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A B S T R A C T

Objective of the study: Anxiety can affect pregnancy rate following an in-vitro-fertilisation procedure. Hypnosis 
reduces emotional distress associated with medical procedures. Virtual reality (VR) is an immersive 3D expe
rience, created using a visual headset and headphones. The goal of this study was to evaluate the effect of VR 
session with and without hypnosis before sedation for oocyte retrieval (OR) on anxiety levels and on pregnancy 
rate.
Methods: After written informed consent, 342 women scheduled for OR under sedation were randomised in this 
double-blinded study (NCT03064061). A Visual Analogue Scale for anxiety (VAS) and a Spielberger State-Trait 
Anxiety Inventory (STAI) questionnaire before (baseline) and after VR session, and at hospital discharge were 
administered. VRD Group (n = 178) received a VR session (goal of distraction) and VRH group (n = 164) 
received the same VR session with hypnosis focused on slowing respiratory rhythm and suggestions of reusing 
the technique later as needed (AQUA Oncomfort/HypnoVR ™). The primary endpoint was ongoing pregnancy at 
12 weeks. Mann Whitney, Wilcoxon signed rank test and Chi-square tests were used; p value < 0.05 considered 
significant.
Results: Although anxiety scores decreased from baseline in both VRD and VRH groups (p < 0.001 baseline vs 
post VR session and baseline vs hospital discharge), there was no difference between them. Nor was there a 
difference in pregnancy rate (18,6 % VRD group vs 22,5 % VRH group).
Conclusion: Although both VRD and VRH sessions before sedation for OR significantly reduced women’s anxiety, 
the type of suggestions used during the hypnosis VR session did not influence the pregnancy rate.

1. Introduction

Anxiety in the context of infertility and infertility care is common 
and can induce stress in patients.1 During assisted reproductive tech
nology (ART), oocyte retrieval (OR) is often performed with anaesthesia, 
which can be an additional cause of stress and anxiety for the patients. 
The causes of preoperative anxiety may be waiting for surgery, fear of 
pain during and after intervention and concern about outcomes of the 
procedure e.g., number of oocytes collected. Matthiesen et al. have 
shown in their meta-analysis a small but significant association between 
stress and distress and reduced ART success.2 Reducing anxiety could 
improve patients’ ability to cope with stress and could promote 

pregnancy in this context.3

To reduce preoperative anxiety both pharmacological and non- 
pharmacological techniques can be used. Sedative and anxiolytic 
drugs like midazolam have adverse effects such as breathing problems, 
drowsiness and prolonged recovery. Therefore, non-pharmacological 
techniques are preferred.4 Non-pharmacologic interventions to 
decrease preoperative anxiety showed a wide range of options. 
Communication strategies, cognitive-behavioral therapy, music ther
apy, preoperative preparation by video, aromatherapy, massage, medi
tation and guided imagery relaxation therapy, acupuncture are options 
which have showed promising results to decrease anxiety. However, 
there are some concerns about the availability, cost and required 
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educated personnel to bring these methods into clinical practice.4 Some 
techniques, such as psychological interventions, have already shown an 
effect on reducing anxiety and increasing the pregnancy rate.5 In their 
recent meta-analysis, Kremer et al. have analysed the effectiveness of 
psychosocial interventions (music therapy, cognitive restructuring, 
emotional expression, assertiveness training as well as relaxation tech
niques and Yoga, expressive writing, breathing with mindfulness and 
progressive muscle relaxation, laughter therapy) for infertile women.1

However, because of serious methodological inadequacies in all the 
studies, authors concluded that it is not possible to draw conclusions of 
psychological interventions influencing quality of life (anxiety, depres
sion) and pregnancy rate in women with fertility disorders.

Hypnosis was also used to decrease anxiety and catastrophizing 
thoughts in the preoperative period6,7 and its effect was found to be 
similar to midazolam in reducing preoperative anxiety in children.8

Moreover, hypnosis has demonstrated promising results when used 
during embryo transfer (ET) in in vitro fertilization (IVF) cycles.9 Hyp
nosis is defined as a “state of modified consciousness involving focused 
attention and reduced peripheral awareness characterised by an 
enhanced capacity for response to suggestions”.10

Among more recent tools, virtual reality (VR) technology that allows 
a complete immersion in an artificial three-dimensional environment 
has been studied in non-clinical populations, to promote relaxation,11

and reduce anxiety12 notably through psychological, physiological and 
biochemical stress indicators.13 This technology allows personalization 
of scenarios that can further facilitate user’s sense of relaxation.14

Moreover, in medical populations VR has also been proposed as a 
tool of distraction and was shown to significantly reduce preoperative 
anxiety.15 Virtual reality distraction (VRD) is a subjective immersive 
experience where the patient is isolated from the outside environment 
and is distracted. A VR system products immersive videos that replicate 
real environments. By leveraging visual, auditory and sensory cues, a 
convincing illusion of presence in a virtual setting is created.16 This 
distraction technique allows a diversion of the patient’s attention, which 
redirects the mind far from the current emotion such as anxiety. Music, 
which is an integral part of virtual reality sessions, activates the para
sympathetic nervous system and reduces sympathetic nervous activity. 
By this way, it can decrease anxiety and help patients to become more 
relaxed and distracted from anxiety.17,18 Emerging research lines have 
investigated the combination of virtual reality distraction and hypnosis. 
When using hypnosis and VR, some studies use hypnosis session fol
lowed by a session of virtual reality distraction and other use hypnosis 
session delivered through an immersive virtual reality environment 
(VRH). VRH has shown a significant reduction of preoperative anxiety.19

Anxiety is frequently found in the context of infertility and infertility 
care and it could negatively affect the patients’ chances of pregnancy. 
Therefore, we can ask the opposite question of whether reducing anxi
ety, by using a VR session distraction-type (VRD) or a VR session asso
ciated with hypnosis (VRH) can improve pregnancy rates.

2. Materials and methods

We used the CONSORT reporting guidelines20 in this randomised 
trial (Appendix).

2.1. Population and study design

This double-blinded randomized controlled trial was approved on 
July 20, 2016 by the “Comité d’Ethique Hospitalo-Facultaire des Clin
iques universitaires Saint-Luc” (2016/20JUL/346, Brussels, Belgium – 
Chairman: Prof. J-M Maloteaux) and registered on ClinicalTrials.gov 
(NCT03064061) before starting the inclusion of patients. The study was 
conducted at Cliniques universitaires Saint-Luc in Brussels, Belgium and 
written informed consent was obtained from all patients, according to 
the Declaration of Helsinki. Enrollment started on February 17, 2017 
and was completed on June 30, 2019. All women between the ages of 

18–42 years scheduled for OR under sedation (for IVF or intra
cytoplasmic sperm injection) and a fresh embryo transfer were eligible. 
Cycles with a preimplantation genetic diagnosis procedure were 
excluded. Other exclusion criteria were inability to hear in headphones 
or insufficient visual acuity, patients taking psychotropic medication.

A simple randomization was used. Patients were randomized in a 1:1 
allocation to either receive virtual reality distraction (VRD) or virtual 
reality hypnosis (VRH), using computerized randomization (https:// 
www.randomizer.org). The study nurses who carried out the various 
anxiety tests were blinded to group assignment. One nurse gave the 
questionnaires to be completed and performed the anxiety VAS scores 
and another nurse placed the virtual reality headset with the appropriate 
program. The anaesthetists who carried out the sedation were blinded to 
the patient group allocation as well as the gynaecologists performing the 
OR.

All enrolled patients underwent an ovarian stimulation with a GnRH 
antagonist protocol. Transvaginal ultrasound-guided oocyte retrieval 
was carried out 36–38 h after ovulation triggering, under sedation, with 
a single-lumen 18-gauge needle. Embryo transfer was performed after 3 
or 5 days of culture. The number of transferred embryos was determined 
by the patient’s age and embryo’s quality. Luteal phase was supported 
by vaginal progesterone (Utrogestan 200 mg, trice daily) or oral 
dydrogesterone (Duphaston 10 mg, trice daily).

The day of OR, after insertion of the peripheral intravenous line, all 
patients received a VR session of 20 minutes.

2.1.1. VRD group
The VR session was an immersive experience in an undersea envi

ronment and soft music was present as auditory stimulus (SHAM 
Oncomfort/HypnoVR TM.) (Fig. 1)

2.1.2. VRH group
The VR session was an immersive experience in an undersea envi

ronment with a soft music (like in the VRD group), but as auditory 
stimulus, a session of hypnosis was added (AQUA Oncomfort/Hyp
noVR™). The patient experienced guided audio narratives designed to 
induce relaxation with a calming voice, meditative instructions. The 
audio was synchronized with immersive visuals to enhance the sense of 
calm helping patient focus on breathing (the patient has to breathe at the 
same rate as the movement of the tail of a whale moving in front of her), 
slowing respiratory rhythm and suggestions of reuse the technique later 
to find a feeling of well-being and calmness as needed.

2.1.3. The Hardware and software Equipment
VR device consists of a video headset, associated with a smartphone 

and headphones. Oncomfort’s VR system utilized GSM (Global System 
for Mobile Communications) connectivity (essentially mobile network 
communication) to allow users to access VR content directly through 

Fig. 1. Undersea environment seen by the patient with the permission of 
Oncomfort/HypnoVR ™.
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their mobile device.
The headset has sensors that can track the movements of the user’s 

head to give the illusion of movement in virtual space. A feeling of real 
immersion is given through visual and auditory stimuli.21

During OR, all patients received a standard sedation using remi
fentanil (0.1 µg/kg/min) and ketamine (0.15 mg/kg), as well as a par
acervical block (lidocaine 1 %, 10 ml) and additional propofol boluses if 
needed.

2.2. Evaluation of anxiety

Evaluation of anxiety was performed by a Visual Analogue Scale for 
anxiety and a baseline Spielberger State-Trait Anxiety Inventory (STAI) 
questionnaire, two validated instruments to measure anxiety. The VAS 
anxiety consists of asking the patient to quantify their degree of anxiety 
at that moment by putting a mark on a VAS scale of 0–100 mm with 
0 corresponding to no anxiety and 100 to the maximum anxiety level a 
person can imagine.22,23 The STAI questionnaire consists of 20 state
ments used to determine a patient’s current anxiety level. Each state
ment is rated on a four-point scale for the patient’s agreement with the 
statement (not at all, somewhat, moderately so, and very much so). The 
total score for STAI ranges from a minimum of 20 to a maximum of 80.24

2.3. Times of evaluation of anxiety

The first evaluation of anxiety was performed after the insertion of 
intravenous line (VAS A baseline/STAI baseline). The second evaluation 
of anxiety was performed just after the VR session (VAS A post VR ses
sion/STAI post VR session) and finally, the third evaluation of anxiety 
was realised after the patient has been informed of the number of oo
cytes recovered during the surgery and just before leaving the hospital 
(VAS A hospital discharge/STAI hospital discharge).

2.4. Side effect

Side effects like nausea or vomiting were recorded after the VR 
session.

2.5. Outcomes

The primary outcome was ongoing pregnancy rate at 12 weeks 
assessed by ultrasound. The secondary outcomes were the anxiety 
measured by the VAS A and by the STAI questionnaire, propofol con
sumption, implantation rate, pregnancy rate measured by blood β-hCG 
level 14 days after pick-up, clinical pregnancy at 6 weeks confirmed by 
vaginal ultrasound as well as the live birth rate.

2.6. Statistical analysis

Power calculation for our primary outcome could not be calculated 
as to the best of our knowledge, no studies are available concerning the 
effect of VR to decrease anxiety in IVF procedures. We hypothesized that 
we would have a significant decrease in anxiety score, a variable which 
could improve pregnancy rate. An increase in pregnancy rates of 5 % 
was considered to be clinically relevant. Internal data showed a success 
rate of 25 % of ongoing pregnancy at 12 weeks. With an alpha at 0.05 
and a power (1-beta) at 0.8, a minimum of 241 subjects was necessary in 
each group to show a difference of 5 % in the primary endpoint. To 
calculate the power of our study, we were interested in assessing how 
our observed data align with theoretical expectations, therefore we have 
opted for comparing an observed proportion to a theoretical proportion. 
Moreover, we have used a one-sided test because our research hypoth
esis was directional, meaning we were interested in determining if the 
observed proportion was significantly greater than or less than the 
theoretical proportion, but not both. Virtual reality is well known to be 
efficient to reduce anxiety and therefore in both groups (VRD and VRH) 

we expected that our observed proportion will be higher than the 
theoretical proportion based on our hypothesis.

A planned interim analysis was performed after 50 patients in each 
group (100 in total) to be sure that VR sessions were useful to decrease 
anxiety in this context. After the inclusion of the first 100 patients, a 
significant decrease in anxiety scores was well demonstrated and a dif
ference of ongoing pregnancy at 12 weeks of 8,3 % between the groups 
was shown. Accordingly, the size of the study was re-calculated 
including a 6 % difference between the two groups and a minimum 
number of 164 subjects was required in each group. We included 359 
patients to take into account potential dropouts.

A Kolmogorov-Smirnov test was used to check the normality of the 
data. Continuous data are presented as median and Percentile 25- 
Percentile 75 or means + standard deviation. Categorical data are pre
sented as numbers and percentages.

A Mann Whitney U test or a student’s t-test were used to compare 
continuous data. A Chi-square test was used to compare categorical 
variables. A binary regression analysis was used to seek an association 
between baseline VAS A and positive blood β-hCG and between baseline 
STAI and positive blood β-hCG. A Wilcoxon signed rank test was per
formed to compare within group changes in VAS A and in STAI. A p 
value < 0.05 was considered as statistically significant. All analyses 
were performed using IBM SPSS Statistics version 27.

3. Results

Among 359 patients screened, eight patients were not eligible for 
participation (n = 5) or declined to participate (n = 3; consent not 
given). A total of 351 patients were randomized among which 182 pa
tients were assigned to the VRD group and 169 patients to the VRH 
group. Nine patients were excluded from the final analysis after giving 
their written consent. In the VRD group, two patients did not longer 
want to participate and in two situations the VR device was not func
tional on the day of the OR. In the VRH group, one patient did not want 
to put on the VR headset, two patients did not want longer to participate 
and twice the RV device was not functional. Finally,178 and 164 pa
tients were analysed in VRD and VRH groups respectively (Fig. 2).

There was no statistically significant difference between the de
mographic data of both groups except for the weight (kg): patients were 
heavier in the VRH group: 65.6+ 14.4 vs 69.4 + 16.1 in the VRD group 
(p = 0.013). (Table 1).

Clinical data presented in Table 2 showed no statistically significant 
difference between the VRD and the VRH groups concerning propofol 
consumption in mg (30 vs 30), embryo transfer rate per cycle (87.6 % vs 
84.1 %), number of embryos transferred (means + SD) (1.71 + 0.67 vs 
1.65 + 0.67), transfers performed on day 3 (94.2 % vs 91.3 %), transfers 
with at least one good quality embryo (89.1 % vs 84.1 %) and implan
tation rate (18.2 % vs 20.6 %).

In the VRD group, a pregnancy rate (PR) per transfer of 30.8 % was 
observed, compared to a PR per transfer of 33.3 % in the VRH group. 
Consequently, clinical pregnancy rate at 6 weeks, and ongoing preg
nancy rate at 12 weeks (primary endpoint) were 42/156 (26.9 %) and 
29/156 (18.6 %) in the VRD group and they were 39/138 (28.2 %) and 
31/138 (22.5 %) in the VRH group, respectively. There was no signifi
cant difference regarding positive β-hCG at 14 days after OR, clinical 
pregnancy at 6 weeks and ongoing pregnancy rate at 12 weeks between 
the two study groups. Twin pregnancy rate was also similar between 
groups (8.3 % in the VRD group and 13 % in the VRH group). Three 
patients suffered a late miscarriage: one in the VRD group and two in the 
VRH group. One patient had a medical termination of pregnancy 
because of foetus genetic disease in the VRH group. Live birth rate (LBR) 
per transfer (17.9 % in the VRD group vs 20.3 % in the VRH group) did 
not show statistically significant difference between the two groups.

VAS Anxiety scores were respectively in VRD and VRH groups 
(median; Percentile25 - Percentile75): baseline: 36 (24− 53) and 45 
(26− 58); post VR session: 19.5 (9− 36) and 20 (8.5− 36) at hospital 
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discharge: 5 (0− 20) and 5.5 (0− 20). STAI scores were respectively in 
VRD and VRH groups (median; Percentile25 - Percentile 75): baseline: 
37 (31− 48) and 39 (31− 49); post VR session: 28 (23− 37) and 30 
(22.5− 35.5); at hospital discharge: 26 (22.5− 35) and 26 (21− 35.5). 
There was no difference in VAS anxiety scores nor in the STAI scores 
between the study groups at different time points but the anxiety scores 
significantly decreased within both groups (p < 0.001 baseline vs post 
VR session and baseline vs hospital discharge) (Fig. 3).

There was no association between baseline anxiety scores and 
occurrence of positive β -hCG [Odds ratio (95 % confidence interval)]: 
[0.996 (0.984–1.007)]; p = 0.464 or the STAI score [Odds ratio (95 % 
confidence interval)]: [0.997 (0.973–1.021)]; p = 0.804.

No side effects (nausea, vomiting) were reported in the groups.

4. Discussion

In this randomised controlled trial, VRD and VRH were compared to 
reduce preoperative anxiety before sedation for oocytes retrieval. Our 
findings demonstrated that both virtual reality sessions significantly 
decreased anxiety scores in the same way. However, we did not notice 
any significant difference in clinical pregnancy rates, implantation rates, 
or ongoing pregnancy rates at 12 weeks between the two groups,

A meta-analysis published in 2019, showed that hypnosis was highly 
effective to reduce anxiety.25 There are few studies published with the 
use of VRH notably in orthopaedic surgery. Touil et al. showed that VRH 
was effective to manage preoperative anxiety in orthopaedic surgery 
with a decrease of 60 % of VAS Anxiety19 and Rougereau et al. showed 
that VRH before surgery modestly reduced postoperative and predis
charge anxiety.26

Preoperative anxiety causes physiological and psychological changes 
by releasing cathecolamine. Finding method for reducing anxiety is 
interesting because prevalence of preoperative anxiety is high (48 %)27

and anxiety is correlated with prolonged postanesthesia recovery, 
increased need for anesthetics agents, increase postoperative pain and 
higher analgesic consumption.28 If the need to treat preoperative anxi
ety is no longer to be demonstrated, the routine use of anxiolytic seda
tives is well controversial notably because of their side effects.29

Moreover, younger and female patients as well as those with a high need 
for information have been found more prone to preoperative anxiety.28

Women generally have more concerns about pain, surgical 

Fig. 2. Flowchart.

Table 1 
Patient’s characteristics.

Variable VRD 
n = 178

VRH 
n = 164

p

Age (yr) 34.5 + 4.7 35 + 4.8 0.169
Height (cm) 165 + 6.3 165 + 6.7 0.364
Weight (kg) 65.6 + 14.4 69.4 + 16.1 0.013
Primary infertility (%) 86/178 (48.3) 75/164 (45.7) 0.633
Attempts rank 1 (%) 38.8 36.0 0.070
Attempts rank 2 (%) 23.6 19.5
Attempts rank 3 (%) 21.9 14.6
Attempts rank 4 (%) 9 12.2
Attempts rank 5 (%) 2.8 10.4
Attempts rank 6 (%) 3.4 4.9
Attempts rank > 6 (%) 0.6 2.4

Data are presented as mean + SD; values are presented as numbers (%).

Table 2 
Propofol consumption during OR and clinical outcomes.

VRD 
(n ¼ 178)

VRH 
(n ¼ 164)

p

Propofol consumption (mg) 30 (10− 50) 30 (10− 50) 0.924
Embryo transfer / cycle (%) 156 (87.6) 138 (84.1) 0.353
No. of embryos transferred 1.71 + 0.67 1.65 + 0.67 0.241
Transfer on day 3 (%) 147/156 

(94.2)
126/138 
(91.3)

0.331

At least 1 good quality embryo 
transferred (%)

139/156 
(89.1)

116/138 
(84.1)

0.203

Implantation rate (%) 49/228 (18.2) 47/228 (20.6) 0.254
Positive β-hCG / transfer (%) 48/156 (30.8) 46/138 (33.3) 0.638
Clinical pregnancy at 6 w / transfer 
(%)

42/156 (26.9) 39/138 (28.2) 0.768

Ongoing pregnancy at 12 w / transfer 
(%)

29/156 (18.6) 31/138 (22.5) 0.411

Multiple ongoing pregnancy (%) 4/48 (8.3) 6/46 (13.0) 0.8
Live birth rate / transfer (%) 28/156 (17.9) 28/138 (20.3) 0.610

Propofol consumption is presented as median (Percentile 25- Percentile 75)
No. of embryos transferred is presented as means + SD
Values are presented as numbers (%).
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complications and anesthesia while men are probably often less 
expressive or less sensitive to certain sources of stress. Our study has 
showed a reduction in preoperative anxiety after a VRD or a VRH session 
in a population of women of reproductive age. However, in other studies 
VRH and VRD have been used in older populations, regardless of 
gender,19,30 supporting the idea of using the technique for a broad 
preoperative population.

Masoumi et al., have reported in their systematic review on psychi
atric interventions used for anxiety disorders in infertile couple, that the 
majority of psychosocial interventions can be effective in reducing 
anxiety in infertile women.31 However, a more recent meta-analysis 
published by Kremer et al., concluded that it is not possible to draw 
conclusions about psychological interventions influencing quality of life 
(anxiety, depression) and pregnancy rate in women suffering from 
fertility disorders.1 There is no formal evidence in the literature that 
reducing anxiety has a positive impact on pregnancy rates. The causal 
link between the two, therefore, still remains hypothetical.

During VRH session, patients received suggestion of reusing the 
technique later to find well-being and calm, however, we did not ask 
them if their used it during embryo transfer (ET) and we do not know if 
this could influence pregnancy outcomes.

Csemiczky et al. have reported state anxiety levels in patients who 
did not achieve pregnancy being slightly higher than in those who 

became pregnant (p < 0.06).32 Similarly, a multicenter study showed a 
significant independent negative relation of state anxiety with preg
nancy.33 In their study, patients had a state anxiety score of 36 (20− 74) 
(median (P25-P75)). In our study, we reported a baseline state anxiety of 
37(31− 48) in the VRD group and 39 (31− 49) in the VRH group, com
parable to the score mentioned by Smeenk.33 In contrast with these two 
studies, we did not observe an association between baseline anxiety 
score and lack of pregnancy. This could be explained by the positive 
impact of VR on anxiety reduction observed in both groups. This is in 
contrast with the previous trials where no treatment was performed to 
reduce anxiety and as such the pregnancy rate. Indeed, in our study we 
have observed that both VR sessions prior to OR significantly decreased 
anxiety scores (between baseline and post VR session and baseline and 
hospital discharge) without significant difference between the two study 
groups. The reduction between baseline and post VR session could be 
attributed to the use of VR sessions. Reduction between baseline and 
hospital discharge may be expected due to the completion of a stressful 
procedure. In the same way, Terzioglu et al. have determined that the 
mean state anxiety score before OR (41.96 +/- 5.43) was clearly higher 
than the mean state anxiety score after embryo transfer (34.79 +/- 8.90) 
(p < 0.05).5

In our study, VR sessions were performed before OR, since this stage 
is known to generate acute anxiety. However, the ET is also a crucial 
step, which can be a source of anxiety and can generate uterine con
tractions.34 We can therefore ask whether the VR session performed 
before ET could have had a different impact on pregnancy rates. To our 
knowledge, this has not yet been studied in fresh cycles. In frozen ET 
cycles, preliminary results of a study suspended due to Covid-19 
assessing VRD use before ET showed no reduction in patient’s anxiety 
levels and no significant difference in clinical pregnancy rate between 
the study and the control groups.35

VRH, VRD and usual care were compared in the context of patients 
hospitalized for trauma and results indicated there were no significant 
differences between the groups on any outcomes measures (pain, anxi
ety, opioid use, hospital length of stay).36 In our study, both VRH and 
VRD allowed a reduction of VAS Anxiety (difference was not statistically 
significant between the groups), but comparison to a group without any 
VR session or to a group with hypnosis performed by a hypnotherapist 
was not done, because it would not have been possible to do this in a 
double-blinded study. These comparisons could be made in future 
studies.

As the efficiency of both VR and VRH were demonstrated in the 
preoperative period, future studies should test its use during oocyte 
retrieval (and not only before the procedure). Indeed, although the 
discussion only focuses on the anxiolytic effect of VR, its interest as an 
analgesic has been largely demonstrated and therefore its use during 
oocyte retrieval should be examine.

5. Limitations

Our study has several limitations. First of all, we compare two VR 
techniques to decrease anxiety score but, a control group without VR 
was not planned. Therefore, we cannot compare if the effect on anxiety 
should influence pregnancy rate in comparison with a group without VR 
intervention. Secondly, we did not evaluate the absorption degree 
(tendency to become fully involved in the experience), the degree of 
immersion and presence in the VR environment nor the time perception 
(estimation of the time elapsed in minutes since they started the ses
sion). These parameters could have helped us to compare the effects of 
the different VR sessions to better understand their mechanism of action 
as described by Rousseaux et al..37 Likewise, we did not ask to the pa
tients in the VRH group if they had reused the technique during the 
embryo transfer. And finally, we want to remember that we did a per 
protocol rather than an intention to treat analysis.

Fig. 3. Evolution of Anxiety scores at different times. median and bars: 95 % 
Confidence Interval. * : p < 0.001 baseline vs post VR session and Basline vs 
Hospital discharge. VAS Anxiety= Visual Analogue Scale for anxiety, scale 
0–100 mm. Spielberger State-Trait Anxiety Inventory: range from 20 to 80.

C. Pirard et al.                                                                                                                                                                                                                                  Complementary Therapies in Medicine 88 (2025) 103125 

5 



6. Conclusions

To our knowledge, it is the first time that VRD and VRH are 
compared to reduce anxiety before sedation for oocytes retrieval. Both 
virtual reality sessions significantly decreased anxiety scores; however, 
there was no difference in anxiety reduction between the two study 
groups. It seems that the suggestions received during the VRH session 
had no influence on IVF success, because no significant difference on 
pregnancy rate was shown in our study.
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