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Abstract
This experiment examined the feasibility of 360° video as a tool for public health messaging by investigating the effect that 
viewing the 360° documentary The Waiting Room VR had on female viewers’ sense of identification, attitudes to breast can-
cer screening and mortality salience. A key part of the documentary places participants in a viewpoint ambiguously aligned 
to that of the film’s director and subject, Victoria Mapplebeck (VM), in a scene that recreates her radiotherapy treatment 
for breast cancer. Eighty female participants watched the documentary either sitting upright with the chair back set at a 90° 
angle or reclining with the chair back set at a 140° angle (consistent with VMs posture) under conditions of either high or 
low cognitive load. The effect of posture type was measured explicitly using questionnaires on presence, identification and 
breast self-examination (BSE) intention as well as implicitly using a lexical decision task to measure death-thought awareness 
(DTA). Reclined posture led to a higher sense of spatial presence but no increase in identification with VM. Significantly 
increased identification with VM led to greater intention to conduct BSE. There were no effects of posture, cognitive load 
or identification on DTA. The implications of these results for using 360° video as a behaviour change tool, the effects of 
the COVID-19 pandemic on the terror management manipulation and the relevance of spatial viewpoint in 360° video are 
discussed.

Keywords  Virtual reality · 360° Video · Posture · Presence · Identity · Terror management theory · Breast self-
examination · Public health communication

1  Introduction

Recent advances in virtual reality technology (VR; see 
supplementary materials for a full table of acronyms) have 
produced considerable interest in the development of non-
fiction VR content (Bevan et al. 2019). One key part of VR’s 
appeal lies in its ability to enable the user to see the world 
through the perspective of another. It has been argued that 
this ability to shift perspective has the potential to increase 
empathy, change attitudes and influence behaviour (Ber-
trand et al. 2018; Farmer and Maister 2017; Ventura et al. 

2020). One area in which this effect could be particularly 
valuable is in the transmission of public health-related mes-
sages. In the current study, participants viewed a 360° video 
documentary recounting the director Victoria Mapplebeck’s 
(VM) treatment for breast cancer using a head-mounted dis-
play. We manipulated the postural match between VM and 
the participant to increase or decrease identification with 
her. We then examined the effect of this manipulation and of 
identification with VM on participants’ intention to conduct 
breast self-examination (BSE) and on their levels of death-
thought awareness (DTA).

1.1 � Virtual reality, embodiment and empathy

One of the key reasons that VR may increase empathy more 
than other forms of media is that it allows the user to expe-
rience a strong sense of embodying another person (Bailey 
et al. 2016; Kilteni et al. 2012). Kilteni et al. (2012) suggest 
embodiment consists of three subcomponents: the sense of 
self-location, the sense of agency, and the sense of body 
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ownership. Generally, the sense of self-location has been 
most closely linked to having the first-person visual per-
spective of the body (Blanke and Metzinger 2009), sense of 
agency to the synchronicity of sensorimotor signals (Far-
rer and Frith 2002), and body ownership to the synchrony 
of multisensory signals (Tsakiris 2010). However, several 
studies have found that giving participants a first-person per-
spective over a virtual body was sufficient to create a feeling 
of embodiment even without multisensory or visuomotor 
synchronisation (Carey et al. 2019; Galvan Debarba et al. 
2017; Slater et al. 2010). The extent to which a first-person 
perspective is necessary for embodiment is much debated 
with some studies, suggesting that a first-person perspec-
tive is essential for the experience of embodiment (Petkova 
et al. 2011), while others have suggested that synchronous 
multisensory stimulation can induce a sense of embodiment 
even with a third-person perspective (Galvan Debarba et al. 
2017), albeit not as strongly.

One aspect of bodily alignment that has been less 
explored is the role of postural match between real and vir-
tual body in creating a sense of embodiment. Research using 
the rubber hand illusion has demonstrated that the sense of 
ownership over specific body parts is highly sensitive to their 
congruency with the participants actual body (Costantini 
and Haggard 2007; Tsakiris and Haggard 2005). To date, 
there has been comparatively little research into the effects 
of postural match in the full-body illusion. De la Peña et al. 
(2010) demonstrated that embodying a virtual avatar, which 
was viewed in a stress position, led participants to report 
negative affective responses even though the participants 
were not in the same position. In a follow-up study, Berg-
ström et al. (2016) found that body ownership reports were 
lower when an avatar was viewed in a stress position com-
pared to a comfortable position even though neither of these 
positions matched that of the participant’s real body. The 
authors also noted that ownership scores in both conditions 
were lower than in previous studies in which the posture of 
the participant and avatar matched although they could not 
directly compare matching and non-matching postures. In 
the current study, we aimed to manipulate postural align-
ment in order to change the level of identification with VM.

Documentary work has demonstrated that having a virtual 
body and feeling ownership over it helped the participant 
to engage with the content (de la Peña et al. 2010). As well 
as creating a feeling of “being there” known as presence, 
immersive virtual environments may also result in increased 
feelings of embodiment. Some argue that there are differ-
ences between perspective taking that can lead to empa-
thy requiring use of cognitive resources and motivation as 
opposed to virtual embodied experiences (Van Loon et al. 
2018). Several researchers have sought to investigate how 
factors like presence, embodiment and empathy modulate 
the process of engagement. Shin (2018) found evidence for 

a two-stage process in which initial levels of presence lead to 
an increase in both empathy and embodiment, and these fac-
tors then influence the participant’s feeling of engagement. 
Barbot and Kaufman (2020), on the other hand, have sug-
gested a direct pathway between the experience of embodi-
ment and changes in empathy when viewing immersive VR.

1.2 � Virtual reality, identification and health 
outcomes

In the past two decades, VR has increasingly been deployed 
as a healthcare tool across a range of areas. In terms of 
training, VR has been used to train skills in practitioners 
including surgeons (Jin et al. 2021; Logishetty et al. 2019) 
and nurses (Chen et al. 2020), as a tool for simulating deci-
sion making during doctor–patient interactions (Fertleman 
et al. 2018) and as a means of increasing empathy and com-
munication among practitioners (Buchman and Henderson 
2019). VR has also been used in the treatment of patients in 
areas including physical (Elor and Kurniawan 2020; Howard 
2017; Voinescu et al. 2021) and cognitive (Maggio et al. 
2019) rehabilitation, pain relief (Matamala-Gomez et al. 
2019) and in the treatment of mental health (Emmelkamp 
and Meyerbröker 2021). However, to date, there has been 
little interest in VR use as a medium for communicating 
public health messages.

The idea that creating a sense of presence and identifica-
tion with the protagonist of a narrative might change behav-
iours has been of interest to researchers in public health 
messaging. Researchers across several disciplines have high-
lighted the power of narrative to immerse audiences within 
the situations they depict and argued that this process of 
transportation makes narratives a powerful persuasive tool 
(Dal Cin et al. 2004; Green and Brock 2000; Van Laer et al. 
2014). This persuasive power of narrative transportation has 
been applied to a range of public health contexts including 
encouraging intentions towards: sun safe-behaviour (Jensen 
et al. 2017; Lillie et al. 2021); human papillomavirus vac-
cination for cervical cancer prevention (Frank et al. 2015; 
Krakow et al. 2017); attending mammograms (McQueen 
et al. 2011; McQueen and Kreuter 2010); and attending 
colonoscopies (Jensen et al. 2014).

A meta-analysis of 25 studies that investigated the persua-
sive effective of narratives in healthcare found a small but 
significant effect of narrative techniques (Shen et al. 2015). 
Of particular interest to the current study were the findings 
that narratives presented via audio–visual channels were 
more effective than those presented via text alone, a find-
ing the authors attributed to the stronger emotional effect 
of these channels compared to text. It was also found that 
longer texts with more detailed information were more effec-
tive than shorter texts. Both these findings suggest that nar-
ratives delivered in a more immersive and engaging manner 
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have a strong persuasive effect. In this context, the immer-
sive nature of VR to drive engagement with issues around 
healthcare can be viewed as an extension of the narrative 
persuasion approach to a new technological platform.

1.3 � Breast cancer and self‑examination

The target of identification in the current study is VM a 
woman undergoing treatment for breast cancer. Breast can-
cer is the most common form of cancer in the UK, account-
ing for 15% of all new cancer cases (Cancer Research UK 
2021). However, it also has a high survival rate with 75% 
of women being diagnosed with breast cancers surviving 
their disease for more than 10 years post-diagnosis. This is 
due to its high survival rate when detected early, a fact that 
highlights the potential benefits of breast cancer awareness 
and regular BSE. The importance of regular BSE is pro-
moted through frequent prominent public health campaigns 
such as Breast cancer awareness month (Jacobsen and Jacob-
sen 2011) and the promotion of breast cancer awareness on 
social media (Vraga et al. 2018).

The effectiveness of BSE has been contested (Allen 
et al. 2010; Austoker 2003) with some research (Køsters 
and Gøtzsche 2008; Miller and Baines 2011), suggesting 
that BSE does not lead to greater survival rates. However, a 
recent meta-analysis suggested that increased uptake of BSE 
does lead to greater attendance for breast cancer screening 
(Anastasi and Lusher 2019). Therefore, willingness to con-
duct BSE may stand as a useful proxy for overall awareness 
of the risks of developing breast cancer.

1.4 � Death‑thought awareness and terror 
management theory

In addition to the direct effect of identifying with VM on 
BSE intention, we were also interested in understanding 
the cognitive mechanisms underlying this relationship. 
One possible mechanism that may be relevant is DTA. The 
significance of DTA in cognitive processing has been most 
thoroughly addressed by proponents of terror management 
theory (Pyszczynski et al. 2015; Rosenblatt et al. 1989) who 
have argued that awareness of our own mortality plays a 
significant role in a wide range of cognitive, affective and 
social processes. In brief, terror management theory argues 
that, as humans, we reduce the sense of threat generated by 
mortality awareness via anxiety buffering processes includ-
ing: self-esteem; close attachments and cultural worldviews.

Given the crucial role that awareness of mortality plays 
in terror management theory proponents of the theory have 
developed multiple tasks aimed at measuring the extent to 
which a participant is focused on death-related thoughts. 
In their review of the literature, Hayes et al. (2010) iden-
tify several methodologies used to tap into DTA. One such 

measure is the use of a lexical decision task containing 
death- and non-death-related words. Participants have been 
found to respond faster to death-related words after remind-
ers of mortality (Fritsche et al. 2008) and threats to their 
worldview (Schimel et al. 2007).

Several previous studies have sought to investigate how 
the insights of terror management theory might be applied to 
healthcare provision and public health messaging (e.g. Bozo 
et al. 2009; Goldenberg et al. 2008; Stevens 2009). Of par-
ticular interest to our study given the documentary’s focus 
on cancer treatment is research by Arndt et al. (2007). In a 
series of studies, the authors found that priming participants 
with cancer-related words led to increased DTA but only 
under conditions of high cognitive load or subliminal prim-
ing. They explained these results by drawing on previous 
research, suggesting that conscious awareness of mortality 
results in the effortful suppression of death-related thoughts, 
which was not possible when cognitive load was high or 
when the priming of cancer-related words occurred below 
conscious awareness (Arndt et al. 1997).

In addition to showing the effect of cancer primes on 
DTA, Arndt et al. (2007) also showed a link between DTA 
and intention to conduct BSE. In one experiment, partici-
pants who learned about cancer under low cognitive load 
(and so were better able to suppress DTA) were more likely 
to respond positively to questions around conducting a BSE 
compared to those who learned about cancer under high cog-
nitive load who were unable to suppress thoughts linking 
cancer to death. In a separate experiment, the authors found 
a link between personal relevance and DTA with participants 
who viewed themselves as more at risk of cancer showing 
less DTA. The authors interpreted this as evidence that those 
participants were the most motivated to suppress DTA. This 
finding suggests that those who identify most with a cancer 
patient will be more likely to show decreased DTA.

1.5 � Current study

The current study examined whether changing identifica-
tion with a breast cancer patient through the manipulation 
of posture would lead to changes in both DTA and intention 
to conduct a BSE. To do this, we used The Waiting Room 
VR (Mapplebeck 2019: TWR) a 17-min-long 360° documen-
tary film that describes filmmaker VM’s journey through her 
breast cancer diagnosis and subsequent treatment. In VM’s 
words: “TWR challenges the cultural myths that surround 
this disease, putting under the microscope the language of 
illness. TWR begins with a personal journey but as cancer 
affects one in two of us over the course of a lifetime, it also 
tells a very universal story” (Mapplebeck 2022).

TWR is constructed around a central 10-min ‘long take’ 
scene that reconstructs a session of radiotherapy. Through-
out this scene, the camera (and thus the viewpoint of the 
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audience in VR) is positioned within the radiotherapy 
machine slightly above the patient’s head, resulting in a 
perspective that is close to, but deliberately not wholly, 
first-person subjective. This ambiguous perspective was 
carefully designed by VM who wished her audience to feel 
“right by me” without feeling as if they were her, as a truly 
first-person subjective perspective might suggest, they were 
expected to be “in a position of having a chronic illness or 
a cancer diagnosis, with all of the fears and baggage that 
comes with that” (V. Mapplebeck, personal communication).

This ambiguity of viewpoint meant that the extent of 
alignment between VM and the viewer’s perspective in this 
central scene could be manipulated by altering the bod-
ily posture of the viewer (see Fig. 1). When viewed in an 
upright position the viewer sees themselves as sitting next 
to VM while she is reclined; however, if the viewer is also 
reclined, then they see the scene from an angle much more 
consistent with VMs view creating a closer match to a first-
person perspective. Therefore, we had our participants watch 
the film in either an upright or reclined position and meas-
ured the effects of that manipulation on participant’s sense of 
presence, identification with VM, BSE intention and DTA. 
In line with the findings of Arndt et al. (2007) regarding the 
importance of supressing DTA in promoting BSE intention, 
we also employed a manipulation of cognitive load in which 
high load was expected to prevent the suppression of death-
related thoughts.

1.6 � Hypotheses

Based on the reviewed literature, we developed the follow-
ing hypotheses:

	H1.	 Viewing TWR in the reclined position compared to the 
upright position will lead to a greater sense of presence 
within the scene.

	H2.	 Viewing TWR in the reclined position compared to the 
upright position will lead to greater explicit identifica-
tion between the viewer and VM.

	H3.	 Greater identification with VM will lead to stronger 
intention to conduct BSE.

	H4.	 Viewing TWR in the reclined position under low cog-
nitive load will lead to higher intention to conduct BSE 
compared to other conditions.

	H5.	 Greater identification with VM will lead to decreased 
DTA.

	H6.	 Viewing TWR in the reclined position under high cog-
nitive load will lead to increased DTA compared to 
other conditions.

2 � Method

2.1 � Design

The experiment was a between-participants design with two 
independent variables viewing posture (upright vs. reclined) 
and cognitive load (high vs. low). The dependent variables 
were level of presence; level of identification with VM; 
intention to conduct BSE and DTA.

2.2 � Participants

Eighty cisgender women between the ages of 18 and 40 
(M = 21.65, SD = 5.07) gave their written informed con-
sent to participate and were paid for their participation. See 
Supplementary Materials for details of how the COVID-19 
pandemic affected participant recruitment. See Table 1 for 
the distribution of participants across conditions. Partici-
pants were pre-screened for personal history of breast can-
cer, epilepsy, brain injury and propensity to motion sickness 
before taking part in the study and had normal or corrected 
to normal vision. No participant had a previous diagnosis of 
breast cancer. Thirty participants (37.5%) had relatives and/
or friends with a history of breast cancer. No participants 
had previously viewed TWR. Ethical approval for the study 
was given by the University of Bath’s Department of Psy-
chology Research Ethics Committee. A sensitivity analysis 
suggested that our final sample of 80 participants had 80% 
power to detect an effect size of Cohen’s d 0.63 (a medium-
to-large effect size) at an alpha of 0.05 for comparisons in 

Fig. 1   Example of participant view during radiotherapy sequence of 
The Waiting Room VR. This viewpoint was present for both condi-
tions

Table 1   Distribution of 
participants across conditions

Posture Cognitive load N

Upright High 19
Low 21

Reclined High 17
Low 23
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our 2 × 2 design and 80% power to detect an effect size of 
Cohen’s d 0.2 (a small effect size) at an alpha of 0.05 for our 
regression analyses.

2.3 � Apparatus and materials

2.3.1 � 360° video viewing setup

The study was conducted in laboratory spaces at the Depart-
ment of Psychology, University of Bath and the Centre 
for Innovation, University of Bristol. Both locations were 
approximately the same size and used an identical hard-
ware setup. Participants viewed TWR using an Oculus Go 
headset with a field of view of 100° nominal, a resolution 
of 1220 × 1440 pixels per eye and a refresh rate of 72 Hz. 
Audio was delivered via external over-ear headphones. The 
documentary was displayed using a custom-built 360° video 
player application that was created by the researchers using 
the Unity software development package (Unity Technolo-
gies 2019). Playback of 360° video content was facilitated 
using the in-built video player component provided by Unity 
and was rendered using the Skybox Panoramic Shader 
method detailed in Margerie (2018). This setup allowed 
participants to control their viewpoint in the 360° video by 
moving their heads in the pitch and yaw axes.

In the upright posture condition, participants viewed the 
film seated in a standard (non-rotating) desk chair with the 
back set at a 90° angle (see Fig. 2A). In the reclined posture 
condition, participants viewed the film lying in a medical 
examination chair that was similar in colour, size and con-
figuration to the one Victoria was placed in within the scene, 
with their legs extended at 90° and the chair back reclined to 

140° (see Fig. 2B). In both conditions, the viewport of the 
headset was adjusted with an offset of 15° of yaw applied 
to the headset gyroscope. This offset served to align VM’s 
legs within the scene as closely as possible with those of the 
participant. In addition, for each participant a calibration was 
performed using the headset’s built in re-centring function 
so that the initial title credits would be directly in front of 
the participant regardless of their actual physical posture. 
(In the reclined position, the participants' head was tilted 
back slightly, resting against the headrest.) This meant that 
the initial view was the same in each condition although 
anatomical constraints meant that looking directly down to 
see VMs head was much more effortful in the reclined posi-
tion creating a greater sense of viewing the scene from VMs 
perspective.

2.3.2 � Questionnaire measures

We collected demographic information on participants’ 
age and gender. At the end of the experiment, participants 
indicated whether they had relatives or close friends with 
a history of breast cancer and whether they were a parent 
(since VM's relationship with her son is a key theme of the 
documentary). Only one participant was a parent, so this 
measure was not employed.

The presence was measured using the i-group presence 
questionnaire (Schubert et al. 2001) which contains sub-
scales measuring spatial presence, involvement and experi-
enced realism. Identification with VM was measured using 
two questionnaires. The Inclusion of Other in the Self 
scale (IOS; Aron et al. 1992) which asks participants to 
indicate their connectedness to the other person using the 

Fig. 2   Participant posture in the upright (A) and reclined (B) conditions
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proximity of two circles and the State Empathy Question-
naire (SEQ; Shen 2010) which includes three dimensions 
within state empathy: affective, cognitive, and associative 
empathy.

Intention to conduct BSE was measured using a six-
item questionnaire taken from Arndt et al. (2007). The 
items were rated on a nine-point Likert scale ranging from 
one (not at all true/not at all likely) to nine (very true/
extremely likely).

To control for existing levels of trait empathy, par-
ticipant’s completed the Toronto Empathy Questionnaire 
(Spreng et al. 2009), which represents trait empathy as a 
unidimensional emotional process.

Finally, to test the effectiveness of our load manipula-
tion mental workload was measured using the NASA Task 
Load Index (Hart and Staveland 1988). This index used a 
20-point scale to evaluate mental workload demand on the 
participant during the experiment with questions measur-
ing mental demand, physical demand, temporal demand, 
performance, frustration and effort.

2.3.3 � Lexical decision task

DTA was measured using a mortality version of the lexical 
decision task based on that used by Arndt et al. (2007). 
Participants were asked to categorise letter strings into 
words and nonwords by pressing letters on the keyboard (E 
for nonwords, I for words) as fast as possible. In each trial, 
a blank screen appeared for 500 ms followed by a ready 
screen showing “****” in the middle of the screen for a 
further 500 ms, after this the letter string was displayed for 
1000 ms and then the ready screen was shown again until 
a response was entered. Participants could respond at any 
point after the letter string appeared. There were 4 catego-
ries of letter string: negative words, death-related words, 
neutral words and nonwords. Each of the word categories 
contained ten words, and there were 30 nonwords leading 
to a total of 60 trials. Participants completed a practice 

round containing three neutral word and three non-word 
trials.

2.4 � Procedure

The full procedure is illustrated in Fig. 3. See Supplemen-
tary Materials for details of COVID-related protocols. At 
the start of the study, participants were randomly assigned 
to one of the four combinations of posture and cognitive 
load conditions before being briefed about the study and 
giving their informed consent. Participants next saw a 
10-digit number for 30 s and had to memorise it as part 
of the cognitive load manipulation. They then completed 
the demographics questionnaire and the Toronto Empathy 
Questionnaire.

Participants were then placed in the viewing posture 
(upright or reclined) of their assigned condition and fitted 
with the HMD and headphones before watching TWR. Dur-
ing viewing, the lights in the room were turned off, the cur-
tains were drawn, and the experimenter left the room. At the 
end of the film, participants were invited to take a moment 
to readjust before the lights were turned back on. They then 
completed a distractor task of a wordsearch for five minutes. 
The distractor task was performed as the effects of mortal-
ity primes on DTA tend to be stronger when there is a delay 
between the mortality prime (in this case TWR) and the 
subsequent test. Once the five minutes had passed, partici-
pants completed the lexical decision task and the intention to 
conduct a BSE questionnaire. Following this, they were told 
that they did not need to remember it any longer. Finally, 
participants completed the remaining measures in the fol-
lowing order: NASA task load index, the IOS, the SEQ, the 
i-group presence questionnaire, and the questions regarding 
whether they had relatives or close friends with experience 
of breast cancer.

To manipulate cognitive load, we varied the point at 
which participants were probed to recall the 10-digit num-
ber, enter it to the computer and cease trying to recall the 
number. For participants in the low cognitive load condition, 

Fig. 3   Experimental Procedure. 
The two-load probes, where 
participants were asked to 
repeat the memorised number 
were completed only for partici-
pants in the specified cognitive 
load condition (High or Low). 
TWR = The Waiting Room VR, 
LDT = lexical decision task, 
BSE = breast self-examination



Virtual Reality (2024) 28:34	 Page 7 of 16  34

this recall probe occurred immediately before they viewed 
TWR. For participants in the high cognitive load condition, 
this recall probe occurred after they had seen TWR and com-
pleted the lexical decision task and BSE questionnaire (see 
Fig. 1).

Upon completion of the study tasks, participants were 
thoroughly debriefed and given a detailed sheet explain-
ing the purpose of the experiment. The total duration of the 
study was between 45 min and one hour. No participants 
reported any experience of VR sickness during the task.

3 � Results

3.1 � Randomisation and manipulation checks

To check whether there were any differences between our 
four groups in terms of age or trait empathy, we ran a series 
of 2 × 2 ANOVAs comparing age and trait empathy across 
posture and cognitive load conditions. The ANOVA on par-
ticipant age revealed no significant difference between pos-
ture. F(1,76) = 0.06, p = 0.802, ηp2 = 0.02, or cognitive load, 
F(1,76) = 1.18, p = 0.281, ηp2 < 0.01, conditions for age, and 
no significant interaction between them, F(1,76) = 0.45, 
p = 0.504, ηp2 < 0.01. The ANOVA on trait empathy revealed 
no significant difference between posture. F(1,76) = 0.18, 
p = 0.671, ηp2 < 0.01, or cognitive load, F(1,76) = 0.72, 
p = 0.400, ηp2 < 0.01, conditions for trait empathy, nor 
any significant interaction between them, F(1,76) = 0.18, 
p = 0.676, ηp2 < 0.01. To check whether there were dif-
ferences between our groups on past experience of breast 
cancer among relatives and close friends, we ran a logistic 
regression as the data was binomial. We found no significant 
difference between posture, Χ2(1,N = 80) = 1.15, p = 0.284, 
OR = 0.77, or cognitive load, Χ2(1,N = 80) = 0.14, p = 0.710, 
OR = 0.91, conditions for past experience of breast can-
cer, and no interaction between them, Χ2(1,N = 80) = 1.35, 
p = 0.245, OR = 0.76. Thus, our groups did not differ signifi-
cantly on any of these factors.

In addition, we also tested the success of our cognitive 
load manipulation by comparing scores on the NASA task 

load index measure of mental workload between our four 
conditions. A 2 × 2 ANOVA revealed no significant effect 
of posture. F(1,76) = 0.27, p = 0.608, ηp2 < 0.01, or cogni-
tive load, F(1,76) = 0.12, p = 0.726, ηp2 < 0.01 on mental 
workload, and no significant interaction between them, 
F(1,76) = 0.25, p = 0.620, ηp2 < 0.01, suggesting that par-
ticipants did not view the high-load conditions as involv-
ing more mental workload than the low-load conditions. 
See Table 2 for means and SDs of each variable by group.

3.2 � H1. Relationship between viewing posture 
and presence

To investigate how our posture manipulation changed 
participants’ sense of presence within the virtual setting, 
we tested the effect of posture on the total of the i-group 
Presence Questionnaire as well as on each of the sub-
scales (see Fig. 4, Table 3). For the total presence score, 
a Shapiro–Wilk test showed a significant departure from 
normality (W(80) = 0.97, p = 0.029). A nonparametric 
Wilcoxon–Mann–Whitney test revealed no significant 
difference between total presence scores in the upright 
and reclined posture conditions, U(Nupright = 40,Nre-
clined = 40) = 728, Z = -0.69, p = 0.488, r = 0.08.

For the spatial presence subscale, a Shapiro–Wilk 
test showed no significant departure from normality 
(W(80) = 0.99, p = 0.590). A Welch two-sample t-test 
revealed significantly lower scores in the upright com-
pared to reclined condition, t(76.61) =  − 2.25, p = 0.027, 
d =  − 0.51. For the involvement subscale, a Shap-
iro–Wilk test showed a significant departure from nor-
mality (W(80) = 0.93, p < 0.001). A nonparametric 
Wilcoxon–Mann–Whitney test revealed no significant 
difference between total presence scores in the upright 
and reclined) posture conditions, U(Nupright = 40,Nre-
clined = 40) = 810, Z = 0.10, p = 0.923, r = 0.01. For the 
experienced realism subscale, a Shapiro–Wilk test showed 
no significant departure from normality (W(80) = 0.98, 
p = 0.451). A Welch two-sample t-test revealed no signifi-
cant difference between scores in the upright and reclined 
conditions, t(75.45) = 0.14, p = 0.891, d = 0.03.

Table 2   Means and standard 
deviations for age, trait 
empathy, past experience of 
breast cancer and NASA task 
load index scores by posture 
and cognitive load condition

Posture Cognitive load Age Trait empathy Experience of 
breast cancer

NASA task 
load index

M SD M SD M SD M SD

Upright High 21.5 3.61 50.6 5.33 0.47 0.51 52 18
Low 22 3.89 51.1 6.22 0.38 0.5 55 14

Reclined High 20.4 7.46 50.6 5.73 0.24 0.44 51.9 15.9
Low 22.4 3.78 52.3 6.06 0.39 0.5 51.4 14
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3.3 � H2. Relationship between viewing posture 
and identification with VM

To investigate whether our posture manipulation affected 
identification with VM, we tested the effect of posture 
on the IOS scale as well as on the total of the SEQ and 
each of its subscales (see Table 4). For the IOS, a Shap-
iro–Wilk test showed a significant departure from nor-
mality (W(80) = 0.92, p < 0.001). A nonparametric Wil-
coxon–Mann–Whitney test revealed no significant difference 
between total presence scores in the upright and reclined 
posture conditions, U(Nupright = 40,Nreclined = 40) = 797.5, 
Z = − 0.02, p = 0.980, r < 0.01.

For the total SEQ score, a Shapiro–Wilk test showed 
no significant departure from normality (W(80) = 0.98, 

p = 0.235). A Welch two-sample t-test revealed no sig-
nificant difference between the upright (M = 31.73, 
SD = 7.68) and reclined (M = 33.55, SD = 6.62) conditions, 
t(76.32) = − 1.14, p = 0.259, d = − 0.26. For the affective 
subscale, a Shapiro–Wilk test showed a significant depar-
ture from normality (W(80) = 0.95, p = 0.004). A nonpara-
metric Wilcoxon–Mann–Whitney test revealed no signifi-
cant difference between total presence scores in the upright 
and reclined posture conditions, U(Nupright = 40,Nre-
clined = 40) = 748.5.5, Z = − 0.50, p = 0.618, r = 0.06. 
For the cognitive subscale, a Shapiro–Wilk test showed 
a significant departure from normality (W(80) = 0.94, 
p = 0.001). A nonparametric Wilcoxon–Mann–Whitney 
test revealed no significant difference between total pres-
ence scores in the upright and reclined posture conditions, 

Fig. 4   Score on each iGroup 
Presence Questionnaire sub-
scale in the upright and reclined 
position

Table 3   Means and standard 
deviations for total presence 
score and the involvement, 
realism and spatial presence 
subscales by posture and 
cognitive load condition

Posture Cognitive load Total presence Involvement Realism Spatial pres-
ence

M SD M SD M SD M SD

Upright High 51.37 13.15 14.47 4.86 15.16 4.07 16.74 3.91
Low 57.04 10.5 18.05 3.19 15.95 3.31 18.48 4.3

Reclined High 55.71 16.24 16.53 5.01 14.88 5.52 19.94 5.89
Low 57.22 9.79 17.17 3.35 15.87 3.45 19.87 3.88

Table 4   Means and standard 
deviations for affective, 
cognitive and associative SEQ 
and the IOS scale by posture 
and cognitive load condition

Posture Cognitive load SEQ: affective SEQ: cognitive SEQ: associative IOS

M SD M SD M SD M SD

Upright High 9.79 3.19 12.63 2.34 8.05 3.63 3.26 1.59
Low 10.95 3.68 13 1.97 8.9 3.46 4.05 1.40

Reclined High 10.82 2.9 13.18 2.53 8.47 3.45 3.53 1.77
Low 10.91 3.23 13.74 1.66 9.7 3.02 3.78 1.65
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U(Nupright = 40,Nreclined = 40) = 644.5, Z =  − 1.51, 
p = 0.130, r = 0.17. For the associative subscale, a Shap-
iro–Wilk test showed no significant departure from normal-
ity (W(80) = 0.98, p = 0.090). A Welch two-sample t-test 
revealed no significant difference between the upright and 
reclined conditions, t(77.40) =  − 0.89, p = 0.374, d =  − 0.20.

3.4 � H3. Relationship between identification 
with VM and intention to conduct breast 
self‑examination

To investigate how far identification with VM predicted 
intention to conduct BSE, we fitted two linear models to 
predict BSE intention. The first with IOS as a predictor and 
the second with the three SEQ subscales as predictors. The 
IOS model explained a statistically significant proportion 
of variance, Adj. R2 = 0.07, F(1, 78) = 6.82, p = 0.011 (see 
Fig. 5). Within this model, the effect of IOS was statistically 
significant and positive, std. β = 0.28, t(78) = 2.61, p = 0.011. 
The SEQ model explained a statistically non-significant 
proportion of variance, adj. R2 <  − 0.01, F(3, 76) = 0.81, 
p = 0.493, and none of the individual subscales were sig-
nificant predictors.

We further investigated the relationship between iden-
tification with VM and BSE intention by running two 
exploratory mediation analyses using the lavaan package’s 
bootstrapping method (Rosseel 2012) to determine whether 
this effect was mediated by other factors. The first of these 
tested the hypothesis that past experience of friends or 
family with breast cancer mediated the effect of identifi-
cation on BSE intention. Results indicated that identifica-
tion did not significantly predict past experience, B = 0.04, 
SE = 0.03, 95% CI [− 0.02,0.11], β = 0.14, p = 0.215, but 
that past experience was a significant predictor of BSE 

intention, B = 0.95, SE = 0.36, 95% CI [0.23,1.65], β = 0.26, 
p = 0.006. These results did not support a mediating effect 
of past experience. In addition, identification remained as a 
significant predictor of BSE intention after controlling for 
the mediator, past experience, B = 0.031, SE = 0.12, 95% CI 
[0.06,0.55], β = 0.28, p = 0.012, consistent with no media-
tion. Approximately 15% of the variance in BSE intention 
was accounted for by the predictors (R2 = 0.15). The indi-
rect effect was tested using a percentile bootstrap estimation 
approach with 10,000 samples (Shrout and Bolger 2002). 
These results indicated the indirect coefficient was non-sig-
nificant, B = 0.04, SE = 0.04, 95% CI [− 0.02,0.12], β = 0.04, 
p = 0.253, indicating that the effect of affiliation with VM on 
BSE intention was not significantly mediated by past experi-
ence of breast cancer.

We then tested whether the effect of IOS on BSE inten-
tion was mediated by total iGroup Presence score. Results 
indicated that identification did not significantly predict 
presence, B = 0.1.36, SE = 1.01, 95% CI [− 0.64,3.33], 
β = 0.17, p = 0.169, and that presence was not a significant 
predictor of BSE intention, B =  −  < 0.01, SE = 0.01, 95% CI 
[− 0.03,0.02], β =  − 0.02, p = 0.850. These results did not 
support a mediating effect of presence. In addition, iden-
tification remained as a significant predictor of BSE inten-
tion after controlling for the mediator, presence, B = 0.32, 
SE = 0.13, 95% CI [0.06,0.56], β = 0.28, p = 0.012, con-
sistent with no mediation. Approximately 8% of the vari-
ance in BSE intention was accounted for by the predictors 
(R2 = 0.08). The indirect effect was tested using a percentile 
bootstrap estimation approach with 10,000 samples. These 
results indicated the indirect coefficient was not significant, 
B =  −  < 0.01, SE = 0.02, 95% CI [− 0.04,0.05], β =  −  < 0.01, 
p = 0.848, indicating that the effect of affiliation with VM on 
BSE intention was not significantly mediated by presence.

3.5 � H4. Relationship between posture, cognitive 
load and intention to conduct breast 
self‑examination

To test whether posture and cognitive load modulated the 
intention to conduct BSE, we ran 2 × 2 ANOVA with BSE 
as the DV and posture and load as the IVs. Table 5 shows 
the mean and standard deviation (SD) for BSE scores 

Fig. 5   Relationship between breast self-examination (BSE) intention 
and inclusion of the other in the self (IOS) rating

Table 5   Means and standard deviation (SD) for BSE ratings by pos-
ture and cognitive load condition

Posture Cognitive load Mean SD

Upright High 6.12 1.82
Low 6.37 1.63

Reclined High 6.11 1.46
Low 6.17 2.17
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in each condition. The ANOVA revealed no significant 
effect of posture. F(1,76) = 0.07, p = 0.794, ηp2 < 0.01, or 
cognitive load, F(1,76) = 0.14, p = 0.713, ηp2 < 0.01, and 
no significant interaction between them, F(1,76) = 0.05, 
p = 0.823, ηp2 < 0.01.

3.6 � H5. Relationship between identification 
with VM and death thought awareness

To investigate how far identification with VM predicted 
DTA, we followed Arndt et  al.’s (2007) approach and 
controlled for general RT by regressing out the neutral 
word RTs from death word RTs. We then fitted two linear 
models to the residualised death word RTs. The first with 
IOS as a predictor and the second with the three SEQ sub-
scales as predictors. The IOS model was non-significant, 
adj. R2 = 0.02, F(1, 76) = 2.50, p = 0.118, and identification 
was not a significant predicator. Similarly, the SEQ model 
explained a statistically nonsignificant proportion of vari-
ance, adj. R2 = 0.03, F(3, 74) = 1.78, p = 0.159, and none of 
the individual subscales were significant predictors.

3.7 � H6. Relationship between posture, cognitive 
load and death‑thought awareness

To test whether posture and cognitive load modulated the 
DTA, we ran 2 × 2 × 2 ANOVA with residualised RTs after 
the RTs for neutral words had been regressed out as the 
DV and posture, cognitive load and word type as the IVs. 
Table 6 shows EMM and SE for the residualised RTs in 
each condition. The ANOVA revealed no significant effect 
of posture, F(1,74) = 0.39, p = 0.563, ηp2 =  < 0.01, cogni-
tive load, F(1,74) = 0.56., p = 0.456, ηp2 < 0.01, or word 
type, F(1,74) < 0.01, p = 0.967, ηp2 < 0.01. None of the 
interactions were significant (all F < 1).

4 � Discussion

The current study aimed to examine how changes in pos-
tural matching between viewer and VM, the documentary 
subject acted to change levels of identification with VM. 
In addition, we investigated how identification with VM 
affected participant’s behavioural intentions to conducted 
BSE and their cognitive awareness of death-related top-
ics. While we did not find a strong link between postural 
matching and identification with VM, we did find a link 
between having a matching posture to VM and increased 
spatial presence. More interestingly, we found that overall 
identification with VM led to an increased intention to 
conduct a BSE examination and showed, via mediation 
analysis, that this effect was independent of either the rela-
tionship between identification with VM and experience of 
breast cancer in one's own family and friends and the rela-
tionship between identification with VM and overall levels 
of presence. Below we discuss the implications of these 
results before moving on to highlight some of the study’s 
limitations and suggest future directions for research on 
VR in healthcare.

4.1 � Identifying with a cancer patient predicts 
increased breast self‑examination intention

The finding that the level of identification with VM pre-
dicted behavioural intentions to conduct BSE is consist-
ent with previous studies, which have found that narrative 
identification with a patient can help to encourage positive 
health-related behaviour. For example, Frank et al. (2015) 
showed that identification with a character in a video who 
contracted HPV predicted talking to a doctor about taking 
an HPV vaccination 6 months after watching the video. 
In addition, Igartua et al. (2020) investigated the role of 
similarity to protagonist and narrative voice on encour-
aging smoking cessation via a narrative intervention and 
found that the effects of both on smoking cessation were 
mediated by increased identification with the protagonist.

We further examined the relationship between identi-
fication with VM and intention to conduct BSE by run-
ning two mediation analyses to see whether the effect 
was driven by either pre-existing experience of friends or 
relatives having breast cancer or by the amount of pres-
ence that participants experienced while watching the VR 
documentary. The first analysis found that while both past 
experience of breast cancer and identification with VM 
were significant positive predictors of intention to conduct 
a BSE these effects were independent of each other. This 
indicates that our finding was not driven simply by the 
fact that those participants with greater prior experience 

Table 6   Mean and standard deviation (SD) for residualised RTs for 
death words and negative words after regressing out RTs to neutral 
words by posture and cognitive load condition

Posture Cognitive load Word type

Death Negative

Mean SD Mean SD

Upright High 3.35 75.72 9.36 60.51
Low  − 3.53 45.81 1.71 50.94

Reclined High  − 9.16 53.62  − 14.24 26.53
Low 6.76 50.27 1.72 58.88
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of breast cancer were more likely to intend to conduct 
self-examination and more likely to identify closely with 
VM. Our second mediation model found that overall rating 
of presence, as measured by the iGroup presence scale, 
was not a significant predictor of BSE intentions and did 
not mediate the relationship between identification with 
VM and intention to conduct BSE. This null result sug-
gests a need to be cautious when attributing the effects of 
identification on BSE to the distinctly immersive nature 
of VR, something that is also highlighted by previous 
studies which have demonstrated similar effects using 
less immersive media forms such as traditional flat screen 
film (McQueen et al. 2011; Occa and Suggs 2016) or text 
(McQueen et al. 2019).

These analyses help to situate the current results within a 
wider theoretical framework. A number of researchers have 
suggested that narratives can help to persuade by subverting 
resistance to the suggested idea (Knowles and Linn 2004). 
One early piece of evidence in favour of this was the finding 
that individuals who reported high levels of transportation 
or absorption into the narrative of a story showed increased 
agreement with story-consistent statements and reduced 
critical appraisal of the story’s content (Green and Brock 
2000). Slater and Rouner (2002) further developed this the-
ory in their extended elaboration likelihood model (E-ELM), 
which added identification with specific characters as an 
additional narrative feature alongside overall transporta-
tion, and claimed that both transportation and identifica-
tion worked via supressing counterarguing, one key form of 
resistance to persuasion. More recently, Moyer-Gusé (2008) 
has put forward the entertainment overcoming resistance 
model (EORM) which expanded on the previous theories 
by increasing the amount narrative features that might help 
to overcome resistance to include perceived similarity, para-
social interaction (i.e. the feeling of having a two-way social 
relationship with the “performer”) and enjoyment. EORM 
also widens the scope of resistance mechanisms beyond 
counterarguing to include mechanisms such as reluctance 
and selective avoidance.

Empirical support for these models can be seen in a 
recent meta-analysis (Ratcliff and Sun 2020), which sur-
veyed nine experimental studies and 25 correlational stud-
ies to examine the evidence for the relationship between 
narrative and overcoming resistance. The study determined 
that narrative studies generated less resistance to persuasion 
than non-narrative studies and that the levels of resistance 
were negatively correlated with reported amounts of narra-
tive engagement. More fine-grained analyses suggested that 
both transportation and identification were effective means 
of overcoming resistance.

When applying these theoretical considerations to the 
current study, we can roughly map transportation as being 
reflected in participants’ score on the iGroup presence 

questionnaire and identification as being reflected in scores 
on the IOS measure. On this basis, we can say that our 
study finds evidence for increased narrative persuasion 
operating via identification but no evidence for it operating 
via transportation. To go one step further, Cohen (2001) 
breaks down the concept of identification with a character 
into empathic (sharing the character’s feelings), cognitive 
(sharing the character’s perspective), motivational (inter-
nalising the character’s goals) and absorptive (loss of self 
other distinction) aspects. While our IOS measure does not 
distinguish between these, it is worth noting that neither 
affective nor cognitive measures of empathy towards VM 
affected BSE intention, suggesting that the motivational and 
absorptive aspects may have been more important in chang-
ing behaviour.

It is also worth noting that we did not directly measure 
other features picked out by the EORM including perceived 
similarity, defined as the degree to which the viewer believes 
they share traits, values or experiences with another charac-
ter, or parasocial interaction, However, it might be argued 
that both of these would be increased by having had past 
experience of a family member with breast cancer which was 
shown to be an independent predictor of BSE intention but 
not to mediate the effect of identification on BSE intention.

4.2 � No effect of posture, cognitive load 
or identification on death‑thought awareness

In addition to the effects of viewing TWR on public health 
intentions, we also sought to examine whether it led to 
changes in participant’s level of DTA. Based on previous 
findings (Arndt et al. 2007), we were particularly interested 
in whether viewing under conditions of increased cognitive 
load, which would prevent the suppression of death-related 
thoughts, would lead to increased DTA and whether this 
would be modulated by the posture participants were in 
when viewing the documentary and by the extent to which 
participants identified with VM. Our analyses showed no 
significant effect of either cognitive load or posture on DTA 
and no significant interaction between them. Nor did we find 
any significant relationship between identification with VM 
and levels of DTA. One possible explanation for the lack of 
any effect of cognitive load on DTA is that our manipulation 
of load while modelled on that of Adrndt et al. was ineffec-
tive. Evidence for this possibility comes from the fact that 
the NASA task load index failed to find a significant differ-
ence between our two load conditions. It is possible that a 
more effective load manipulation would have done better in 
preventing suppression of death thoughts.

However, it is also worth noting the wider context in 
which our study was conducted. We commenced data col-
lection for this study on 6 March 2020 the day on which 
the UK reported its first confirmed death from COVID-19. 
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Data collection was then interrupted by the first UK-wide 
lockdown and was concluded in November 2020 as the 
UK entered its second lockdown with the total number of 
COVID deaths reaching over 50,000. Given this backdrop, it 
is possible that levels of DTA as well as measures to supress 
them were already at ceiling meaning that our content and 
the manipulations of posture and cognitive load were not 
strong enough to have a significant effect on DTA. Indeed, 
Fairlamb (2021) demonstrates a strong link between the 
daily number of COVID cases and deaths and DTA within 
a UK population, while other researchers have highlighted 
the relevance of terror management theory in the COVID 
pandemic (Courtney et al. 2020; Pyszczynski et al. 2021).

4.3 � Changing participant posture affected spatial 
presence but not identification with VM

One of the key purposes of this study was to investigate 
whether increasing the postural congruency between the 
participant and VM by having the participant view TWR in 
a reclined position would lead to increase feelings of pres-
ence and identification with VM. Here we found evidence of 
some effect of posture on presence but only within the spa-
tial presence subscale of the i-group questionnaire (Schubert 
et al. 2001); by contrast, we found no effect of posture on 
either the involvement or realism subscales. This divergent 
effect of postural congruency on the different presence sub-
scales can be understood by considering the construct that 
each subscale seeks to measure. Schubert and colleagues 
defined the spatial presence subscale as capturing a spatial-
conceptual facet of presence which relates directly to the 
possibility of embodied action within the virtual environ-
ment and relates most closely to the sense of bodily over-
lap targeted by our postural manipulation. By contrast, the 
involvement scale maps onto an attentional facet relating to 
the suppression of sensory information from the real world, 
which is incompatible with stimuli from the virtual envi-
ronment, while the realism subscale relates to how realistic 
the virtual world seemed to participants. Neither of these 
concepts is directly related to the degree of overlap between 
one’s own body and the body presented to the participant 
within the virtual world.

It is more surprising, however, that the alignment of the 
participants posture and that of VM did not seem to lead to 
any increase in identification with VM as measured with 
the IOS. Here we note three possible reasons for this dis-
sociation. The first is that our postural manipulation had a 
relatively minimal effect on the visual scene that participants 
perceived. By design, we adjusted the viewpoint of partici-
pants so that in both posture conditions the viewer saw the 
scene at roughly the angle originally intended by VM. This 
did not completely remove the effect of posture on view-
point; for example, it was physically easier for participants 

to move their head to look directly down in the upright com-
pared to reclining position. It did, however, reduce the visual 
effects of the postural change, which may well have reduced 
the distinctiveness of the two conditions for participants. 
This is particularly relevant when considering previous evi-
dence for a greater weighting of visual as opposed to propri-
oceptive information (Burns et al. 2006; Carey et al. 2019).

A second, though related explanation for the lack of an 
effect of posture on identification relates to our use of 360° 
video in this study. While 360° video is both easier to cre-
ate and presents a more and visually faithful experience 
than computer-generated environments (Crawford-Holland 
2018), it lacks the sensorimotor congruency that comes 
with embodying an avatar in computer-generated VR (Bai-
ley et al. 2016) and nor did we seek to induce embodiment 
via synchronous visuotactile stimulation (Lenggenhager 
et al. 2007). Rather we relied on postural matching alone 
to drive identification with VM which may have failed to 
produce a sufficiently increased sense of embodiment in 
the reclining condition to affect identification ratings or 
behaviour intentions. It is worth noting that other stud-
ies that employed either visuomotor (Neyret et al. 2020) 
or multisensory (Ventura et al. 2022) methods have found 
significant effects of embodiment on attitude. On the other 
hand, attitude changes have also been found in studies that 
have only manipulated the first-person perspective (Hasler 
et al. 2021), while a recent meta-analysis found that sense of 
embodiment was not a moderating factor in the power of VR 
to change attitudes (Nikolaou et al. 2022), suggesting that 
non-embodied immersive experiences such as 360° video 
still be affective in modulating viewers intentions. The third 
reason why posture failed to modulate levels of identification 
relates more to the affective and perspective taking aspects 
of identification than to the bodily aspect. In addition to the 
visual representation of the radiotherapy session in which 
participants experienced VM’s perspective, the documentary 
also includes approximately 7 min of non-POV scenes show-
ing images relating to VMs clinical scans and containing 
multiple audio clips relating both VMs thought as well as 
recorded messages from both VMs family and medical pro-
fessionals. This additional visual and audio content provided 
an alternative channel through which identification with VM 
could be established at a more cognitive-affective level and 
may have overwhelmed any effects of our, relatively subtle, 
postural manipulation on identification.

4.4 � Limitations

Finally, we would like to note some limitations to our study. 
First, we would note that the current results cannot speak 
directly to the causal direction between the identification 
with VM and the change in BSE intentions. It is possible that 
greater awareness of the risks of breast cancer could both lead 
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to increased identification with VM and a more positive incli-
nation towards BSE. This possibility was raised by the fact that 
having a friend or relative who had experienced breast cancer 
was directly correlated with higher BSE intentions. The fact 
that our mediation analysis showed no mediating effect on past 
experience of breast cancer on the relationship between iden-
tification and BSE intention makes this possibility less likely. 
Nonetheless, further research in this area should examine how 
factors such as the perceived threat of cancer to the individual 
(Arndt et al. 2007) might act as mediators in the path between 
identification and healthcare intentions.

A second limitation of the current study relates to our 
choice of stimuli, the 360° video The Waiting Room VR. As 
mentioned in the methods section, this video’s key scene 
involved an ambiguous perspective in which the viewer’s 
POV was next to, but not directly aligned with, that of VM. 
Although being in the reclined position increased the simi-
larity between the posture of the participant and VM neither 
condition led to a full alignment with the virtual body. In addi-
tion, as mentioned above, the additional non-embodied scenes 
in the piece may also have led to increased identification with 
VM regardless of postural alignment. Future research could 
use a “purer” experimental setting, which would make the 
contrast between the posture of a virtual avatar and partici-
pant more obvious. This purer setting would also remove any 
additional factors encouraging identification allowing for the 
testing of how postural matching alone affected identification 
and its effects on health messaging.

A third limitation of the study is that since all condi-
tions involved the use of a head-mounted display with head 
movement control of the camera position, it is not possible 
to state that the use of VR-based 360 video is necessarily 
more effective for public health messaging than showing the 
same video using a more traditional 2D screen. It may be 
that identification with VM would at similar levels and lead 
to similar effects on BSE intentions even in a less immersive 
format.

The final important limitation of the current study is 
that the mechanism by which identification leads to change 
in behavioural intentions was not specifically identified. 
Further research in this area could examine whether iden-
tification in VR targets the possible routes to persuasion 
suggested by theories like the EORM (Moyer-Gusé 2008) 
including reducing counterarguing and selective avoidance, 
increasing perceived vulnerability and changing outcome 
expectancies.

5 � Conclusion

In conclusion, the current study investigated how manipu-
lating postural alignment with a cancer patient within a 360 
degree VR documentary affected identification, healthcare 

intentions and DTA. While our manipulation of posture did 
not modulate the level of identification, we did find a sig-
nificant relationship between identification with the patient 
and healthcare intentions, suggesting that 360° video has 
the potential to be a useful tool in promoting positive health 
behaviours in the public.
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