Psychology 1989; 11: 94-104.

8. Cappon D, Banks R. Distorted body perception in obesity. Journal of Nervous and

Mental Disorders 1968; 46: 465-7.

9. Cash TF, Wood KC, Phelps KD, Boyd K. New assessment of weight-related body

image derived from extant instruments. Perceptual and Motor Skills 1991; 73: 235-41.

10. Nijenhuis ERS, Spinhoven P, van Dyke R, van der Hart O, Vanderlinden J. The
development and psychometric characteristics of the somatoform dissociation

questionnaire. The Journal of Nervous and Mental Disease 1996; 184(11): 688-94.

11. Cash TF, Green GK. Body weight and body image among college women:
Perception, cognition, and effect. Journal of Personality Assessment 1983; 50: 290-

301.

12. Secord PF, Jourard SM. The appraisal of body-cathesis: body-cathesis and the

self. Journal of Consulting Psychology 1953; 17: 343-7.

13. Franzoi S, Shields SA. The body esteem scale: multidimensional structure and sex

differences in a college population. Journal of Personality Assessment 1984; 48(2):

173-8.

16



14. Ryckman RM, Robbins MA, Thornton B, Cantrell P. Development and validation
of a physical self-efficacy scale. Journal of Personality and Social Psychology 1982;

42: 891-900.

15. Murray CD, Sixsmith J. The corporeal body in virtual reality. Ethos 1999; 27(3):

315-43.

16. Murray CD. Towards a phenomenology of the body in virtual reality. Research in

Philosophy and Technology 2000; 19: 149-73.
17. Murray CD, Bowers J, West A, Pettifer S, Gibson S. Navigation, wayfinding and
place experience within a virtual city. Presence: Teleoperators and Virtual

Environments 2000; 9(5): 438-51.

18. Usoh M, Catena E, Arman S, Slater M. (2000) Using presence questionnaires in

reality. Presence: Teleoperators and Virtual Environments 2000; 9(5): 497-503.

17



TABLE 1. PARTICIPANTS” SCORES ON STUDY MEASURES

Measure Minimum | Maximum | Mean | Standard
Score Score Score | Deviation
Body Satisfaction 16 89 49.84 | 19.69
Head Only Sub-scale 7 41 2045 | 8.71
Body Only Sub-scale 7 43 23.78 | 9.69
Somatoform Dissociation 20 59 31.44 | 9.33
Physical Self-Efficacy 53 117 79.08 | 12.30
Perceived Physical Ability Sub-scale | 15 60 3430 | 8.23
Physical Self-Presentation Sub-scale | 31 64 4478 | 7.80
Social Physique Anxiety 16 52 37.58 | 8.69
Presence Questionnaire 0 6 2.00 |1.80
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TABLE II. PEARSON CORRELATIONS ON STUDY MEASURES

Measure Presence

Questionnaire

Body Satisfaction ~427(**)
.000

Head Only Sub-scale -374(**%)
.002

Body Only Sub-scale - 445(F*¥)
.000

Somatoform Dissociation | .364(***)

.002

Physical Self-Efficacy .209(%)

.049
Perceived Physical 309(*%)
Ability Sub-scale .007
Physical Self .003
Presentation Sub-scale 489

Social Physique Anxiety | -.169

090

* Correlation is significant at the 0.05 leve! (1-tailed).
** Correlation is significant at the 0.01 level (1-tailed).

*** Correlation is significant at the 0.01 level (2-tailed).
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