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Abstract 

Mental health, well-being, performance, and numerous other variables in the workplace are frequently 
managed through a multidisciplinary approach aimed to make the organization more productive. New 
technology, such as virtual reality (VR), can be adapted to very different needs. It can enhance 
psychological intervention on workers, making them more effective and efficient. Several studies have 
analyzed the effectiveness of training with VR in the workplace. VR can be used mainly for: learning 
relaxation techniques, promoting stress reduction; enhancing personal resources, managing difficult 
situations; reducing anxiety and depression, both on its own or combined with exposure therapy, which 
allows to use scenarios and situations that are impossible to implement in vivo. 
Return to work (RTW) after maternity leave is a common transition in women’s lives that may be a 
challenge. Several mothers leave their job to devote themselves to their children’s care and development. 
However, that choice is not always a free and personal decision: it may be based on issues related to 
work-life balance and employment after childbirth or on supervisors’ and colleagues’ messages about 
motherhood being inappropriate in the work context. Expectations and responsibilities related to the role 
of mother are intertwined with those related to the world of work.  
With the aim of exploring and enhancing the personal and professional resources of working mothers and 
deconstructing irrational beliefs on the role of mother and worker, a psychological protocol based on VR 
was proposed to a small number of working mothers currently engaged in the caregiving of preschool 
children. The four-step VR-based training comprises two sessions focusing on body consciousness, and 
two focusing on psychological techniques. The efficacy of the protocol is evaluated through the 
comparison of questionnaires administered pre and post intervention.  
We assumed that: the reinforcement of personal resources may trigger a spiral of “gain” capable of 
leading the person to positive outcomes both in the work and in the private sphere; the increase of work 
resources may activate a motivational process with positive outcomes for health. 
The limitations of the study are related to the number of participants and to the lack of a control group. 
Future research could include longitudinal studies involving participants from different organizations. 
The VR protocol can be a useful contribution to support mothers’ RTW after maternity leave while, at the 
same time, helping organizations to be healthier and more efficient. 

Keywords: Virtual reality, return to work after maternity leave, personal resources, irrational belief, 
mental health. 

1. Introduction

New technologies, such as virtual reality (VR), play a growing and central role in our society and 
can be adapted to very different needs: they are promising ways of caring for employees, in the 
psychological field as well. This study focuses on the intersection between VR and the support to mothers 
that return to work (RTW) after maternity leave. VR can make the psychological intervention more 
effective and efficient.  

2. The origin of virtual reality

VR is a technology that allows people to live an experience within a 3D computer-generated 
virtual environment, the setting of which is controlled by the professional. Within the virtual environment 
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it is possible to interact both with the surrounding context and with any other user (Botella et al., 2006). 
Immersive virtual reality (IVR) generally uses a display device, and advanced interface devices. In this 
case, the user is completely immersed into the virtual environment. 

The concepts of immersion and presence are fundamental in VR interventions. Slater and Wilbur 
(1997) defined immersion as “the extent to which the computer displays are capable of delivering an 
inclusive, extensive, surrounding, and vivid illusion of reality to the senses of a human participant” (p. 3). 
When the virtual world is genuine and similar to the real world, immersion is achieved. Immersion is 
necessary to enhance the presence, “a psychological state or subjective perception in which even though 
part or all of an individual's current experience is generated by and/or filtered through human-made 
technology, part or all of the individual's perception fails to accurately acknowledge the role of the 
technology in the experience” (Lombard & Snyder-Duch, 2001; p. 58). Even if immersion and presence 
may seem similar concepts, the main difference is that the former is a characteristic of the virtual world, 
whereas the latter is a personal characteristic. 

In the early 2000s, psychologists began to apply VR with exposure therapy (VRET). Between 
the ‘90s and the present day, a series of studies have been conducted on the use of VR for the treatment of 
psychological disorders related to phobias and, more generally, anxiety disorders (Botella et al., 2004). 
Other studies investigated chemotherapy-derived stress (Schneider et al., 2011), pain reduction (Espinoza 
et al., 2012). In the organizational context, ample scientific evidence demonstrated that new technologies 
play an important role in achieving individual and collective well-being (De Carlo, Carluccio et al., 
2020). In particular, VR can be an effective tool to develop entrepreneurial skills and teamwork as well as 
to reduce anxiety and work-related stress also through relaxation techniques. These techniques can 
influence positive affectivity leading to an increase in positive emotions and a reduction in negative ones 
(Anderson et al., 2017; Kiss et al., 2016). 

The main theories employed to create the protocols used in the study are the Conservation of 
Resources Theory (COR) (Hobfoll, 1998) and the Effort-Recovery Model (E-R) (Meijman & Mulder, 
1998). The former is based on the assumption that people struggle to obtain, preserve, and protect their 
resources, which can be internal and/or external. The E-R Model, on the other hand, focuses mainly on 
the consequences of workload. The concepts of energy and fatigue are predominant in the model: the aim 
of the recovery process is to recover and restore optimal energy levels and reduce or eliminate the 
symptoms of fatigue. 

3. Virtual reality and maternity

The perinatal period, defined as the time span from conception to the year following childbirth, 
is a risk phase for parents’ mental health due to the great biological, social, and relational transformations 
it entails. It can cause a conspicuous increase in stress, alterations in the sleep-wake rhythm and changes 
in mood. Research in recent decades has been dedicated to studying the phenomenon in depth, and 
although the experience is naturally marked by a happy event such as the birth of a child, it can also be a 
cause of suffering. Unexpected difficulties may arise related to the new rhythms and lifestyle that are 
necessarily upset (Paulson & Bazemore, 2010).  

Going through the stages that accompany the woman before, during, and after the pregnancy, if 
the woman works, one encounters the delicate moment of returning to work (RTW) after maternity leave. 
Nowadays, working life highlights the different roles of mothers, allowing them to perceive themselves 
not “only” as mothers, but also as workers. However, it often happens that employers attribute negative 
characteristics to motherhood, leading working women to perceive concern about the announcement of 
their pregnancy or, in the most extreme cases, to postpone the choice to become mothers. Many mothers, 
in fact, prefer to devote themselves to the care of their children rather than re-enter the job market. All 
this acquires a negative meaning when this choice is not free and personal but is based on issues relating 
to work-life balance and re-employment after childbirth. For these reasons, when mothers face RTW after 
maternity, they may perceive feelings of inadequacy, not knowing whether they will be able to cope with 
organizational and family challenges (Carluccio et al., 2020).  

VR can be used in a variety of settings for a variety of purposes, including supporting mothers 
during pregnancy. Frequently, VR is used to facilitate pregnancy by reducing the anxiety levels of 
expectant mothers and training them in effective pain management during labor. Among the 
non-pharmacological methodologies, VR technology can provide a simulation that allows to shift the 
mother's focus from pain to something else (e.g., sea, mountain, beach, river, lake, woods, etc.). 

4. The study
In order to develop a VR-based training aimed to facilitate mothers’ RTW after maternity, 

a self-report questionnaire was administered in this study aimed at identifying some relevant 
psychological dimensions in RTW after maternity leave.  
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A psychological protocol based on VR was proposed to a small number of working mothers 
currently engaged in caregiving. The first phase involves the administration of the self-report 
questionnaire, which aimed at identifying the following dimensions. Rigidity of maternity belief were 
assessed using the RMBS (Thomason et al., 2015). The scale is composed of 24 items and comprises four 
subscales1. Positive supervisor behaviors in RTW after maternity leave were assessed through 
SSRW-WM-9 (Carluccio et al., 2020). The instrument is composed of 9 items and comprises three 
subscales1 with 3 items each. Irrational beliefs at work were assessed using the Italian version of WIB-Q 
(Falco et al., 2017). The scale is composed of 16 items and measures four types of work-related irrational 
beliefs1 with 4 items each. Quality of maternity leave were assessed through QMLS (Sterling & Allan, 
2019). The instrument is composed of 23 items and comprises six subscales1. Trait-anxiety were assessed 
using the subscale for trait-anxiety of STAI-Y (Pedrabissi & Santinello, 1989). The instrument is 
composed of 40 items and measures two type of anxiety (state and trait) with 20 items each. 
Psychological capital was assessed through Italian version of PCQ (Di Sipio et al., 2012). The instrument 
is composed of 32 items and measures four personal resources1. Recovery experiences were assessed 
using Recovery Experience Questionnaire (Sonnentag & Fritz, 2007). The instrument is composed of 16 
items ad comprises four subscales1 with 4 items each. Perceived stress was assessed through I-PSS-14 
(Mondo et al., 2021). The scale is composed of 14 items. Fear of Covid-19 was assessed through a scale 
developed by Ahorsu and colleagues (2020). The instrument is composed of 7 items. The perceived 
Covid-19 related risk of being infected at work was assessed through CPRS-W (Falco et al., 2021). The 
instrument is composed of 8 items and comprises two types of perception (cognitive and emotive) with 4 
items each. General and work satisfaction were assessed through 2 items (De Carlo et al., 2008). Job 
performance was assessed through 2 items (Falco et al., 2013). 

The second phase, based on the findings of the first, provides a four-step (50 minutes per session, 
once a week) VR-based training (De Carlo, Rapisarda et al., 2020; Mora et al., 2021). Two sessions 
(the first and the third) focus on body consciousness through the practice of diaphragmatic breathing and 
a technique based on mindfulness called Body Focus. The other two are psychological techniques: Virtual 
Three Good Things, focused on the woman’s past successes and achievements; Best Possible Self, 
focused on the future positive thinking. 

4.1. Objective 
The aim of the VR-based protocol is to achieve the following objectives: 1) strengthening 

personal and work resources, which activate a motivational process with positive outcomes for both 
individual well-being and performance; 2) strengthening and acquiring new personal resources, that can 
increase positive outcomes in both the personal and work spheres, limiting rigid beliefs relating to the role 
of working mother and improving the process of RTW after maternity; 3) increasing and improving 
health and performance in the workplace by teaching and learning specific techniques and strategies that 
can be used by participants independently also outside the workplace. 

4.2. Methods 
A total of six participants took part in the ongoing first edition of the VR-based protocol, all 

working mothers currently engaged in the caregiving of preschool children (0-6 years old). After 
providing informed consent, mothers are invited to describe, metaphorically, their RTW after maternity. 
After that, participants were administered the self-report questionnaire described above. The following 
phase included the four-step VR-based training. The self-report questionnaires were used before (t1), 
immediately after (t2), and 3 months following the training (t3). State anxiety was measured before and 
after each session of the training. 

4.3. Data analyses, interpretation, and results 
Table 1 shows our finding at t1 of the ongoing first edition of the VR-based protocol. Generally, 

mothers report medium levels of rigid beliefs about maternity (M=3.71) and work (M=2.55). Although 
the levels of personal resources are good (M=4.30), especially self-efficacy (M=4.96), there is room for 
improvement, especially about recovery (M=2.76) and satisfaction, mainly at work (M=3.50). 

Mothers described their RTW after maternity leave as: “a race on a route known because I was 
immediately assigned a complex activity which I know well and I have flexibility both hourly and in terms 
of presence in the workplace”; “a new adventure full of unknowns and uncertainties because I did not 
know what I should expect”; “taking my life back into my hands because I went back to being a woman 
and not just a mother”; “a roller coaster because it was scary but by now I was seated, the carousel had 
started and I could only wait for the ride to finish”. Largely, mothers expressed the perception of RTW 
after maternity leave as an adventure, characterized by fear and uncertainty; as an opportunity to assert 
one’s identity as a working woman; as a return to a known place, characterized by a familiar activity. 

1Please refer to Table 1. 
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Table 1. Mean, standard deviation. 

Psychological 
dimensions Range Mean St. 

dev. Psychological dimensions Range Mean St. 
dev. 

Rigidity of 
maternal belief 1-7 3.71 1.64 Positive supervisor behaviors 

in RTW after maternity leave 1-5 3.05 1.10 

Perceptions and 
societal 
expectations of 
mothers 

1-7 3.91 .68 Inclusive behavior 1-5 2.61 1.06 

Role identity 1-7 5.19 1.14 Negative behavior* 1-5 3.56 1.24 
Maternal 
confidence 1-7 3.71 1.83 General proactive support 1-5 3.20 1.12 

Maternal 
dichotomy 1-7 3.71 1.64 Psychological capital 1-6 4.30 .78 

Irrational belief 
at work 1-5 2.55 .49 Resilience 1-6 4.38 .66 

Performance 
demands 1-5 3.78 .87 Hope 1-6 4.14 1.19 

Coworkers’ 
approval 1-5 2.17 .86 Optimism 1-6 3.50 1.36 

Failure 1-5 3.00 1.46 Self-efficacy 1-6 4.96 .71 
Control 1-5 1.39 .49 Recovery experience 1-5 2.76 .57 
Quality of 
maternity leave 1-7 4.72 1.23 Psychological detachment 1-5 2.21 .64 

Time off 1-7 5.04 1.27 Relaxation 1-5 2.21 .95 
Flexibility 1-7 4.79 1.70 Mastery experiences 1-5 3.04 1.13 
Coworker support 1-7 4.44 1.39 Control 1-5 3.58 1.40 
Discrimination* 1-7 5.25 1.94 Perceived stress 0-4 2.95 1.00 
Microaggression* 1-7 5.92 1.31 Fear of Covid-19 1-6 2.19 1.07 
Benefits 1-7 2.83 1.14 Perceived risk of Covid-19 1-5 2.33 .72 
Trait anxiety 1-4 2.61 .60 General satisfaction 1-6 4.33 1.03 

Work satisfaction 1-6 3.5 1.89 
Performance 1-10 7.08 1.59 

* High values indicate low presence of the construct. 

5. Discussion

The study shows our finding related to some psychological dimensions, relevant in RTW after 
maternity leave, investigated through the self-report questionnaires employed in the first phase of the 
ongoing VR-based protocol. Based on the potential of VR and in line with the results shown in other 
studies (Mora et al., 2021; Rapisarda et al., 2021), in t2 and t3 we expect an improvement in personal 
resources, in the management of anxiety and stress and, in general, in individual and organizational 
well-being. Specifically, a reduction in rigid beliefs about maternity and work is expected. 

Given the limited number of mothers who participated in the study, mainly because of the 
Covid-19-related restrictions, this work is still an ongoing experience. A larger sample is needed as well 
as control groups. However, the results already obtained suggest that this area of intervention and this 
VR-based protocol may have a potential that should be further investigated and replicated in broader 
contexts. The use of VR, characterized by innovative and immersive technologies, is promisingly placed 
among the applications of psychology for the support of workers in the organizational context. 
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