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1  Introduction

Many women use non-pharmacological methods of pain 
relief during labour, seeking a non-medicalised, ‘natural’ 
labour and birth. The use of non-pharmacological meth-
ods of pain relief in labour has a variety of benefits than 
purely the attenuation of pain. Non-pharmacological pain 
relief can help labouring women relax and manage the 
pain, increasing self-confidence and satisfaction with the 
birth experience (Leap et al., 2010; Thomson et al. 2019). 
Non-pharmacological methods women use in labour range 
from position changes, heat packs, water immersion, mas-
sage, and acupressure to the use of distraction techniques 
that include music therapy, visualisation and hypnobirthing. 
Hypnobirthing is a deep state of relaxation (like meditation) 
and includes techniques for visualisation, breathing and 
affirmation, and is used to help women in labour to manage 
pain (Wright and Geraghty 2017).

A novel non-pharmacological technique effective for 
managing acute pain and anxiety in various clinical settings 
is VR distraction therapy (Bermo et al. 2020; Eijlers et al. 
2019; Gerceker et al. 2021; Piskorz et al. 2020; Smith et al. 
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Abstract
Pregnant women use a range of non-pharmacological pain relief methods to help manage and reduce pain intensity and 
to induce relaxation. We conducted a study with 18 pregnant women to explore whether virtual reality (VR) would be an 
acceptable and feasible intervention for use in labour as a non-pharmacological method of pain relief and to aid relaxation. 
Virtual reality has been shown to be an effective distraction technique in other acute pain settings and also reduces anxiety. 
This in-depth usability study antenatally introduced four VR experiences to the women. They assessed the content and 
design features of the VR experiences and how they envisaged using VR in their labour via semi-structured interviews. 
The results of the antenatal study identified several themes: evoking emotion with sub-themes, memory, and imagination. 
The theme presence, includes sub-themes such as relatability, realism, immersion, interactivity, and narration. The theme 
:envisaging using VR in labour with subthemes of escape and anchoring were descriptions of how women envisaged using 
VR in their labour. Finally, the theme: the ideal virtual environment describes the environments and features participants 
would like to see in the development of future VR for use antenatally and in labour. This study provides a unique and 
novel contribution to the field of VR and antenatal and labour care which can help inform the design of labour specific 
VR experiences for women as a non-pharmacological method of pain relief.
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2020; Spiegel et al. 2019). VR has elements of many natural 
therapies, such as distraction and visualisation with medi-
tation and hypnotic features. Unlike traditional distractions 
such as music and television, VR has emerged as an effective 
tool that provides multi-sensory input (visual, auditory and 
tactile). It is this convergence of sensory input and interac-
tiveness that gives the user the illusion of entering a virtual 
world ((Hoffman, et al. 2004a, b). This illusion of presence 
and immersion are considered central to the therapeutic 
value and efficacy of VR as analgesia (Triberti et al. 2014). 
Despite evidence of VR’s efficacy in other clinical settings, 
it’s acceptability and usability during labour remains under-
explored. This paper reports on a study exploring pregnant 
women’s (n = 18 and > 35  weeks pregnant) experiences of 
trialling four distinct virtual environments (VEs) for poten-
tial use in their labour.

2  Background

VR has historically been recognised for its entertainment 
value, for example, in the area of console games. VR is now 
used in a range of settings due to the availability of afford-
able headsets and software (Colloca et al. 2020; Garrett et 
al. 2018; Gold et al. 2007). VR has been used in a vari-
ety of healthcare settings focusing on breastfeeding, pain 
attenuation, anxiety and distress while undergoing painful 
medical procedures for paediatric and adult patients such 
as burn wound care, physical therapy, chemotherapy, dental 
procedures, and invasive procedures such as venepuncture 
and intravenous placement (Bermo et al., 2020; Gerceker 
et al. 2021; Gromala et al., 2015; Matsangidou et al. 2022; 
Ng et al., 2018; Piskorz and Czub 2017; Tang et al. 2022.; 
Tashjian et al. 2017; Ziabiari et al. 2022). Recently, VR has 
explored labour and birth (Cowles et al. 2019; Frey et al. 
2018; Massov et al. 2022; Pratiw et al. 2017; Wong et al. 
2021), because of its combination of visualisation, hypnotic 
and mediative features regarded as having optimum benefits 
in pain attenuation, relaxation and reduction of anxiety.

Numerous quantitative studies have explored the impact 
of VR on labour pain in women. Pratiw et al., (2017) con-
ducted a randomised controlled trial of 60 women experienc-
ing labour for the first time, in five Indonesian public health 
centres. The women were randomly allocated to two groups 
(30 in each group) with the intervention group using VR and 
the control group not using VR. The study used a VR 360 
environment of rivers, beaches, waterfalls, and lakes where 
users glided through the environment. The intervention of 
VR was given for 10 min at each stage of labour determined 
by cervical dilatation (latent phase of 1-3 cm dilatation, and 
the three active phases at 4-5 cm, 7-8 cm, and 10 cm dilata-
tion). During each stage pain scores were measured using 

the Faces Pain Scale (FPS) (0–10) by the women and the 
nonverbal pain scale (NVPS) (0–5) was filled in by observ-
ers (midwife/researchers). Results from this study found 
statistically significant lower pain scores in the intervention 
group compared to the control group using both the FPS 
and the NVPS. These results are clinically significant in that 
the women in the intervention group reported decreased 
pain intensity compared to the women in the control group 
throughout the progress of their labour at all four stages of 
dilatation which are generally associated with progressively 
increasing levels of pain intensity.

The study by Frey et al., (2019) was a pilot randomised 
controlled crossover trial that used a within-subjects design. 
These authors investigated the effect of VR on 27 women 
in labour who were observed during unmedicated contrac-
tions in the first stage of labour with and without VR for 
equivalent time periods. Results from this study demon-
strated statistically significant decreases in affective pain, 
cognitive pain and anxiety while using VR in labour. 82% 
of women reported enjoying using VR during labour and 
70% were interested to learn of future VR developments 
specifically for childbirth. These authors suggest further VR 
applications should focus on ease of use, custom-tailored 
virtual environments, and emotionally engaging content 
for extended periods (labour can last for hours) that appeal 
to labouring women, and the use of VEs that are proven 
effective in reducing acute pain and anxiety. However, 
Frey et al., (2019) was unable to determine the features 
of VEs that may appeal to labouring women, or that may 
be effective in reducing pain and anxiety, as the quantita-
tive study only examined pain dimensions. The study was 
not designed to allow insight into features and content of 
future VEs. A qualitative study by Musters et al., (2022) 
compared meditative virtual reality environments and an 
active gaming application. Results from this study found 
that women in labour used the meditation application first 
during early labour (up to 3 cm dilatation) and the gaming 
application thereafter for 30  min. Most women indicated 
that guided meditation VR environments are most suitable 
during labour and that labour pain became too intense to 
focus on games. A recent qualitative study conducted focus 
groups to identify virtual reality environment preferences 
for use by labouring women. Results from this study found 
that preferred virtual experiences are very personal and 
diverse. There is a diversity in preferred images also. Some 
participants indicated a preference for interactive applica-
tions that would make them feel excited or evoke curiosity. 
Other participants were more drawn to calming and relax-
ing virtual experiences. Images of nature such as a forest, 
the beach or mountains were suggested by some of the par-
ticipants as options, others suggested computer-generated 
colourful images or an intergalactic space. Narrative from 
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the participants suggested that interactive applications may 
be more suitable for the beginning of labour. As a distrac-
tion during active labour women felt they needed assistance 
to help focus on relaxation. Meditative applications or vir-
tual breathing exercises were considered to be more help-
ful in active labour (Van Leugenhaege et al. 2024). Future 
research is needed to identify possible preferences for vir-
tual environments for use by women in labour. This qualita-
tive study aims to address this gap.

A systematic review by Triberti et al., (2014) identified 
three psychological variables effective in increasing the 
therapeutic efficacy of VR in the area of analgesia. These 
were: presence, fun and anxiety. Presence was being identi-
fied as being capable of improving the efficacy of VR as 
analgesia and is probably the most important psychological 
factor that is directly linked to the experience of VR. There 
was a strong positive association between a high sense of 
presence and desirable analgesia effects. Fun is the second 
psychological variable identified in the systematic review as 
having a positive effect on the effectiveness of VR as anal-
gesia. In three studies by Hoffman et al., (2008, 2004a, b, 
2024) fun ratings were positively correlated with presence 
ratings and pain reduction. Several studies found that partic-
ipants in the VR condition obtained significantly higher fun 
ratings compared with participants who participated in the 
non-VR condition (Maani et al. 2011; Schmitt et al. 2010; 
Sharar et al. 2008; Wender et al. 2009). Triberti et al., (2014) 
suggest that the advancement of knowledge into the efficacy 
of VR analgesia requires the comparison and analysis of dif-
ferent VREs. The aim of this study was to conduct a feasi-
bility study with participants to determine whether VR was 
acceptable for use in labour and to conduct a usability study 
which aimed to compare and analyse different VEs. This is 
in line with Triberti and colleagues (2025) who advocate 
for future research that gives greater attention to “content” 
features, such as narrative and emotion, and to identify the 
factors that prompt meaningful change in their users. It is 
argued that the study of the sense of presence needs to move 
beyond technical components to psychological and social 
factors. A more sophisticated understanding of presence 
will have practical implications for the growing develop-
ment and adaptation of virtual reality in healthcare (Triberti 
et al. 2025). In a recent paper on virtual reality approaches 
to pain, the authors identified user experiential factors of 
presence, interactivity, immersion and embodiment. These 
experiential factors interact with one another, shaping the 
virtual reality experience itself, while also influencing the 
cognitive, emotional, social, behavioural and physiological 
outcomes of pain-related therapy targets. Such outcomes 
include reduced pain intensity and disability, increased 
engagement in daily activities and an overall improvement 
in quality of life (Trost et al. 2021). The literature review 

identified several ideal characteristics or criteria to increase 
the level of presence experienced in VR. These were, real-
ism, interactivity, narrative, fun and emotionally arousing 
(Hendrix and Barfield 1996; Ijsselsteijn, 2002; Klimmt 
and Vorderer 2003; Riva et al. 2007; Sherman and Craig 
2003; Welch et al. 1996; Wender et al. 2009). In a qualita-
tive study, a strong sense of presence arose when the virtual 
reality environment elicited authentic cognitive, emotional 
and behavioural reactions and when participants wove their 
own interpretations or narratives about what was happen-
ing (Riches et al., 2021). These criteria were used as much 
as possible to choose some VEs for the participants in this 
study to trial in the antenatal period and to evaluate their use 
in labour. There has been limited research on the evaluation 
of content and criteria of VR for pregnant women in the 
antenatal period for potential use in labour and birth which 
is the focus of this paper.

3  Methodology

3.1  Study design

This study used a sequential exploratory mixed methods 
study design to structure the research. The exploratory 
sequential mixed methods design comprised three phases: 
antenatal qualitative, intrapartum1 quantitative, and postna-
tal qualitative. Results from the first phase, antenatal qualita-
tive are reported here. The second phase results, quantitative 
results were published in the Australian and New Zealand 
Journal of Obstetrics and Gynaecology and the third phase, 
the postnatal qualitative results were published in PLOS 
One. It was felt that joint analysis would decrease success of 
being published in the chosen journals. To fully explore and 
understand the phenomenon of women’s experiences using 
VR antenatally and as a non-pharmacological method of 
pain relief in their labour and birth and to determine a pos-
sible effect on labour pain, a mixed methods approach was 
chosen as the most appropriate method. Labour pain, like 
other types of pain, in studies undertaken by pain research-
ers is commonly quantified using numeric or semantic scales 
which aims to capture the intensity of pain experienced at a 
timepoint. Labour and labour pain, are, however, complex, 
and multi-dimensional phenomena. The first phase (ante-
natal – reported in this paper) was to determine feasibility 
and acceptability of VR as an intervention in labour. This 
qualitative phase sought to explore women’s initial experi-
ence using VR in the antenatal period of their pregnancy and 
how they envisaged using VR in their labour. The mixing of 
methods can strengthen a study, allowing us to understand 

1  The time period spanning childbirth, from the onset of labour 
through delivery of the placenta.
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people doing activities or talking in the environment which 
was not considered conductive to relaxation. In terms of 
interactivity, VEs that were chosen, had interactive features, 
for example, dolphins swimming right up to the participant, 
so that it felt like they could be played with. It was not an 
interactive game. In terms of fun, in the studies that identi-
fied this variable, the users were playing a game. We did not 
consult with participants prior to selection of the VE’s for 
viewing.

3.4  Data collection

Participants were shown all four VEs and a semi-struc-
tured interview was conducted. Participants were asked 
questions after each VE, and further questions were asked 
after all four VEs had been viewed. The VEs were Ocean 
Rift2—an underwater environment with dolphins, Nature 
Treks VR3—an animated beach environment, Shape-Space 
VR—an abstract-like art environment of coloured moving 
‘blobs’, accompanied by a type of Zen chanting music, and 
Birth of a Star—a documentary type environment of real 
shots of space accompanied by music and a voiceover. The 
first author who is a qualified midwife with 25 + experience 
conducted the study in the participant’s homes and brought 
the VR headsets. Each interview was digitally recorded and 
checked by the participants and checked and analysed by all 
the authors.

3.5  Ethical considerations

Prior to commencement of the study, participants were 
given an information sheet and gave written consent to par-
ticipate in the research. Participants were given pseudonyms 
to protect their identify. This study was approved by our 
University’s Human Ethics Committee.

4  Results

The analysis was conducted using thematic analysis fol-
lowing the six-step method outlined by Braun and Clarke 
(2012). Given the exploratory nature of the research ques-
tion an inductive approach was adopted, allowing codes 
to emerge from the content of the data based on partici-
pant’s experiences. Both the first and second author ini-
tially reviewed a sample of transcripts individually before 
collaborating to develop preliminary coding schemes. The 
coding process was iterative, with related comments cat-
egorised into themes. Subsequent readings helped to define 

2  ​h​t​t​p​s​:​​​/​​/​w​w​​w​.​o​​c​u​l​​u​​s​.​​c​​o​m​​/​e​​x​p​e​​r​i​e​n​​​c​e​/​​r​​i​​f​t​/​​1​2​5​​3​7​8​1​​5​7​​9​8​1​​​6​1​9​/​?​l​o​​c​a​​l​e​
=​e​n​_​U​S
3  https://naturetreksvr.com

phenomena more fully, to gain in-depth and broader insights 
due to the wider range of views and perspectives presented 
(Greene and Caracelli 1997).

3.2  Participants and recruitment

Twenty-five participants were recruited for the antenatal 
period study (Table 1). Ages ranged from 28–42 years. Most 
participants identified as New Zealand (NZ) European, four 
as Other European, and two as Asian. Two had previous VR 
experience. Participants were recruited via their midwife, 
when attending antenatal appointments, education classes, 
and via email. Inclusion criteria were either nulliparous or 
multiparous, 35 weeks and greater pregnant and 18 years of 
age or over. 12 participants were nulliparous (has not given 
birth previously) and six were multiparous (having borne 
more than one child). Participants were excluded if they had 
any contraindications to VR use.

3.3  Virtual reality intervention

A user study was carried out with the participants who 
trialled different VEs in the antenatal period in their own 
homes. The participants all used wireless Oculus Go head-
sets which provides a 3 DOF. The Oculus Go portable head-
set was selected as it was the cheapest and easily accessible 
portable headset on the market at the time.. There were no 
portable 6 DOF headsets on the market at the time of the 
study and the women had mobility issues being pregnant 
so there was no need for a high-end hardware setup. The 
four VEs were consumer ready products available on the 
Oculus Go website. The four VEs were selected based on 
the criteria identified in the literature to increase levels of 
presence, be fun, be a distraction for women in labour, and 
represent natural environments (Kaplan 1995). In terms of 
realism, more realistic scenes would have been preferred 
for the underwater environment and in the beach environ-
ment, however the natural scenes of this type had groups of 

Table 1  Demographic characteristics of participants
Characteristic n (%) of total sample N = 25
Age (years)
25–34 years 16 (64)
Over 34 9 (36)
Ethnicity
New Zealand European
Other European
Asian

15 (60)
4 (16)
6 (24)

Educational Qualifications
Secondary School 3–4 years
Tertiary

1 (4)
24 (96)

Primiparous
Multiparous

17 (68)
8 (32)
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4.2  Virtual Environments Underwater Dolphin 
Environment: calm, relaxed and serene

Most commonly, when women described the dolphin VE 
they reported feeling “relaxed”, an emotional state of low 
tension, “calmness” or “happiness.” Other descriptions 
when referring to this VE were “immersive”, “encompass-
ing”, “pleasant”, “engaging”, “serene”, “safe”, “excited”, 
and “interesting.” The dolphin VE has an animated environ-
ment which is underwater and consists of a group of dol-
phins swimming around. This movement is accompanied 
by bubbles, seeming to appear and disappear when the user 
breathers in and out. There is a discrete sound of bubbles 
and water. Several participants described their engagement 
with the dolphin VE as engaging, calming and serene.

“It was fantastic, very calming but not sleepy, engag-
ing. I loved the dolphins, they were playful…calm, 
sweet, and curious.” (P4)

4.3  Beach environment: bit boring, not a lot 
happening

The beach VE was described very similarly to the dolphin 
VE. Common descriptions were that it was “relaxing”, 
“calming”, and “soothing.” Some participants however con-
sidered it as “boring.” The beach VE is set in a tropical look-
ing island with a sandy beach, turquoise water with waves 
gently rolling. There is a palm tree gently swaying, clouds 
slowly moving overhead. Within the scene there are various 
objects, a rowing boat and some animals, birds in the sky 
and turtles moving across the beach. As well as the sounds 
of the waves it has some soft music playing in the back-
ground. P3 found the discrete sound of the bubbles relaxing. 
“It was really peaceful and relaxing, everything was slow 
moving…so it just made you feel calm and relaxed.”

4.4  Blob environment: engaging, scary, 
disconcerting

The blob VE evoked strong emotive words and diverse 
descriptions by some such as “creepy”, “disturbed”, “con-
fused”, “scary”, “weird”, “strange”, “uneasy”, “unusual”, 
“uncomfortable”, and “disconcerting. Many others did 
not share these disconcerting experiences and had a posi-
tive response to the blob VE. These positive descriptions 
included that the VE was “beautiful”, “creative”, “intrigu-
ing”, “captivating”, “engaging”, “interesting”, “meditative”, 
“entrancing”, “absorbing”, “hypnotic”, “unique”, “calm-
ing”, and “soothing.” This VE consisted of some animated 
shapes which looked like blobs of multi-coloured pain mov-
ing through the environment. The blobs move constantly 

these themes, leading to their subdivision and merging until 
they reached stability. Each author independently examined 
the data within each theme and minor adjustments were 
made through consensus until stable themes were estab-
lished. The identified themes underwent careful scrutiny 
and were reviewed in a recursive manner to ensure qual-
ity and accurately reflect the essence of the raw data. The 
first theme was evoking emotion. Two sub-themes which 
described the features in the VE that enhanced the ability 
of a VE to evoke an emotion were using memory and using 
imagination. The second theme described the sense of pres-
ence the participants experienced in relation to each VE and 
is divided into five sub-themes identifying features which 
enhanced this sense of presence: relatability, immersion, 
realism, interaction and movement, and narration and sto-
rytelling. The third theme envisaging using VR in labour 
describes how the participants envisaged using VR in their 
labour. Two sub-themes were constructed from the data, 
firstly as escape, VR as an effective distraction technique 
and as anchoring describing using the VR in labour as a way 
of grounding oneself, to avoid feeling out of control and 
avoid negative thoughts. Finally, the fourth theme, the ideal 
virtual reality environment describes the environments and 
features participants would like to see in the development of 
future VR for use antenatally and in labour.

4.1  Evoking emotion

This theme describes the participant’s impression of the VEs 
in terms of an emotional experience. These experiences var-
ied greatly amongst participants with some reacting posi-
tively and other negatively to each VRE. There were a range 
of emotional responses after each of the VEs were viewed 
and these were described in the participant’s narratives. The 
participants described how watching and listening to each 
VE evoked emotional responses. All the participants were 
able to recall a particular emotional state and participants 
used a variety of emotion words to describe their experi-
ence. All four VEs induced at least one emotion for each of 
the participants.

The participants described a range of emotions that they 
experienced after viewing each VE. These varied from 
“relaxed”, “calmness” or “happiness” when viewing the 
underwater dolphin and the beach VE. The third VRE, the 
blob environment evoked strong emotive words and diverse 
descriptions such as “confusion”, “scary”, “disconcerting”, 
“soothing”, “entrancing”. Finally, the space environment 
evoked a range of emotive words and descriptions such 
as: “ethereal”, “relaxing”, “awesome” and “boring”. When 
presenting the themes reference is made to the specific VR 
referred to by the participants, that is, the beach VE or the 
dolphin VE.
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“Is the XYZ4 Island or the time we were in the Phil-
ippines? It took me back to different memories, or 
definitely somewhere I’d like to go, you can imagine 
yourself on the beach with your towel and sunscreen…
it took me to my own story to a time when we were on 
a beach…perhaps because I could imagine myself or 
it made me think about memories of my own…it just 
made me start daydreaming. I definitely found it a lot 
more relaxing the scenes that I could picture myself 
in, that took me to a memory or took me to another 
place.” (P3)

4.5.2  Using imagination

Many of the participants expressed an ability to create imag-
inative stories connected to the VEs. This creative ability 
enhanced their enjoyment of the VE and induced a strong 
emotional response. There was a noticeable difference 
amongst the participants and their imaginative responses 
after viewing the VEs. Some participants were literally 
buzzing with excitement after a VE and described in detail 
what they imagined happening or saw in the VE. Other par-
ticipants described the VEs with little detail. They appeared 
to find it difficult to imagine or create a story within the 
VE. Narratives of the participants identified the importance 
of using their imagination or their ability to suspend disbe-
lief to enhance their VR experience. Each participant had 
their own unique VR experience, and this could be different 
for each participant. This was reflected in what they shared 
about their ability or desire to suspend belief while being in 
the VE.

“I was trying to make a new idea of where I could be 
right now, so this is a new beach and maybe I’ve kay-
aked there right now but you find yourself quite lost in 
the scene, which is good…I could be sitting there by 
myself; I could be shipwrecked…you could go into lots 
of different thoughts. It didn’t remind me of anywhere 
that I could have been but it made me think about 
where I could be.” (P1)

4.6  Presence

Presence is often described as the feeling of ‘being there’ in 
the VE more than in the physical environment. This concept 
was introduced to the participants in the interviews. It was 
a concept that was unfamiliar to them. However, when they 
described their experiences in VR, they used terms that indi-
cated that they were experiencing the concept of presence. 
They used phrases such as: “I was really in it” (P5), “it was 

4  masqueraded for anonymity.

and come towards the viewer. Accompanying this scene is 
some music that sounds almost like chanting. This environ-
ment produced a divisive reaction amongst the participants. 
Some were positive, finding it engaging and distracting, for 
others, it produced a very negative response of confusion, 
anxiety, and fear.

“Like nothing I’ve ever experienced before, it was 
almost quite scary…very distracting, bordering on 
unpleasant because it was just a little bit scary.” (P1)

4.5  Space environment: engaging, creepy, cool

The space VE evoked emotive words and descriptions such 
as “curiosity”, “engaged”, “safe”, “interesting”, “nice”, 
“relaxing, “calming”, “ethereal”, “awesome”, “intense”, 
“informative”, “boring”, and “lovely”, while also being 
“creepy”. This VE was the only one utilised that was not 
animated. It consists of real footage of space and the Hub-
ble, resembled a documentary in that it provides an informa-
tive commentary of what is going on in the environment. A 
narrator provides the voice over and accompanying this is 
classical type music. Some of the participants described this 
VE in terms of engagement and curiosity. For other partici-
pants this VE produced negative reactions like being creepy 
and not relaxing at all.

“Curiosity…definitely fully engaged, I’m like, what, 
this is cool, what’s going on and then when you fly into 
this telescope, and it shows you all the colours and 
you look around.” (P2)

Each VE was viewed by the participants in the order above. 
Each VE was viewed only once by every participant. All 
participants viewed the VE’s sitting upright.

4.5.1  Using memory

The ability of a VE to induce an emotion or to be appeal-
ing was often due to the participants retrieving a pleasant 
memory that they associated with the scene. Many of the 
participants recalled memories that they had of a specific 
place. For example, when viewing the tropical island, some 
participants recalled overseas holidays to tropical destina-
tions, such as Bali. While others were reminded of places 
closer to home. These memories appeared related to their 
positive experience of a place rather than how similar a 
place looks in relation to the VE.
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pain blobs, and I’ve never swum with dolphins…it’s 
just my ability to put myself in the scene.” (P9)

Some participants shared that they did not relate to the blob 
and space VEs as these environments were too outside of 
their everyday experience.

For some participants, these scenes created a sense of 
discomfort and unease. One participant (P11) found the blob 
VE different as it was appealing and helpful as a distraction 
due to the constant change and peculiarity of it.

4.6.2  Realism

For a VE to be relatable the realism of what was being 
watched and heard was a crucial feature identified by the 
participants. The technical quality of the images, the digital 
fidelity, such as pixilation, use of colour and depth images 
(e.g., perspective and shadows), or natural movements 
enhanced the experience of VR. Poor technical quality in 
the beach VE was found to be distracting in an uncomfort-
able way and caused several participants to complain of eye 
strain. The realism of the VE in terms of the content and sto-
ryline was also a feature. For this study only the space VE 
had both a narrator and a storyline so there was no ability 
to compare. In the three animated VEs the level of realism 
surprised the participants.

“It [beach VE] seemed a bit more pixelated than the 
[dolphin VE]…It was a bit harder on your eyes and 
a distraction from the good parts of the scene…and I 
think some of the quality issues meant that I was quite 
aware that it was a video…I don’t know if it needs to 
be real…the actual quality of the images is important, 
the music and the sound is important.” (P12)

4.6.3  Immersion

Wearing a VR headset gives the user an all-encompassing 
view of the environment they are watching. There is a sense 
of dimension that is experienced requiring the head to be 
turned, raised, or lowered and this creates realism through a 
fidelity that draws attention and results in the immersion of 
the experience. The images can be seen by the person mov-
ing their head 360 degrees. A person can see the VE in their 
peripheral vision also. The intent of this immersive experi-
ence is to block out the physical world as much as possible. 
Immersion in VR is also experienced by sound that appears 
to be all around them. This combination of visual and audi-
tory sensory stimulation enhances the VR experience. The 
dolphin VE was considered very immersive. For some par-
ticipants being immersed was about being involved.

like I was instantly there…it didn’t feel fake, it felt quite real 
which added to it.” (P2), and “bubbles that came from me, 
that was sort of me, and it felt quite real.” (P6). The expres-
sion of such phrases demonstrated a feeling of disorienta-
tion and of disconnect at times, of being between the virtual 
and the physical word. Presence is a subjective feeling and 
was experienced individually and to different degrees by the 
participants who used the VR. Participants spoke of scenes 
in the VEs that evoked a sense of presence.

“The dolphins…seemed to be attacking my googles 
and the space thing…I didn’t expect that, it was really 
cool, it felt like I was there.” (P7)

Participants who viewed the dolphin VE were observed 
reaching out their hands as if to touch the dolphins. P8 
described their experience of the dolphin VE: “it was good, 
sometimes you felt like you wanted to go and touch them…it 
was as if you were there. Do you get people kind of [makes 
swimming gestures with hands], swimming around?” 
The blob VE also evoked a feeling of presence for some 
participants.

“Maybe the weird one [blob VE]…I felt like I was 
more in it than looking…with the dolphins it was prob-
ably having the air bubbles coming out continuously 
and just the very natural sounds…the way things were 
interacting in a close way with me.” (P5)

The ability of the VE to enable the participants to feel a 
sense of presence or being there and to be distracted was 
influenced by the extent that participants could relate to the 
VR story, images, and sound, immerse themselves in the 
VE, and by the movement and narration features of the VEs.

4.6.1  Relatability

The concept of relatability was described by the partici-
pants in many of the narratives. For the VE to feel real, to 
be believable and to be effective as distraction it needed to 
be an environment that they could relate to or imagine that 
they could be part of. The quality of the VR also had an 
impact. As demonstrated in the quotes, viewing a scene that 
was indicative of their own world experience was enjoy-
able, reassuring and relaxing.

“Probably the beach one, because that’s where I felt 
most relaxed. I could just be there, whereas with the 
others I was aware that this is such a weird and wacky 
scene that I would never be in….I’ve never been to 
outer space, I’ve never been in a word with random 
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you’re thinking, wow that’s lovely but it’s almost as 
if there’s not enough happening for me to lose myself 
in.” (P14)

In the blob VE, the movement of the shapes coming towards 
the participants was described as, disconcerting, frantic. 
Several of the participants reported that this VE made them 
feel anxious and overwhelmed. P14 found the movement 
of the shapes towards her creepy and the feeling of being 
suspended in the sky added to this feeling of anxiety.

“First of, when I put it on, I was thinking, what the hell 
am I looking at, yeah, it made me feel quite anxious, 
because I couldn’t tell what anything was that I was 
looking at and then they were getting closer to me, 
whatever they were and I didn’t want them to touch 
me, it felt a bit creepy. I felt that I was suspended in 
the sky as well which was quite weird…and maybe, 
them coming not quite so close to you, so you could 
see them further away, but some of them were coming 
very close and for me personally, I was like, no I don’t 
like that.” (P14)

For P10, it was that the blob VE was, “very busy…it felt 
a…little overwhelming…I didn’t like the fact that there was 
a lot coming at me at once…there was a lot going on.” 
Interactivity, connected to movement, contributed to par-
ticipants in this study experiencing the VE as more realis-
tic and enhanced the enjoyment of the experience. It also 
contributed to feeling a higher level of presence, the feeling 
of being part of the VE. They found a VE more distract-
ing when they felt they could be interactive within it. The 
combination of the movement of the dolphins up close and 
the use of bubbles was enjoyable and appeared to be syn-
chronised to align with and or guide the breathing of the 
participants.

“I found it quite immersive and quite relaxing and 
quite fun as well, being able to follow the dolphins 
around with the breathing and bubbles. The beach 
scene I found that quite calming, maybe a little less 
interactive than the dolphin one. I felt I wanted some-
thing to happen, but I’m not sure when I’m in labour, 
whether that’s what I’d want or not (laughing).” (P15)

4.6.5  Narration and storytelling

In the space VE, there was a narrator telling the story of the 
birth of a star. This VE was made with real footage. Partici-
pants’ descriptions of this VE emphasised the importance of 
both the narrator and the storyline for both distraction and 
enjoyment. This VE was compared to a documentary or a 

“It was very immersive, it felt like being in the water…
seeing the dolphins moving around…so one might be 
over there moving around…and you can look up at the 
surface of the water and that seemed quite real…and 
you immerse yourself in the scenes and that’s quite a 
positive.” (P11)

For other participants, it was being in the audience; “I found 
it quite immersive and quite relaxing and quite fun as well, 
being able to follow the dolphins around” (P15). Most par-
ticipants spoke of immersion being a positive experience, 
but for a few participants it was not positive as the nature of 
the headset meant they could not get away from it.

“I suppose claustrophobic might be a word even 
though it’s the big open ocean, you feel quite immersed 
in it, which is possibly not a positive…I guess it feels 
quite all encompassing…the fact that you can look in 
any direction and it’s still there, unlike when you look 
at television…that does feel that it’s quite immersive.” 
(P13)

4.6.4  Interaction and movement

The VEs which had more action or movement occurring in 
them or more objects to observe or try to locate (e.g. dolphin 
VE) were more distracting for the participants interviewed. 
These VEs were often described as “busy”, with a lot going 
on and were considered as ideal to distract and engage with 
while viewing. There was a sense with the busier environ-
ments that you could be more of an active participant, be 
involved in the VE rather than watching it as a passive 
participant.

“There are nice, simple scenes so there’s not too much 
to distract. I did get a fright with one of the dolphins 
coming at my peripheral [vison]…[The blob scene] 
was quite beautiful, so different, and changeable and 
there was always something to look at.” (P1)

The VEs described by the participants as “slow” or “boring” 
(e.g., beach VE) had little movement in them, they were 
quite static. Although static, these environments were some-
times described as peaceful and relaxing but once again 
there was an indication of passivity, so it seems impossible 
to lose oneself in these environments.

“I found the [beach VE] quite boring, there wasn’t 
much to see, so I didn’t feel that distracted…as opposed 
to the other one, where I was, like, oh there’s another 
dolphin, whereas there’s just one lonely little turtle 
making its way up the beach…not a lot happening, 
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would take you away from the immediate pain that you 
were feeling.” (P9)

4.7.2  As an anchor

In discussing VR and managing their labour pain, partici-
pants considered that VR could act as an ‘anchor’ and help 
them ground themselves, enabling them to feel calm and 
in control of their pain. They shared that they would use it 
as a visualisation tool to help bring them back to a serene, 
focussed state. As such a tool, one participant said that it 
would work similarly to meditation. Participants were con-
cerned that when they were in labour, they would lose con-
trol. They wanted to avoid negative thoughts and the feeling 
that they were not coping with labour and the pain. They 
acknowledged that feeling out of control or catastrophising 
would affect their ability to cope with the pain of labour.

“I think because it’s so novel, it’s quite a distraction 
and staying in a curious and positive mindset, I think 
it would be really helpful for that and that’s what I’m 
looking forward to, yeah. I think that I’d really like to 
use it in early labour to enjoy the contractions, to not 
just suffer them but to get through them and to work 
with them and I think that the visuals and the visual 
cues will be reminders to stay calm and be relaxed.” 
(P4)

P4 found the space VE quite inspirational and moving. The 
imagined using the beautiful environment throughout labour 
to remind herself, that labour, like life itself, is transient and 
fleeting. She said this VE was empowering, and the images, 
the sound of the countdown and the operatic music in the 
scene would help release tension and aid relaxation while 
in labour. She would use the scene to pace herself between 
contractions.

“It’s fleeting [the space VE] like life is fleeting and 
that’s O.K…it’s really positive…the pacing [of the VE] 
because it was a narrative it felt like it had a begin-
ning and an end and I think that’s going to be impor-
tant, you will get through it [labour]. You have to go 
through it [labour] and the imagery of going through 
a star, of going through a cluster, that was wonder-
ful, you have to go through it [labour], there’s no way 
of getting around it (laughing), it doesn’t have to be 
painful or scary, you just go through it….yeah, it was 
empowering.” (P4)

Participants perceived the VR as a ‘tool’ to include in their 
toolkit of complementary therapies for use in labour. They 
would not use the VR on its own but would use it alongside 

movie experience. It was engaging because it was telling a 
story that was compelling and needed to be watched until the 
end. Participants reported that they felt that they had to keep 
listening to find out what happened, like a movie. This VE 
was more likely to be described as distracting and engaging 
rather than relaxing, possibly due to the inclusion of a nar-
rator and an educational component. The narrator, the music 
and the storyline all contributed to providing a distracting 
and engaging experience for many of the participants.

“Yes, I liked this one the best…it was definitely more 
engaging because it moved around, it talked to you 
this one was instant distraction and I like documen-
taries…it definitely made time pass and I felt that this 
one totally felt safe, instant curiosity, engaged, very 
colourful and the narrator is talking to you in a very 
soothing voice.” (P2)

It required participants to concentrate on what was happen-
ing as the facts were narrated.

“You’re completely transported away from what’s 
going on in the room…He was talking about some star 
formations, you wanted to know where he was going 
to next, which would make me, engage me more and 
probably spend longer in VR because there’s more 
coming.” (P1)

4.7  Envisaging using VR in labour

4.7.1  As escape

The participants actively engaged in all four VEs and all 
the participants wanted to use the VR device in their labour. 
They found using VR to be an effective distraction, describ-
ing it in terms of escape, and helping to remove them from 
the present reality. Many participants articulated they envis-
aged that they would use the VR in labour to distract them 
from the pain of contractions, as a tool to help them relax, 
and to encourage positive thoughts while labouring. The 
use of the word escape by the participants was a powerful 
description of how VR resulted in some participants feeling 
as if they had removed themselves from the physical envi-
ronment and yet were present. Participants used words such 
as “remove”, “drift off”, “being taken away”, “lose your-
self”, to convey this sense of escape from the physical world 
into the virtual world.

“I can see how it would take you away, you’re almost 
not even looking at it, it’s just something, and even the 
music, the music’s not very nice to listen to, [in blob 
VE] but it’s enchanting…I can absolutely see how it 
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act as a distractor watching people on a beach or at a café or 
would be a motivator to help with labour.

“I would like a natural scene, not very many people, a 
few kids in there, just to remind you that it’s all worth 
it….you’re doing this for your children. Yes, abso-
lutely, my hubby and my daughter, if I could replay the 
whole Fiji experience in that I was just hoping I’d get 
with the beach scene…” (P18)

Only one participant (P14) did not want any people in the 
VE, she wanted privacy and isolation, imaging herself as the 
only one present [beach VE] in the kayak. The ideal VE for 
labour had to be relaxing, as opposed to being a distraction. 
These participants talked about preferring environments 
that had “not much going on”. Movement in the VE would 
be slow and repetitive.

“Something that’s just a little repetitive is probably 
quite good, so the waves coming in and out, the tree 
waving gently, that’s something that can lull you, 
something you can relax your breathing too, some-
thing that’s nice and slow, nothing moving too fast.” 
(P1)

The movement would also help with contractions and 
should be designed to be specific to labour. One participant 
related the opening of a cervix to a flower.

“The opening visuals, your muscles and the different 
muscles in the uterus contracting up and opening of 
the cervix. I think that the opening visuals could be 
helpful, you know flowers opening.” (P4).

In contrast, other participants described their ideal VE 
as one that would be the most distracting in labour. They 
wanted busy VEs with a lot happening in them and VEs that 
were interactive, that they could move with, rather than just 
passively watching.

“This book that I was reading about, they were using 
VR. It described a scene which sounded quite cool, 
where you were on a…device, floating down a river 
and kind of going past various things that, when you 
looked over one way you would veer slightly that way. 
And quite interactive, yeah you can control it a little 
bit.” (P15)

One participant who had previously used VR wanted some-
thing extremely fast like a rollercoaster, interactive game, 
and distracting.

and interchangeably with other techniques such as water 
immersion, music, hypnobirthing, other visualisation, and 
meditative techniques. They also envisaged that they would 
use VR to help relax them, to calm them and help them 
focus on their breathing techniques.

“From what I’ve learnt about labour in a very theo-
retical way, if you can be more relaxed, it helps, so 
I think I would probably use it for actual distraction 
from pain but also try and get myself kind of calm and 
relaxed.” (P12)

4.8  Ideal virtual environment

Envisaging how they would use VR in labour and after try-
ing out the four VEs, the participants described features and 
environments that they thought they would enjoy in their 
labour and that they would find distracting and relaxing. 
There were a variety of environments mentioned, demon-
strating how subjective a VR experience is. Features partici-
pants wanted, included the natural world, people, particular 
sounds and colour. For some participants, environments that 
interested them and were personal to them were important.

“It needs to be an environment that the person wear-
ing the googles finds relaxing, so if someone’s afraid 
of water, they’re not going to like the underwater dol-
phin scene…I’m quite an active person so I like to 
see scenes where there’s things happening to keep my 
interest.” (P14)

The idea of a natural environment was popular:

“I quite like rainwater, like walking though bush, and 
being in that setting, like a rainforest…and the bird-
life…that would be something I’d be interested in….I 
quite like the calming music that goes with some of the 
VR environments.” (P10)

For some, their love of animals was incorporated into their 
idea VE, combining nature and animals.

“I can imagine something like being in Africa with 
elephants and lions, just being able to watch and to 
see animals moving in their environment.” (P17)

The idea of incorporating people and family members into 
the VEs was mentioned several times in terms of enjoying 
the environment. While several participants mentioned that 
would want to know the people, others considered just hav-
ing people present who were being natural was sufficient. 
Participants considered the presence of people would either 
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were positive distractions and women described recalling 
childhood memories from the beach (Nielson and Over-
gaard 2020).

The ability to suspend belief is a strong precursor to hav-
ing an enhanced VR experience and to perceive the media 
as realistic. Many participants gave a detailed description of 
their time on the tropical island. They imagined how they 
got to the island, who might be with them and what they 
did on the island. These rich imaginative narratives indi-
cated that they had found the VE both engaging and enjoy-
able. Creative imagination and engagement together with a 
willingness to experience presence in VR are also reliable 
predictors to experience presence (Sas and O’Hare 2005). 
Presence is defined as the extent to which something (envi-
ronment, person, object, or any other stimulus) appears to 
exist in the same physical world as the observer (Felton., 
2021).

For the participants, the ability of the VE to feel more 
real than the physical world or to be distracting was the 
relatability of the scene. Relatability originates from the 
verb “relate”, since 1965 in the Oxford English Dictionary 
“relatable” has gained the meaning of something “which 
one can identify with or empathise with”. The ability to con-
nect their experience in VR to prior experiences allows the 
participants to bring their own knowledge and expectations 
into play. This creates a more compelling and memorable 
illusion (Thornson et al. 2009). In their discussion about the 
VR experience, Sherman and Craig, (2003) identify a spe-
cific confluence of factors which work to persuade the user 
of the existence of the VE. The very first of these factors is 
that the environment needs to be personally meaningful to 
the participant.

Several features of the VE were identified by the partici-
pants in this study as contributing to an increased feeling 
of presence or more effectiveness as a distraction tech-
nique. The theory of distraction determines that attention 
is required for pain and exists in a limited supply, there-
fore, diverting attention by the use of VR, can reduce the 
resources available for processing pain (Li et al. 2011). Par-
ticipants identified immersion in VR. They described being 
able to look all around them and experience the sense that 
the physical world was shut out. There are several indica-
tors that are used to qualitatively measure how immersed a 
participant feels within a VE. As demonstrated in this study, 
an obvious method is to ask a participant how deeply they 
felt they were immersed in the VE. Another method is to 
observe the participant and their reaction to the VE.

Findings from this study indicated that all participants 
would use VR in their labour and that they considered it 
an acceptable and feasible intervention. The participants 
described the VR as enjoyable and novel and they were 
looking forward to using it either in early and active labour 

“The only other times I’ve used VR was the shark 
encounter and you were going down in a cage and it 
was purposefully designed to try and scare you, there 
were sharks swimming, and you don’t know what’s 
coming and there are things coming up from the deep, 
it’s so real and it’s almost like, I would go that way, or 
a rollercoaster or extreme things…” (P9)

Narrative was identified as an important component for the 
VE to be distracting, a combination of a narrator voicing 
the story and a storyline within the VE. Topics suggested 
included a travelling narrative, a museum tour, and works 
of art. Participants identified how different features could 
be used for different purposes, for example, the dolphin VE 
was described as mainly for relaxation while the space VE 
that was narrated was more for distraction.

“When the narrator talked, that really helped as 
well….but if he’s talking to you, it’s like that’s really 
calming and you get to turn around and look at all the 
scenery.” (P2)

5  Discussion

The results identified that all four VEs shown to the partici-
pants in the antenatal period were able to induce a range of 
emotional responses. These emotional responses were sub-
jective and varied between the participants, although com-
monly the underwater dolphin VE and the beach VE were 
described as “relaxing”, inducing feelings of “calm” and 
“happiness.” The ability of VEs to evoke a specific emo-
tion has been identified as relating to cognitive psychology 
(Baños et al. 2004, 2008; Felnhofer et al. 2015; Riva et al. 
2007). Scenarios of VEs are set up to induce most com-
monly specific emotional states such as relaxation, joy, sad-
ness, and anxiety.

Participants in this study identified two main features that 
assisted them in evoking an emotional response from the 
VE. These were the use of memory, recalling a past pleas-
ant experience that was associated with a positive mood 
and their use of creative imagination. Participants were 
reminded to tropical holidays, beach days with their family 
and for one participant, a connection with a memory of a 
loved one through a specific VE. These results could lead to 
the creation of a VE that is a personal memory to use ante-
natally and in labour to help induce an emotional response.

Similarly, in a study on the experience of women who 
laboured in a delivery room, the use of visual and auditory 
stimuli elicited positive emotions because they were associ-
ated with important aspects of the couple’s daily lives. The 
projection of natural landscape scenes on walls of the room 
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provides an opportunity to present unique perspectives from 
the participants. It is not known how applicable the findings 
are to pregnant women generally. The author acknowledges 
that the four VE’s were shown to both nulliparous and mul-
tiparous participants and the potential differences between 
these two groups is not addressed. There is the potential 
for multiparous participants who have had experience with 
using nonpharmacological techniques in their previous 
labour to identify more clearly how they would use the VR 
in their labour and possible preferences for VE’s for use in 
labour. The lack of participant input before selection of the 
VE’s to be trialled could be considered a methodological 
limitation and in future studies the selection of VE’s should 
be discussed with the participants. Only four VEs were tri-
alled (due to limited time), however the findings may have 
application in the design of VEs as it evaluated user pref-
erences and expectations in the use of VR in the antenatal 
setting. The space VE was unique in relation to the other 3 
VE's. The space VR was a documentary type environment, 
therefore included real footage, no animation and had a 
strong narrative presence. No control device was compared 
against the VEs and headsets.

6  Conclusions

Participants in this study trialled four VEs to familiarise 
themselves with VR antenatally and to determine whether 
VR would be acceptable and feasible to them to use in 
their labour. All 18 participants wanted to use VR in their 
labour. Based on the findings from the research, partici-
pants enjoyed their experience of using VR while pregnant, 
they found it emotionally arousing, effective as distraction 
as well as relaxing. Participants wanted to use the VR in 
their labour as a complementary alternative therapy and as 
a coping strategy to help manage pain, aid relaxation and to 
feel in control. Findings from this study point to directions 
for future research in the use of VR both in the antenatal 
period in preparation for relaxation and stress reduction in 
labour. This research provided new knowledge in VR and 
design of VEs for use by pregnant women. This research 
identified features of VEs that induced emotional responses, 
contributed to enjoyable experiences, increased the sense of 
presence and levels of distraction. These features have the 
potential to help influence the design of the effectiveness of 
VR in pregnancy and labour. Findings from this research 
supports the use of VR as a medical technology with ben-
efits for pregnant women antenatally, and in labour.

Supplementary Information  The online version contains 
supplementary material available at ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​1​​0​0​5​5​-​0​
2​6​-​0​1​3​2​1​-​6.

or both. They identified that the VR could be used in a vari-
ety of ways, as distraction or ‘escape’ and as an ‘anchor’ 
or a way of grounding themselves and to avoid nega-
tive thoughts or catastrophising. This is the one of only a 
few qualitative studies that explored women’s experience 
of using VR in the antenatal period with a view to using 
it in labour. Other research studies have identified a range 
of pain-coping strategies that women describe they would 
want to use when they are in labour. Lowe (2002) found that 
strategies for managing pain include relaxation, distraction, 
imagery, breathing techniques, control and focusing.

Findings from this study identified the use of breathing 
as a relaxation technique. In the dolphin VE participants 
could synchronise their breathing with the bubbles com-
ing out of the virtual diver’s mask. The potential impact of 
VR on breathing has obvious benefits for women in labour. 
Women in labour are very focused on their breathing and are 
coached by support people and midwives on how to breathe 
through contractions and in between. The use of controlled 
breathing is a coping strategy to reduce stress and anxiety 
and is favoured in all stages of labour (Simkin and Bolding 
2004; Thomas and Dhiwar 2011; Thomson et al. 2019).

Other research has also identified the role that catastroph-
ising has and how it leads to women thinking increasingly 
more negative thoughts in pregnancy (Escott et al. 2009; 
Felnhofer et al. 2015). Participants in this study wanted to 
avoid catastrophising in labour, however the alleviation of 
anxiety and pain-related fear antenatally can impact both 
the intrapartum and puerperium period. Flink et al., (2010) 
found that women who did not catastrophise before labour 
had a better postnatal recovery. In contrast, women who 
catastrophise prior to labour reported higher levels of dis-
comfort postnatally (Escott et al. 2004; McNeil and Jomeen 
2010).

To help inform the design of VR-based interventions for 
pregnant women, participants described the type of VEs 
and features that they would like to view such as a pleas-
ant memory of a place, holiday or with people they cared 
for. The playing of a pleasant memory may help induce an 
emotional response and enhance the emotional experience 
of the VE. Views of nature (e.g. mountain or tropical island) 
were also identified by many participants as their preference 
as they were calming and relaxing).

5.1  Limitations

The sample of participants was purposively selected, and 
the participants who consented were highly motivated to 
experience VR while they were pregnant and in labour. The 
study was exploratory in nature, thus of necessity it was 
conducted with a relatively small sample size, however this 
does not negate the worthiness of these findings, rather it 

1 3

   75   Page 12 of 15

https://doi.org/10.1007/s10055-026-01321-6
https://doi.org/10.1007/s10055-026-01321-6


Virtual Reality           (2026) 30:75 

physiological and behavioral mechanisms to increase individual 
pain tolerance limits. Pain 161:2010–2021. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​9​
7​​/​j​.​​p​a​i​​n​.​0​​0​0​0​0​​0​0​​0​0​0​0​0​1​9​0​0

Cowles, SD, Norton, T, Quiner, Hannaford, K, Foley, M. (2019). Vir-
tual Reality may decrease pain during labour. American Journal 
of Obstetrics, S527.

Eijlers R, Utens EMWJ, Staals LM, de Nijs PFA, Berghmans JM, 
Wijnen RMH, Hillegers MHJ, Dierckx B, Legerstee J (2019) 
Systematic review and meta-analysis of virtual reality in pedi-
atrics: effects on pain and anxiety. Anaesthesia & Analgesia 
129(5):1344–1353

Escott D, Spiby H, Slade P, Fraser R (2004) The range of coping strate-
gies women use to manage pain and anxiety prior to and during 
first experience of labour. Midwifery 20:144–156

Escott D, Slade P, Spiby H (2009) Preparation for pain manage-
ment during childbirth: the psychological aspects of coping 
strategy development in antenatal education. Clin Psychol Rev 
29:617–622

Felnhofer A, Kothgassner OD, Schmidt M, Heinzle AK, Beutl L, 
Hlavacs H, Kryspin-Exner I (2015) Is virtual reality emotionally 
arousing? Investigating five emotion inducing virtual park sce-
narios. International Journal Human-Computer Studies 82:48–56

Felton WM (2021) Presence: a review. Int J Human-Comput-Interact. ​
h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​8​0​​/​1​0​​4​4​7​​3​1​8​​.​2​0​2​​1​.​​1​9​2​1​3​6​8

Flink I, Mroczek M, Sullivan M, Linton S (2010) Pain in childbirth 
and postpartum recovery - the role of catastrophising. Eur J Pain 
13:13–16

Frawley J, Adams J, Sibbritt D, Steel A, Broom A, Gallois C (2013) 
Prevalence and determinants of complementary and alternative 
medicine use during pregnancy: results from a nationally repre-
sentative sample of Australian pregnant women. Aust New Zea-
land J Obst Gynaecol 53:347–352

Frey DP, Bauer ME, Bell CL, Low LK, Hasse AL, Cassidy RB, Boyer 
KD, Sharer S (2018). Virtual Reality Analgesia in Labour: The 
VRAIL Pilot Study - A Preliminary Randomised Controlled Trial 
Suggesting Benefit of Immersive Virtual Reality Analgesia in 
Unmedicated Labouring Women. Anaesthesia & Analgesia, 1–8.

Garrett B, Taverner T, Gromala D, Tao G, Cordingley E, Sun C (2018) 
Virtual reality clinical research: promises and challenges. JMIR 
Serious Games 6(4):1–8. https://doi.org/10.2196/10839

Gerceker GO, Bektus M, Aydinok Y, Oren H, Ellidokuz H, Olgun N 
(2021) The effect of virtual reality on pain, fear and anxiety dur-
ing access to a port with huber needle in pediatric hematology-
ocology patients: Randomised Controlled Trial. Euro J Oncol 
Nursing. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​e​j​o​n​.​2​0​2​0​.​1​0​1​8​8​6

Gold J, Belmont K, Thomas D (2007) The neurobiology of virtual real-
ity pain attentuation. CyberPsychol Behav 10(4):536–544

Greene JC, Caracelli V (1997) Defining and describing the paradigm 
issue in mixed method evaluation: new directions for evaluation. 
Adv Mix Method Eval 74:5–17

Gromala D, Tong X, Choo A, Karamnejad M, Shaw C (n.d.) (2015) 
The Virtual Mediatative Walk: Virtual Reality Therapy for 
Chronic Pain Management. In: Proceedings of the 33rd Annual 
ACM Conference on Human Factors in Computing Systems 
(Seoul, Republic of Korea), Associatio, 521–524. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​
1​0​.​1​​1​4​5​​/​2​7​​0​2​1​2​3​.​2​7​0​2​3​4​4

Hall HR, Jolly K (2014) Women’s use of complementary and alterna-
tive medicines during pregnancy: a cross-sectional survey. Mid-
wifery 30:499–505

Hendrix C, Barfield W (1996) Presence within virtual environments 
as a function of visual display parameters. Presence Teleop Virt 
5(3):274–289

Hoffman H, Richards T, Coda B, Bills A, Blough D, Richards A, 
Sharer S (2004a) Modulation of thermal pain-related brain 
activity with virtual reality: evidence from fMRI. NeuroReport 
15(8):1125–1248

Acknowledgements  The corresponding author wishes to thank all the 
co-authors for their assistance with this paper. The author wishes to 
acknowledge all the participants in the research. No grant was received 
to complete this project.

Author contributions  All authors contributed to the study concep-
tion and design. Material preparation, data collection and analysis 
were performed by Lorna Massov. The first draft of the manuscript 
was written by Lorna Massov and Craig Anslow and all authors com-
mented on previous versions of the manuscript. All authors read and 
approved the final manuscript.

Funding  Open Access funding enabled and organized by CAUL and 
its Member Institutions. No funds, grants or other support was re-
ceived to assist with the preparation of this manuscript.

Data availability  No datasets were generated or analysed during the 
current study.

Declarations

Conflict of interest  The authors declare no competing interests.

Ethical approval  Ethics approval was obtained by the Human Ethics 
Committee of Victoria University of Wellington.

Informed consent  Informed consent was obtained via signed consent 
forms for each participant.

Open Access   This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit ​h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​v​e​c​​o​m​m​o​​n​s​.​​o​
r​g​​/​l​i​c​e​n​s​e​s​/​b​y​/​4​.​0​/.

References

Baños RM, Botella C, Alcañiz M, Liaño V, Guerrero B, Rey B (2004) 
Immersion and emotion: their impact on the sense of presence. 
CyberPsychol Behav 7(6):734–740

Baños RM, Botella C, Rubió I, Quero S, Garcia-Palacios A, Alcañiz M 
(2008) Presence and emotions in virtual environments. The influ-
ence of stereoscopy. Cyberpsychol Behav 11(1):1–8

Bermo MS, Patterson D, Sharar SR, Hoffman H, Lewis DH (2020) 
Virtual reality to relieve pain in burn patients undergoing imaging 
and treatment. Top Magn Reson Imaging 29(4):203–208. ​h​t​t​p​​s​:​/​​/​
d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​9​7​​/​R​M​​R​.​0​0​0​0​0​0​0​0​0​0​0​0​0​2​4​0

Braun, V, Clarke, V. (2012). Thematic Analysis. In D. Cooper, HM, 
Camic, PM, Long, DL, Panter, AT, Rindskopf (Ed.), APA Hand-
book of Research Methods in Psychology: Volume. 2. Research 
Designs; quantitative, qualitative, neuropsychological, and bio-
logical (pp. 57–71). American Psychological Association.

Colloca L, Raghuraman N, Wang Y, Akintola T, Brawn-Cinani B, 
Colloca G, Kier C, Varshney A, Murthi S (2020) Virtual reality: 

1 3

Page 13 of 15     75 

https://doi.org/10.1097/j.pain.0000000000001900
https://doi.org/10.1097/j.pain.0000000000001900
https://doi.org/10.1080/10447318.2021.1921368
https://doi.org/10.1080/10447318.2021.1921368
https://doi.org/10.2196/10839
https://doi.org/10.1016/j.ejon.2020.101886
https://doi.org/10.1145/2702123.2702344
https://doi.org/10.1145/2702123.2702344
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1097/RMR.0000000000000240
https://doi.org/10.1097/RMR.0000000000000240


Virtual Reality           (2026) 30:75 

Riches S, Elghany S, Garety P, Rus-Calafell M, Valmaggia L (2019) 
Factors affecting sense of presence in a virtual reality social envi-
ronment. A qualitative study. Cyberpsychol, Behav Social Net-
work 22(41):289–292

Riva G, Mantovani F, Capideville CS, Preziosa A, Morganti F, Villani 
D, Gaggioli A, Botella C, Alcañiz M (2007) Affective interac-
tions using virtual reality: the link between presence and emo-
tions. CyberPsychol Behav 10(1):45–56

Sas C, O’Hare G (2005) Presence emotion: an investigation into cogni-
tive factors underlying presence. Presence Teleop Virt 12(5):1–8

Schmitt Y, Hoffman H, Blough D, Patterson D, Jensen M, Soltani M, 
Carrougher G, Nakamura D, Sharar S (2010) A randomised con-
trolled trial of immersive virtual reality analgesia, during physical 
therapy for paediatric burns. Burns 37:61–68

Schneider SM, Workman M (2000) Virtual reality as a distraction 
intervention for older children receiving chemotherapy. Paediatr 
Nurs 26(6):593–597

Sharar S, Miller W, Teeley A, Soltani M, Hoffman H, Jensen P, Patter-
son D (2008) Applications of virtual reality for pain management 
in burn-injured patients. Expert Rev Neurother. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​
.​1​​5​8​6​​/​1​4​​7​3​7​1​7​5​.​8​.​1​1​.​1​6​6​7

Sherman WR, Craig A (2003) Understanding virtual reality: Interface, 
application and design. Morgan Kaufmann, CA

Smith V, Warty RR, Sursas JA, Payne O A, Nair A, Krishna S, da 
Silva Costa F, Wallace EM, Vollenhaven B (2020) The effec-
tiveness of virtual reality in managing acute pain and anxiety 
for medical inpatients: a systematic review. J Med Internet Res 
22(11):e.17890. https://doi.org/10.2196/17980

Spiegel B, Fuller G, Lopez M, Dupuy T, Noah B, Howard A, Albert 
M, Tashjian V, Lam R, Ahn J, Dalley F, Rosen BT, Vrahas M, 
Little M, Garlich J, Dzubur E, IsHak W, Danovitch I (2019) Vir-
tual reality for management of pain in hospitalised patients: a ran-
domised comparative effectiveness trial. PLoS ONE 14(8):1–15. ​
h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​3​7​1​​/​j​o​​u​r​n​a​l​.​p​o​n​e​.​0​2​1​9​1​1​5

Tang H, Gerling K, Geurts L (2022) Virtual Feed: Design and Evalu-
ation of a Virtual Reality Simulation Addressing the Lived 
Experience of Breastfeeding. In: Proceedings of the 2022 CHI 
Conference on Human Factors in Computing Systems (New 
Orleans, LA, USA), Associatio(Article 438.), 17 pages. ​h​t​t​p​​s​:​/​​/​d​o​
i​​.​o​​r​g​/​​1​0​.​1​​1​4​5​​/​3​4​​9​1​1​9​2​.​3​5​1​7​6​2​0

Tashjian VC, Mosadeghi S, Howard AR, Lopez M, Dupuy T, Reid M, 
Martinez B, Ahmed S, Dailey F, Robbins K, Rosen B, Fuller G, 
Danovitch I, IsHak W, Spiegel B (2017) Virtual reality for man-
agement of pain in hospitalised patients: results of a controlled 
trial. JMIR Ment Health 4(1):1–11

Thomas E, Dhiwar S (2011) Effectiveness of patterned breathing tech-
nique in reductions of pain during first stage of labour among 
primigravidas. Sinhgad E-J Nursing 1(2):6–8

Thomson G, Feeley C, Moran VH, Downe S, Oladapo O (2019) Wom-
en’s experiences of pharmacological and non-pharmacological 
pain relief methods for labour and childbirth: a qualitative sys-
tematic review. Reprod Health 16(71):1–20

Thornson CA, Goldiez BF, Le H (2009) Predicting presence: con-
structing the tendency toward presence inventory. Int J Human-
Comput Stud 67(1):62–78

Triberti S, Repetto C, Riva G (2014) Psychological factors influencing 
the effectiveness of virtual reality-based analgesia: a systematic 
review. CyberPsychol, Behav Social Network 17(6):335–345

Triberti S, Sapone C, Riva G (2025) Being there but where? Sense of 
presence theory for virtual reality applications. Human Social Sci 
Commun 12(1):1–6.

Trost Z, France C, Anam M, Shorn C (2021) Virtual reality approaches 
to pain: toward a state of the science. Pain 162:325–331

Van Leugenhaege L, Van de Craen N, Maes K, Vanden Bergh L, Tim-
memann K, Van Aken S, Mestdagh E, Kulpers KS (2024) Virtual 
reality as a method to cope with labour pain: What do women 

Hoffman HG, Sharar SR, Coda B, Everett JJ, Ciol M, Richards T, Pat-
terson D (2004b) Manipulating presence influences the magni-
tude of virtual reality analgesia. Pain 111:162–168

Hoffman HG, Patterson DR, Seibel E, Soltani M, Jewett-Leahy L, 
Sharar S (2008) Virtual reality pain control during burn wound 
debridement in the hydrotank. Clin J Pain 24(4):299–304

Hoffman H, Seibel CC, Coron L, Simons LE, Drever S, Le May S, 
Mason KP, Flor H (2024) Increasing presence via a more immer-
sive virtual reality system increases virtual reality analgesia and 
draws more attention into virtual reality in a randomised cross-
over study. Front Virt Real. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​3​​3​8​9​​/​f​r​​v​r​.​2​0​2​4​.​1​4​
5​2​4​8​6

Ijsselsteijn, W. (2002). Elements of a multi-level theory of presence: 
phenomenology, mental processing and neural correlates. Pre-
sented at Presence 2002 International Workshop on Presence, 
Porto, Portugal, 345–356.

Kaplan S (1995) The restorative benefits of nature: toward an integra-
tive framework. J Environ Psychol 15(3):169–182. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​
/​​1​0​.​1​​0​1​6​​/​0​2​​7​2​-​4​9​4​4​(​9​5​(​9​0​0​0​1​-​2

Klimmt C, Vorderer P (2003) Media psychology...is not yet there: 
introducing theories on media entertainment to the presence 
debate. Presence Teleop Virt 12(4):346–359

Li A, Montano Z, Chen V, Gold J (2011) Virtual reality and pain 
management: current trends and future directions. Pain Manag 
1(2):147–157

Lowe N (2002) The nature of labour pain. Am J Obstet Gynecol 
186(5):S16–S24

Maani CV, Hoffman H, Morrow M (2011) Virtual reality pain con-
trol during burn wound care debridement of combat related burn 
injuries using robot-like arm mounted VR goggles. J Trauma 
71:S125–S130

Massov L, Robinson B, Rodriguez-Ramirez E, Maude R (2022). Vir-
tual reality is beneficial in decreasing pain in labouring women: A 
preliminary study. Australia/New Zealand Journal Obstetric Gyn-
aecology, 1–5. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​1​1​1​​/​a​j​​o​.​1​3​5​9/

Matsangidou M, Kassianos A, Papaioannou D, Solomon T, Krini M, 
Karekla M, Pattichis C (n.d.) (2022) Virtual Painkillers: Design-
ing Accessible Virtual Reality Experiences for Helping Cancer 
Patients Manage Pain at Home. In: Extended Abstracts of the 
2022 CHI Conference on Human Factors in Computing Systems 
(New Orleans. LA, USA), Associatio(Article 17), 9 pages. ​h​t​t​p​​s​:​/​​
/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​1​4​5​​/​3​4​​9​1​1​0​1​.​3​5​0​3​5​6​2

McNeil A, Jomeen J (2010) “Gezellig”: a concept for managing pain 
during labour and childbirth. Br J Midwifery 18(8):515–520

Musters AC, Vandereme AS, Frank A, Wassen MM (2023) Virtual 
reality experiences during labour (VIREL): a qualitative study. 
BMB, Pregnancy and Childbirth 23(1):283. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​2​​1​
2​0​​3​/​r​​s​.​3​.​r​s​.​1​0​4​8​0​9​2

Ng J, Lo H, Tong X, Gromala D, Jin W (n.d.). Farmooo, a Virtual 
Reality Farm Simulation Game Designed for Cancer Pediatric 
Patients to Distract their Pain during Chemotherapy Treatment. 
Electronic Imaging, 4321–4324.

Nielson JH, Overgaard C (2020) Healing architecture and snozelen in 
delivery room design: a qualitative study of women’s birth expe-
riences and patient-centeredness of care. BMC Pregnancy Child-
birth 20(283):1–11

Oxford English Dictionary (1965).
Piskorz J, Czub M, Sulzickaja B, Kills-Pstrusinska K (2020) Mobile 

virtual reality distraction reduces needle pain and stress in chil-
dren? Cyberpsychol J Psychosoc Res Cyberspace 14(1):3.

Piskorz, J, Czub, M. (2017). Effectiveness of a virtual reality interven-
tion to minimise paediatric stress and pain intensity during vene-
puncture. Journal Specialist Paediatric Nursing, 1–6.

Pratiw IG, Husin F, Ganiem AR, Susiarno H, Arifin A, Wirahkusuma F 
(2017) The effect of virtual reality on pain in primiparity women. 
Int J Nursing Health Sci 4(4):46–50

1 3

   75   Page 14 of 15

https://doi.org/10.1586/14737175.8.11.1667
https://doi.org/10.1586/14737175.8.11.1667
https://doi.org/10.2196/17980
https://doi.org/10.1371/journal.pone.0219115
https://doi.org/10.1371/journal.pone.0219115
https://doi.org/10.1145/3491192.3517620
https://doi.org/10.1145/3491192.3517620
https://doi.org/10.3389/frvr.2024.1452486
https://doi.org/10.3389/frvr.2024.1452486
https://doi.org/10.1016/0272-4944(95(90001-2
https://doi.org/10.1016/0272-4944(95(90001-2
https://doi.org/10.1111/ajo.1359
https://doi.org/10.1145/3491101.3503562
https://doi.org/10.1145/3491101.3503562
https://doi.org/10.21203/rs.3.rs.1048092
https://doi.org/10.21203/rs.3.rs.1048092


Virtual Reality           (2026) 30:75 

Wright C, Geraghty S (2017) Mind over matter: inside hypnobirthing. 
Sleep and Hypnosis 19(3):54–60

Ziabiari S, Ofoghi E, Rodrigues GD, Morena S (2022) Investigating 
the Role of Having an Avatar in Virtual Reality on Pain Allevia-
tion and Embodiment in Patients with Pain Using Electroenceph-
alogram: A Neuroimaging Protocol. Front Virt Real. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​
r​g​/​​1​0​.​3​​3​8​9​​/​f​r​​v​i​r​.​2​0​2​1​.​7​7​5​7​6​4

Publisher’s note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

want? Computers, Infomatics. Nursing. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​9​7​​/​C​
I​​N​.​0​​0​0​0​​0​0​0​0​​0​0​​0​0​0​1​1​2​0

Welch RB, Blackmon TT, Liu A, Mellers BA, Stark L (1996) The 
effects of pictorial realism, delay of visual feedback, and observer 
interactivity on the subjective sense of presence. Presence Teleop 
Virt 5(3):263–273

Wender R, Hoffman H, Hunner HH, Seibel EJ, Patterson DR, Sharer 
S (2009) Interactivity influences the magnitude of virtual reality 
analgesia. J Cyber Therapy Rehabilit 2(1):27–33

Wong MS, Spiegel BM, Gregory K (2021) Virtual reality reduces pain 
in labouring women: a randomised controlled trial. Am J Perina-
tol 38(S01):e167–e172. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​5​5​​/​S​-​​0​u​4​0​-​1​7​0​8​8​5​1

1 3

Page 15 of 15     75 

https://doi.org/10.3389/frvir.2021.775764
https://doi.org/10.3389/frvir.2021.775764
https://doi.org/10.1097/CIN.00000000000001120
https://doi.org/10.1097/CIN.00000000000001120
https://doi.org/10.1055/S-0u40-1708851

	﻿Women’s experiences of using virtual reality antenatally
	﻿Abstract
	﻿1﻿ ﻿Introduction
	﻿2﻿ ﻿Background
	﻿3﻿ ﻿Methodology
	﻿3.1﻿ ﻿Study design
	﻿3.2﻿ ﻿Participants and recruitment
	﻿3.3﻿ ﻿Virtual reality intervention
	﻿3.4﻿ ﻿Data collection
	﻿3.5﻿ ﻿Ethical considerations

	﻿4﻿ ﻿Results
	﻿4.1﻿ ﻿Evoking emotion
	﻿4.2﻿ ﻿Virtual Environments Underwater Dolphin Environment: calm, relaxed and serene
	﻿4.3﻿ ﻿Beach environment: bit boring, not a lot happening
	﻿4.4﻿ ﻿Blob environment: engaging, scary, disconcerting
	﻿4.5﻿ ﻿Space environment: engaging, creepy, cool
	﻿4.5.1﻿ ﻿Using memory
	﻿4.5.2﻿ ﻿Using imagination


	﻿4.6﻿ ﻿Presence
	﻿4.6.1﻿ ﻿Relatability
	﻿4.6.2﻿ ﻿Realism
	﻿4.6.3﻿ ﻿Immersion
	﻿4.6.4﻿ ﻿Interaction and movement
	﻿4.6.5﻿ ﻿Narration and storytelling

	﻿4.7﻿ ﻿Envisaging using VR in labour
	﻿4.7.1﻿ ﻿As escape
	﻿4.7.2﻿ ﻿As an anchor

	﻿4.8﻿ ﻿Ideal virtual environment
	﻿5﻿ ﻿Discussion
	﻿5.1﻿ ﻿Limitations

	﻿6﻿ ﻿Conclusions
	﻿References


