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Abstract

Background: Mental health struggles are notably prevalent during the perinatal period, with studies highlighting increased rates
of mood disorders among new parents, particularly since the COVID-19 pandemic. eHealth treatments have been growing in
popularity, with research exploring innovative solutions such as virtual reality (VR), which offers a promising aternative or
adjunct to established treatments through immersive technology.

Objective: This rapid scoping review aims to evauate the available VR applications for treating perinatal mental health
disorders, focusing on their effectiveness in reducing symptoms such as anxiety and depression, which are common during the
perinatal period.

Methods: Adhering to the Joanna Briggs Institute guidelines and PRISMA-SCR, as well as making adjustments based on the
Cochrane Rapid Reviews guidelines, a comprehensive search across five databases was conducted to identify relevant studies.
Inclusion criteria consisted of studies utilizing VR interventions during the perinatal period with outcomes related to mental
health symptoms. A total of 308 studies were screened, with 10 meeting the inclusion criteriafor detailed analysis.

Results: The review included studies primarily conducted in high-income countries from 2019 to 2024. The majority (80%)
were randomized controlled trials, employing VR through head-mounted displays. Studies predominantly targeted anxiety and
depression, with VR environments ranging from nature scenes to therapeutic content. Results suggest a positive impact of VR
interventions on reducing anxiety and depression levels among participants.

Conclusions: VR appears to be a promising option for managing perinatal mental health. The immersive nature of VR may
provide opportunities for emotional relief and support during this critical period through immersive and engaging experiences
which can reduce symptoms of anxiety and depression. However, the body of research remains limited, indicating a need for
further studies to explore the long-term benefits and potential integration of VR into perinatal healthcare practices. The
promising results from initial studies encourage continued exploration and development within thisinnovative therapeutic field.
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Review

Virtual Reality for the Treatment of Perinatal Mental health: A
Rapid Scoping Review

Abstract

Background: Mental health struggles are notably prevalent during the perinatal period, with studies
highlighting increased rates of mood disorders among new parents, particularly since the COVID-19
pandemic. eHealth treatments have been growing in popularity, with research exploring innovative
solutions such as virtual reality (VR), which offers a promising alternative or adjunct to established
treatments through immersive technology.

Objective: This rapid scoping review aims to evaluate the available VR applications for treating
perinatal mental health disorders, focusing on their effectiveness in reducing symptoms such as
anxiety and depression, which are common during the perinatal period.

Methods: Adhering to the Joanna Briggs Institute guidelines and PRISMA-ScR, as well as making
adjustments based on the Cochrane Rapid Reviews guidelines, a comprehensive search across five
databases was conducted to identify relevant studies. Inclusion criteria consisted of studies utilizing
VR interventions during the perinatal period with outcomes related to mental health symptoms. A
total of 308 studies were screened, with 10 meeting the inclusion criteria for detailed analysis.
Results: The review included studies primarily conducted in high-income countries from 2019 to
2024. The majority (80%) were randomized controlled trials, employing VR through head-mounted
displays. Studies predominantly targeted anxiety and depression, with VR environments ranging
from nature scenes to therapeutic content. Results suggest a positive impact of VR interventions on
reducing anxiety and depression levels among participants.

Conclusions: VR appears to be a promising option for managing perinatal mental health. The
immersive nature of VR may provide opportunities for emotional relief and support during this
critical period through immersive and engaging experiences which can reduce symptoms of anxiety
and depression. However, the body of research remains limited, indicating a need for further studies
to explore the long-term benefits and potential integration of VR into perinatal healthcare practices.
The promising results from initial studies encourage continued exploration and development within
this innovative therapeutic field.

Keywords: virtual reality; mental health; pregnancy; perinatal; anxiety; depression.

Introduction

Mental health struggles are common during the perinatal period, defined as the time frame from one
year before birth to 24 months after [1]. In fact, approximately 23% of mothers in Canada report
experiencing symptoms of post-partum depression or anxiety disorders [2]. Specifically, prevalence
rates for prenatal depression range from 20% to 40% and are around 17% for postpartum depression
[3]. Similarly, prevalence rates range from 13%-21% for prenatal anxiety and from 11%-17% for
postpartum anxiety [4]. These rates increased during the COVID-19 pandemic [4-10].

If left untreated, maternal and paternal mood disorders can have long-term negative effects on the
parents, the child and thus the family as a whole . Since perinatal mood disorders are heterogenous
and of varied severity, a variety of treatments exist. Current treatment methods include various
psychotherapies (most notably cognitive—behavioral therapy (CBT)), psychopharmacology (though
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pregnant individuals prefer not to take medication due to safety concerns during pregnancy), well-
being enhancement (such as exercise, behavioral activation and mindfulness), larger systems
approaches (such as community therapy, and peer support therapy) and eHealth programs. eHealth
offers promising treatment modalities consisting of technology-based therapies including App or
web-based psychoeducation modules, video or phone sessions, and text messages. Burgeoning
evidence points to the effectiveness of eHealth programs to support perinatal mental health and the
wellbeing of new parents [11]. In fact, a recent meta-analysis [12] indicated that there is a small
effect of eHealth interventions for depression and anxiety, and a moderate effect for insomnia, during
pregnancy.

One of the eHealth modalities that has been growing in popularity is Virtual Reality (VR). VR is
commonly used with head-mounted displays (HMDs) which create an immersive experience that
allows someone to interact with a world beyond reality [13]. Alternatively, semi-immersive VR
exists in the form of cave automatic virtual environment (CAVE) systems (i.e., projector screens) or
non-immersive VR in the form of monitor screens. These latter two methods have been proven to be
less effective than fully immersive VR when eliciting feelings of presence compared to HMDs [14,
15]. Further, having a higher immersion increases the emotional impact for the user [15]. There is
substantial evidence regarding the effectiveness of immersive VR in the treatment of anxiety and
depression in general populations across a range of settings [16, 17], with emphasis on social anxiety,
general anxiety and public speaking anxiety [16].

However, the effectiveness of VR to treat mood disorders and improve mental health during the
perinatal period is relatively unexplored. A previous scoping review of nine studies that used VR to
help people during their pregnancy and delivery found that VR is effective in the treatment of
pregnancy-related anxiety and delivery pain management [18]. Suggested mechanisms include
providing information about what to expect during delivery, through experiential exposure, and
distraction from stressful pregnancy and childbirth-related events. However, the review was limited
to VR being used for anxiety and pain reduction, or as an exercise tool. VR has mainly been used in
the perinatal period for assisting during specific procedures such as during labor or surgery, as well
as during various assisted reproductive procedures. This has provided evidence on how VR may be
able to mitigate anxiety and stress related to a specific event. As a result, three systematic reviews
and meta-analyses have been conducted, all of which found VR to be an effective and safe way to
reduce labor-related pain and anxiety [19].

Nonetheless, there is a lack of evidence summarized in one review that focuses on the overall mental
health of new and expecting parents. Given that poor perinatal mental health can lead to poor health
outcomes for the child and the parent [9], there is a high importance in identifying treatment options
for perinatal mood-related disorders and improving the overall mental health of parents. There is thus
a clear need to synthesize and evaluate the research conducted to date using fully immersive VR to
treat symptoms related to perinatal mood disorders and to support mental health during the perinatal
period. Considering the novelty of the field of VR and the limited literature available, a rapid scoping
review presents the most feasible option to summarize the available evidence. Particularly, it is
important to understand what kind of VR technology has been used, how it has been used, and what
the outcomes have been, in order to comprehensively present the available knowledge and guide
future development and testing.

To thoroughly investigate the literature available about VR in supporting perinatal mental health, we
conducted a rapid scoping review, which aims to answer the following research question: What

virtual reality (VR) applications are available for the treatment of perinatal mental health? Our
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synthesis focused on the following key objectives: 1) determining the types of VR technology

employed in perinatal mental health treatment and the various ways they have been implemented; 2)

identifying specific mental health symptoms that have been evaluated following VR interventions for

perinatal mental health; 3) examining the characteristics of research studies that employ VR for

perinatal mental health, including study settings, participant characteristics, and research designs;

and 4) highlighting the principal findings of VR outcomes (feasibility and acceptability, mood or

mental health symptom change) from the literature on this topic.

Methods
Protocol and Registration

To appropriately answer the research question and the objectives in our scoping review, we followed
the guidelines set by the Joanna Briggs Institute [20] and the preferred reporting items for systematic
reviews and meta-analyses extension for scoping review (PRISMA-ScR)[21]; we also followed the
Interim guidance from the Cochrane rapid reviews methods group [22]. As such, we conducted the
rapid scoping review in the following stages: pilot search, pilot screening, search strategy update,
search, screening, extraction, synthesis. The review was registered with OSF [23] on March 6,
2024.

Eligibility Criteria

The inclusion and exclusion criteria for studies can be seen in (Table 1).
Table 1. Eligibility criteria based on study population, concept, context and types of evidence.

Inclusion Criteria Exclusion Criteria
Population Participants must be in the perinatal Evaluation of the technology without
period (pregnant or up to 24 months after human participants
birth of the infant) [1] Evaluation of the technology with
human participants not in the perinatal
period
Concept Studies that refer to the concept of Studies that do not include any
immersive VR for the treatment of the symptoms of mental health in their
perinatal mental health or its derivatives assessment
(.e. pregnancy-related anxiety and Studies that do not refer to the concept
postpartum depression) of immersive VR for the treatment of
Studies that provide information on: the perinatal mental health or its derivatives
VR technology including the hardware (.e. pregnancy-related anxiety and
(i.e. standalone HMD, phone-based HMD postpartum depression)
or PC powered HMD) and program Studies that do not provide information
content (i.e. virtual environment design) on: the VR technology including the
Studies that provide information on what hardware (i.e. standalone HMD, phone-
elements of perinatal mood disorders based HMD or PC powered HMD) and
(.e. anxiety or depression) were program  content  (i.e.  virtual
assessed; and how these elements were environment design)
assessed (i.e. quantitatively, qualitatively, Studies that do not provide information
or mixed-method) on what elements of perinatal mood
disorders (i.e. anxiety or depression)
were assessed; and how these
elements  were  assessed  (i.e.
quantitatively, qualitatively, or mixed-
method)
Context * Any geographical location or setting of Studies in which participants did not try
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any nature where participants use VR the VR technology
technology in person
Type of | ® Primary empirical research studies (e.g. | ® Reviews (e.g., Systematic reviews,
Source RCTs 2  non-RCTS, quantitative, narrative reviews)
qualitative, and mixed methods studies) | ¢ Editorial articles (e.g., perspective
 Protocols for planned studies pieces, position statements)
¢ Full-text articles e Abstracts or posters
 Full-text conference proceedings * Articles for which we cannot obtain the
e Study registrations full text
e Dissertations
Language ® Written in English or French ¢ Non-English and non- French papers

Note.*RCT: randomized controlled trial
Information Sources

Five databases were searched: Medline, Psychinfo, Embase, EBM Reviews using Ovid as well as
Web of Science. The search was done by CZ on February 20", 2024. The search strategy was drafted
in consultation with a psychology and psychoeducation librarian of the Université de Montréal
(Dominic Desaulniers). Three concepts were identified to be used in the search strategy: virtual
reality, mental health, and the perinatal period. The final search strategy can be found in
Supplementary Material 1.

Selection of Sources of Evidence

Following the search, all identified studies were collected and uploaded into EndNote 21 (Clarivate
Analytics, PA, USA). Records were then imported to the Covidence platform, where duplicates were
removed, for the screening of the articles. The screening was conducted following all the steps set by
PRISMA-ScR [21] for scoping reviews, with adjustments regarding the number of screeners per step
based on the recommendations from Cochrane Rapid Reviews [22]. Step 1: One screener (CZ)
screened for titles and abstracts. All the excluded studies, as well as 20% of the included studies,
were screened by an additional independent screener (JJ). Step 2: One screener (CZ) screened the
full-texts. All the excluded studies were screened by the additional independent screener (JJ). Any
disagreements that arose between the screeners at each round of the selection process were resolved
through a consensus discussion, or with a third reviewer (AM). The reference list of the studies
included for full text in the review was also scanned to identify any relevant grey literature, however
none was found.

Data Extraction and Quality of Assessment

The following data was extracted: title, year of publication, country, study design, participants
sample size and characteristics, VR component (hardware and software), time between data
collection sessions if applicable, mental health aspect being investigated, quantitative data collected
related to mental health or VR, qualitative data fragments if applicable, and study outcomes (such as
information on usability, acceptability, and VR’s effect on mental health results). One extractor (CZ)
independently extracted all the data required, and a second extractor (JJ) checked for correctness.

The quality of the studies was assessed with the National Institute of Health (NIH) Quality
Assessment of Controlled Studies tool [24] by a single reviewer (CZ), with an additional reviewer
verifying the judgements (JJ). The tool includes 14 questions answered with yes, no, cannot
determine, not applicable, not reported. The tool is designed to assist reviewers for a critical
appraisal of the studies, without focus on a numeric score. After answering the 14 questions, the
studies are judged to be good (considers results to be valid), fair (acknowledges the results may

https://preprints.jmir.org/preprint/65560 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Zorzi et a

contain some bias but not enough to be deemed invalid) or poor (indicates significant risk of bias).
Any studies included in the form of a registration or protocol were not assessed for their quality.

Synthesis of Results

To answer the research question, all the information found was synthesized both narratively and in
tabular form so that the available VR treatments can be comprehensively presented. Results were
categorized and reported based on the included studies general characteristics (author’s name, year of
publication, country, type of study, sample size, participant characteristics, study objective) in (Table
2), and specific characteristics (VR hardware and software, mental health measures, time between
data collection, and reported findings) in (Table 3). The tables of both categories are proceeded by a
narrative summary of the results.

Results

A total of 425 records were found. After removing all duplicates, a total of 308 were left for title and
abstract screening. Out of these, 74 were assessed for full-text eligibility, out of which 10 were
included for the data extraction. See (Figure 1) for details.

General Study Characteristics

As seen in (Table 2), the included studies (k = 10) were published between 2019 and 2024, with most
in 2023 (k = 6, 60%) [24-29]. The majority of the studies (n=8, 80%) [25-32] were randomized-
controlled trials (RCTs), while one was a pilot trial [33] and one was a laboratory experiment [34].
Out of the included studies, some (k =3) have not yet been conducted; one was a registration of a
RCT that is still in the process of recruiting participants [26], and two were study protocols [27, 33].
The included studies were conducted across several countries, including in Turkey (k = 3) [25, 29,
32], Spain (k = 2)[27, 31], USA and China (k = 1)[34], Korea (k =1)[28], Denmark (k =1)[26],
Switzerland (k =1)[26], Netherlands (k =1)[30]. Out of the studies already conducted (k = 7) [25, 28-
32, 34], there was an average of 130.3 participants (N = 912 total), with an average age of 30.3 years
old (two studies [28, 31] did not mention an age limit criteria), and average of 31.6 weeks gestation
among those who were pregnant.

Most studies only investigated the effects of VR with the pregnant person (k =9) [25-29, 31-34] ,
while one also investigated the effects with their partner [30]. The objectives of the included studies
were varied, with some measuring aspects beyond mental well-being. However, the most targeted
mental health outcome was anxiety (k = 5, 50%) [25, 29-32], stress (k = 2, 20%) [29, 34], and
depression (k = 1, 10%) [26]. Nonetheless, as seen in the data extracted (Table 3), all studies
measured secondary mental health symptom outcomes not related to their study objectives. Most
studies (k = 9) [25, 27-34] used validated questionnaires to measure mental health symptoms, with
only one study not mentioning the questionnaires to be used [26]. Anxiety was most commonly
assessed (k = 8) [25, 27, 29-34] through the State Anxiety Inventory (STAI) (k = 5, 62.5%)[25, 27,
29, 31, 32], which is a 40-item questionnaire that measures both state anxiety (i.e., experienced in
that exact moment and experienced generally), and trait anxiety (i.e., persistent, affecting the person
long-term) [35]. This is followed by depression (k = 5) [26-29, 33], which was most frequently
measured with the Edinburgh Postnatal Depression Scale (EPDS) (k = 2, 40%)[27, 28], which
assesses depressive symptoms experienced in the previous week [27]. One [26] registration (k = 1,
10%) did not report their planned measure for depression.

Table 2. General characteristics of the included studies.
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Study Year of Country Design Sample size Participant Study Objective
Publication characteristics
Toker et | 2023 Turkey RCT 88 Total 18-45 years old (avg. 29), | Effect of VR on one of the
al. [25] 43 VR avg. 37.2 gestation weeks, | fetal movement. fetal heart
45 control single pregnancy, rate, anxiety, fatigue,
having had NST? at least | maternal satisfaction.
once before, having regular
antenatal follow-up, at least
primary school graduates.
Sunetal. | 2022 USA and | Laboratory | 63 Total 18+ years old (avg. 31.8), | Effect of VR  on
[34] China experiment | 21 pergroup | between  8-14  weeks’ | physiological and affective
gestational age (avg. 11 | responses to stress.
weeks), single pregnancy,
not on any medication, no
history of chronic disease,
no use of tobacco and
alcohol 24hrs prior to the
study.
Noben et | 2019 Netherla | RCT 97 Total 18+ years old (avg. 32.6), | Effect of adding VR video to
al. [30] nds 49 VR had planned for elective | standard preoperative
48 control CD" after 37 weeks of | information in preoperative
gestation (avg. 39 weeks), | anxiety, patients’ levels of
knowledge of the Dutch | anxiety and patient
language. Not  have | satisfaction scores of both
placenta  previa, pre- | women and their partners.
eclampsia, and a suspected | Further, to see if VR would
congenital anomaly. be feasible to implement,
without causing any harmful
side effects such as motion
sickness.
Miskowiak | Registered | Denmark | RCT 146 Total 18-50 years old, speak and | Effect of VR intervention to
etal.[26] | in2023 read Danish. decrease the risk of post-
High-Risk Pregnant Group: | partum depression.
Past mental illness or
psycho-social risk factors,
unless they have
schizophrenia or  current
substance use disorder or
score of 9 or more on the
Hamilton Depression Rating
Scale. Low-Risk Pregnant
Group: Absence of a
personal or family history of
mental illness, Absence of
negative bias.
Corbaz et | 2023 Switzerla | Pilot 70 Total 18 years+, planned or | Effect of VR on the
al.[33] nd 35VR unplanned CD at =34 | childbirth experience of
35 control weeks gestation not under | mothers undergoing a CD.
anaesthesia, birth to a
healthy baby, skin-to-skin
contact is not possible or
was prematurely
interrupted, speaks French,
does not have an
established intellectual
disability or
psychoticillness, does not
have photosensitive
epilepsy.
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Jimenez- | 2023 Spain RCT 70 Total 18+ years old, positive | Effect of VR to improve
Baragan value in the mental health | mental well-being during
etal. [27] screening,  verbal and | pregnancy

written  understanding  of
Spanish, no diagnosis of
psychiatric pathology, no
victims  of gender-based
violence.
Lee et al. | 2023 Korea RCT 88 Total Avg. age 34.5, pregnancies | Effect of fetal images in VR
[28] 44 VR after 20-week gestation | in helping pregnant women
44 control (avg. weeks at start 28 and | to imagine or perceive fetal
at follow-up 33.6) and no | appearance and to
history ~ of  psychiatric | determine the  positive
disorders. effect on  mother-fatal
attachment and the
protective effect against
depressive symptoms.
Estrella- 2022 Spain RCT 343 Total Avg. age 317, full-term | Effect of VR and music
Juarez et 104 music pregnancy (=37 weeks' | therapy have on the
al. [31] 124 VR gestation)  (avg.  37.4 | physiology of pregnant
115 control weeks) and  low-risk | women  and  fetuses,
pregnancy, single | maternal anxiety, and the
pregnancy with no known | labor and birth process.
fetal abnormality, no use of
assisted reproductive
technology, no perinatal
complications, and no
exposure to drugs or
medications that were not
prescribed by their
gynecologist during the
pregnancy.
Sezer et | 2024 Turkey RCT 102 Total 18 years + (avg. 29.2), 32 | Effect of VR and music on
al. [32] 34 music gestation weeks + (avg. | anxiety levels, the
34 VR 35.9 weeks), single fetus, | parameters of NST, and
34 control diagnosed with high-risk | satisfaction levels of high-
pregnancy, no visual or | risk pregnant women during
hearing impairment, no | NSTSs.
fetus anomaly, no major
medical/mental illness, no
fetal  distress  requiring
medical intervention
Kilic et al. | 2023 Turkey RCT 131 Total 18 years + (avg. 23.3), | Effect of VR in reducing the
[29] 65 VR between 24 and 37 weeks | anxiety and stress levels of
66 control of pregnant women
gestation (avg. 32.5 weeks) | hospitalized due to pre-term
single pregnancy, no visual | birth term threats and
or hearing impairment, | increasing the level of
communicate in attachment, and satisfaction
Turkish, , no psychiatric | with using VR headset.
diseases leading to stress
and anxiety or other
diagnoses, such as
preeclampsia, fetal distress,
gestational diabetes
mellitus, hemorrhage, and
chronic diseases, and not
pregnancy due to assisted
reproductive technigues.
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Note. *NST: non-stress test; "CD: cesarean delivery

Specific Study Characteristics

As seen in (Table 3), the studies used different VR hardware to conduct the experiments. Half of the
studies (k = 5) [25, 28, 30-32] used a VR device compatible with a smartphone, while the other half
[26, 27, 29, 33, 34] used standalone VR headsets. Half of the studies (k = 5, 50%) [25, 29, 31, 32, 34]
had nature environments as the visual stimuli in VR with the aim of aiding the participant to relax,
while the other types of stimuli were fetal/baby images (k = 2, 20%) [28, 33] to help the bonding
experience between parent and baby, CD informative videos (k = 1, 10%) [30], and activities such as
mindfulness/breathing exercises (k = 1, 10%) [27] and cognitive exercises (k = 1, 10%) [26]. The
interventions and data collection were carried out over different periods of time, depending on the
study, with almost half (k = 4, 40%) [25, 31, 32, 34] only requiring one VR session. Most studies (k =
8, 80%) [25, 27-32, 34] collected pre and post VR intervention data relating to the mental health
symptoms of the participants. Out of these, a minority (k = 3, 37.5%) also conducted follow-up
assessments long after the VR intervention had been administered (1-week and 1-month after birth
[33], 1-2 weeks after birth [30], and up until 10 months after birth [26]).

Of the studies that were already conducted and thus reported findings (k = 7, 70%) [25, 28-32, 34],
the outcomes of the VR interventions were positive. Regarding anxiety, studies (k =6, 85.7%) found
a decrease in symptoms after VR intervention [25, 29-32, 34]. Specifically, it was found that VR
environments with more green spaces, such as parks, decreased anxiety and increased happiness
compared to urban VR environments without green spaces [34]. It was also found that VR
intervention showing fetal images lead to lower depression scores of the participants compared to the
participants receiving no VR intervention [28]. Undergoing VR intervention also showed a decrease
in self-reported stress [29]. Results were also positive about the VR intervention in terms of
subjective experience, with studies reporting participant satisfaction with the VR intervention and
willingness to recommend it to other pregnant women [25, 29, 32].

Table 3. Specific characteristics of the included studies.

Study VR components Time between | Mental health measures Reported findings
data collection
Toker et | Device: Headset | n/a STAlI TX-l and the VAS® | ¢ VR led to statistically higher NSNCS
al. [25] (EverestVR-0023-3d-s Fatigue applied before and results.
pm-HB000002QTQG after NST, the NSNCS”, and |  STAI-TX scores decreased significantly
model) used with a the Virtual Reality after the procedure for both groups.
Smartphone. Application Form. e VAS-F showed statistical intragroup and

intergroup differences after procedure.

All the participants were satisfied with the
VR application during the NST, the
majority wanted to use the application
in the following NST applications
(83.3%), and they recommended it to
other pregnant women (95.0%).

68.0% and 27.5% of women reported
feeling comfortable and  happy,

Software: Nature video.

respectively.
Sun et al. | Device: VR headset | n/a Trier Social Stress Test, | ® Participants experiencing green space
[34] (IQIYI Qiyu 2Pro, iQIYI, serial physiological environments during the recovery
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Inc., Beijing, measurement  (i.e., BPS period had greater decreases of
China). HRY and SCL%), saliva systolic BP, diastolic BP, HR, SCL,
collection, Positive  and salivary alpha-amylase, and salivary
Software: three 5-min Negative ~ Affect  Scale, cortisol, especially for the high green
videos Perceived Stress Scale and space group. In high and middle green
with  non-, moderate, surveyed participants’ lived exposure participants reported higher
and high level of urban experience and attitudes overall positive scores after recovery
green space exposure toward green space and compared to their scores before
were feelings of VR motion recovery.
created. sickness. Data was | e Participants in the high green space
collected pre and post VR group had a significant increase in
Intervention. overall positive affect score and
decreased negative affect scores.
e Thus, green space increased happiness
and decreased anxiety.
Noben et | Device: VR glasses | Prior to | VAS-Anxiety, Tilourg | ® Increase in the VAS-A score for the
al. [30] with participants’ | admission  for | Pregnancy Distress Scale, women in the VR group compared to
smartphone CD, on day of | Childbirth Perception the control group.
admission and | Scale,, Pregnancy and | e Increase in the VAS-A score for the for
Software:  360° VR | 1-2 weeks after | Childbirth  Questionnaire,. the partners of the women in VR group
video that shows all the | CD Data was collected pre and compared to the control group
aspects of a CD. The post -VR intervention. ¢ VR group without a history of emergency
video was recorded CD, perceived a higher quality of care
from the partner’s in the than the control group.
operating room. The ® There was no significant difference in
video ends at the ward, scores on the Tilburg Pregnancy
where the family is Distress Scale subscales for both time
reunited. The video points 1 and 2 between the VR group
lasts 285 seconds and and the control group.
is narrated with a Dutch
voice-over.
Miskowiak | Device: Computer and | VR intervention | No specific | ® Expected outcomes regarding specific
etal.[26] | VR to be performed | questionnaire/collected data symptoms not reported but the authors
over 5 weeks. | mentioned believe VR has potential to offer a
Software: exercises to | Last data simple, non-invasive method to bolster
modify negative | collected 10 mental health in expectant mothers,
cognitve  bias and | months  after which could also positively impact their
improve emotion | birth. infants.
regulation.
Corbaz et | Device: HMD for the | Data collected | Childbirth Experience |  Expected outcomes are improved
al. [33] mother and 360 2D | right after birth, | Questionnaire, City Birth childbirth experiences when the mother
camera for the partner/ | 1-week after | Trauma Scale, Birth and baby are physically separated as
co-parent/midwife bith - and 1 | Satisfaction Scale Revised, VR can provide visual and auditory
month after birth | Mother-Infant Bonding contact for that period.
Software: The camera Scale, Hospital Anxiety and
will film the baby and Depression Scale.
broadcast the live video
to the HMD. The
mother will be able to
witness the first care
of her baby, see him/her
being weighed and
measured
and watch the skin-to-
skin contact between
the baby and
the mother’s partner/co-
parent for visual and
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auditory contact.
Jimenez- | Device: Oculus GO VR | VR intervention | EPDS, Generalized Anxiety | ® Expected outcomes are optimized
Baragan glasses to be performed | Disorder-2, STAI, Symptom mental health of the pregnant woman
etal. [27] for 14 minutes a | Checklist-90-R, through a reduction of anxiety and
Software: 14 minutes | day for 6 weeks. | Temperament and depressive symptoms, promotion of
application with three Character Inventory- normal childbirth through an improved
modules on the use of Revised, Usability satisfaction of pregnancy follow-up and a
mindfulness techniques Evaluation ~ APP-M-health, reduction of the burden on the health
based on breathing, Whooley questions, system.
mindfulness and Pregnancy satisfaction
passive muscle questionnaire. Data will be
relaxation. collected pre and post VR
intervention.
Lee et al. | Device: VR headset | Data collected 2 | Cranley method for maternal Proportion of lower scores at the follow-
[28] used with aland 4 weeks | fetal attachement up compared to baseline for the EPDS
smartphone. after the first | evaluation, the Condon test was higher in the intervention group
assessment. method  for  antenatal than in the control group with no
Software: Fetal images emotional attachement, statistical significance.
were generated in VR EPDS and Postpartum Mean value of 1 subscale of the Cranley
from the data obtained Depression Screening test, interaction with the fetus, showed a
through ultrasonography Scalewere  administered greater increase in the intervention group
of the subject's own before and after VR than the control group.
fetus. intervention. A self-report
house developed
questionnaire to determine
how much the participants
understood the appearance
of the fetus.
Estrella- Device: Bnext three- | n/a STAI administered before Results from the VR group were similar
Juarez et | dimensional (3D) and after intervention. to those of the music therapy group,
al. [31] glasses, used with a showing a decrease in the levels of total
smartphone inserted anxiety and trait anxiety, while no
into the front part of the difference was present for control group.
glasses.
Software: Images
of the ocean floor with
relaxing sounds that
accompanied
the 3D images
Sezer et | Device: Virtual reality | n/a STAI-S, VAS administered VR and music groups had significantly
al. [32] glasses is a device that before and after lower mean posttest STAI-S scores than
work on compatible intervention. their pretest scores.
smartphones. VR and music groups had a significantly
higher mean VAS-satisfaction score than
Software: Nature the control group regarding the
videos and listening to intervention.
relaxing music. All participants in the VR group noted
that they would like to use VR technology
during their next NSTs.
All' VR and music group participants
recommended those applications to other
pregnant women.
Kilicetal. | Device: Oculus Quest | The VR | The Stress Subscale of For posttest scores in terms of the state
[29] 2. intervention Depression Anxiety Stress anxiety, stress, and prenatal attachment,
consisted  of | Scale, STAI, The Prenatal | a statistically significant difference was
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Software: Nature | watching 6 | Attachment Inventory. determined between both groups. For
images  accompanied | videos 3 times a | The questionnaires were the VR group there was a statistically
by nature sounds.The day for 2 days. administered before and significant difference between pretest
scenery includes a after intervention. and posttest in terms of anxiety and

forest and a lake at the
outskirts of a mountain
accompanied by the
sounds of birds, bees,
and water.

Data was
collected before
intervention on
day 1 and after
intervention on
day 2.

stress, and a non-statistically significant
difference in prenatal attachment scores.
For the control group there was a
statistically significant difference in terms
of stress and prenatal attachement
scores.

All the participants in the intervention
group stated satisfaction with watching
videos through VR headset. 90.5% of
the pregnant women wished to use VR
headset again in their next pregnancy,
and 96.8% would recommend watching
nature images with VR headset to other

https://preprints.jmir.org/preprint/65560

pregnant women.

Note. “VAS: Visual Analogue Scale; ® NSNCS: Newcastle Satisfaction Nursing Care Scale; ‘BP:
blood pressure; “HR: heart rate; *SCL: skin conductance level

Risk of Bias Assessment

The studies were assessed for their bias using the NIH Quality Assessment of Controlled Studies tool
[24], except the registrations and protocols. Thus, seven out of the ten studies included (70%) were
assessed, and both reviewers (CZ and JJ) agreed on the outcomes. Four out of seven (57%) were
rated as fair, while the other three (42%) were rated as good. Thus, the results of the included studies
can be considered valid.

Discussion

Summary of Evidence

Perinatal mood disorders can have long-term negative effects on the parent and the child if left
untreated [9]. Amongst the treatment options more eHealth approaches are now being offered
including VR, which has been shown to be an effective tool to treat symptoms of social anxiety,
general anxiety, as well as other forms of anxiety, and depression in the general population [16, 17].
Little is, however, known about whether VR can be used to support mental health during the
perinatal period, beyond those that focus on mental health changes arising due to fear of childbirth or
medical procedures related to pregnancy. Thus, this rapid scoping review aimed to identify the
current literature available that uses VR in supporting perinatal mental health by answering the
following research question: What virtual reality applications are available for the treatment of
perinatal mental health?

We found limited literature in the field, with the earliest study being published in 2019 and most
studies being published in 2023. This indicates how novel the research is to date and that this field is
growing in popularity. Thus, it may be possible that in the upcoming years more research will be
available. All of the included studies provided fully immersive VR experiences by using HMDs as
their VR hardware. The type of HMD varied amongst the studies, with half of our included studies
using HMDs compatible with a smartphone. These latter types of HMDs work by inserting a
smartphone in front of the headset, thus allowing users to view the VR environment through the
HMD lenses played on the smartphone. These types of HMDs are a more affordable alternative to
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other headsets, but often lack direct user interaction and strong computing power [36]. In fact, all the
studies that used this device showed images or videos, often of nature environments [25, 28, 30-32]
and did not allow interaction with the environment. Contrary, two of the studies using stand-alone
HMDs described more interactive VR experiences, with Jimenez et al. [27] using mindfulness
techniques and Miskowiak et al. [26] conducting cognitive exercises. Out of the studies that
developed their own VR environment, one [34] created urban spaces (with different levels of green
nature spaces) and found that green spaces increased happinesses and decreased anxiety, while
another study [28] that developed VR images of the fetus specific for each participant found greater
attachment between the mother and the fetus. One study [30] found their developed VR environment,
a CD information program, to have no significant effect on the anxiety of the patients or their partner
compared to the control group, except for those with a history of emergency CD. No study compared
the effectiveness of different VR interventions, or different environments within the same
intervention, which would be helpful to determine whether one VR intervention can be more
beneficial over another or differential effects by outcome.

VR interventions were most commonly used to mitigate symptoms of anxiety, which was often
measured through questionnaires such as the STAI, as well as depression, which was most frequently
measured with the EPDS questionnaire. However, though anxiety and depression were measured,
mitigating their symptoms was not always the primary objective of the study. In fact, only five out of
the eight studies measuring anxiety aimed to test the effect of VR on anxiety and only one out of the
five studies measuring depression aimed to test whether VR has the potential to decrease post-partum
depression. Furthermore, all studies monitored symptoms of the pregnant person but only one study
also included the partner, even though it has been found in the literature that symptoms of paternal
mental illness have a negative effect on child development [10].

Overall, the results of the studies were positive for the effects of VR on mental health, with studies
showing lower anxiety [25, 29-32, 34] and depression [28] symptoms after the intervention.
Participants also indicated willingness to recommend VR to other pregnant people. While other
treatment methods for perinatal mood disorders are considered well-established and credible, the
evidence-base for VR’s effectiveness is promising but still in its infancy. However, VR enables more
flexibility with various ways in which it could be employed and explored as a mental health
treatment modality. The trend noticed while conducting this review is that research in this field is
growing, implying that in the next years will bear more evidence about VR’s use for perinatal mood
disorders. The increase of research may lead to the development of standardized treatments using
VR, which could thereby establish its credibility as a treatment modality.

Quality assessment suggested that all included studies were deemed to be of fair to good quality. The
number of participants included was appropriate for all the studies, as well as the participant
randomization method. This may be attributed to most studies being RCTs and thus sample size was
determined based on power analyses. Most studies, explicitly set the inclusion criteria for pregnant
participants to not have a history of mental health illness, however one proposed study [26]
purposely included participants with a history of mental illness to compare their outcomes to those
without a history. As this is a registration, its findings are yet to be published. Almost half of the
studies [25, 31, 32, 34] already conducted and one study protocol [33] administered VR in one
session only, and their interventions still showed positive results. Being able to successfully
implement VR in one session may increase its feasibility, as it could be offered for therapy during in-
patient visits without requiring each participant to own a headset for at home use. Further, most
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studies only assessed the outcomes of the VR immediately post-intervention, with only three
conducting follow-up assessments (1-week and 1-month after birth [33], 1-2 weeks after birth [30],
and up until 10 months after birth [26]). Thus, most studies are only able to determine the immediate
effects of VR. Future research should consider evaluating mental health over a longer period and
implementing VR across multiple sessions to assess long-term and dose-response effects.
Psychotherapy typically requires 12 to 16 sessions to show meaningful change in treating postpartum
depression [37], with some cases requiring fewer; therefore, VR therapy may need similar standards
to ensure efficacy. Additionally, the VR interventions included in this review were standalone, it
would therefore be beneficial for future studies to explore the benefits of using VR as an adjunct to
treatment such as CBT, third-wave psychotherapy or interpersonal psychotherapy.

Limitations

Our review focused on synthesizing existing evidence on the use of VR to support perinatal mental
health. Given the emerging nature of this field, a rapid scoping review was the most feasible
approach to capture the breadth of research within a limited timeframe. While comprehensive, this
methodology might not provide the depth of insights that a systematic review conducted over a
longer period could offer, especially as relevant studies continue to emerge. Additionally, our search
was primarily concentrated in medical and psychological databases. Important contributions
cataloged in different databases from fields like computer science or engineering discussing more in-
depth technological aspects of the VR technology, could have been overlooked. The search of grey
literature was limited and examined only citations within included studies in adherence to rapid
review protocols, which might have restricted our access to some pivotal works. Language barriers
also pose a limitation; most included studies were conducted in non-Anglophone and non-
Francophone countries, raising the possibility that other relevant studies were conducted in these
countries however not published in English or French and thus were not found.

Conclusions

This rapid scoping review highlighted the growing interest in VR technologies for in the use of
treatment for mental health problems during the perinatal period. Despite the limited body of
literature, the available studies, primarily published between 2019 and 2023, suggest a promising
application of VR for treating conditions like perinatal anxiety and depression, which are prevalent
during this sensitive time. However, the research remains in its beginning stages, lacking
comparative analyses to establish the effectiveness of different VR approaches. The positive
outcomes reported in these initial studies, such as reduced anxiety and depression symptoms, as well
as subjective satisfaction with VR interventions, offer a hopeful perspective on the role of VR in
perinatal mental health.
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NSNCS: Newcastle Satisfaction Nursing Care Scale
BP: blood pressure
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