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The loss of an infant during the perinatal period has been recognized as a complex and potentially traumatic life event and can have a significant impact on women’s mental health. However, often times, psychological aftercare is typically not offered, and manualized interventions are rarely used in clinical care practice and have seldom been evaluated. In recent years, a growing number of studies have demonstrated the efficacy of virtual reality (VR) interventions to facilitate the expression and coping with emotions linked to a traumatic event. The objective of the proposed paper is to present the protocol of a randomized control trial aimed to assess a novel VR-based intervention for mothers who experienced a perinatal loss. We hypothesize that the VR-based intervention group will show significantly reduced symptoms related to grief, postnatal depression and general psychopathology after treatment relative to a treatment-as-usual (TAU) group. Participants would be randomly assigned to the TAU + VR or to the VR + TAU condition. The TAU condition as well as the VR-based intervention will last 3 weeks, after which women will complete a post-assessment. The proposed VR-based intervention will consist in three weekly sessions focused, respectively on: (1) collect information about the loss and psychoeducation about perinatal grief, and introduction to the virtual environment; (2) through the use of the virtual environment, women will be assisted in the elaboration and acceptation of loss; (3) recreate, using the specific features of the virtual environment a positive metaphor representing woman’s future life. VR has proved to be a valid intervention tool in clinical psychology, and in the last years VR technologies have become more affordable to be used in clinical practice. With the present study we propose to answer to the unquestionable need for interventions addressed to ameliorate the emotional effects in women who experienced perinatal loss, by exploiting also the therapeutic opportunities offered by a new technology as VR.
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INTRODUCTION

The perinatal period is a complex time in women’s lives. It is a transitional time which requires important changes and challenges as searching for a new identity as an individual, a partner in a couple, and a member of a society (Bibring, 1959; Barclay et al., 1997). The complexity of this period can dramatically increase if women experience perinatal loss. The loss of an infant during the perinatal period has been recognized as complex emotional experience and a potentially traumatic life event for women who experienced it, no matter how and at what gestational stage it occurred (e.g., Berman, 2001; Klier et al., 2002; Bennett et al., 2012). Indeed, although mothers have few or no direct life experiences with their infant, grief in a context of the loss of a child in the perinatal period does not vary significantly in terms of intensity from other type of loss (Kersting and Wagner, 2012). In this paper we use the term perinatal loss to refer to the experiences of women who lost a child during the perinatal period (i.e., loss due to miscarriage, stillbirth, termination due to medical indications, and neonatal death). Miscarriage, stillbirth, and neonatal death continue to be significant topics of concern in the twenty-first century. In Québec (a province of Canada) it is estimated that each year 20,000 pregnancies do not terminate in a live birth (Agence de la santé publique du Canada, 2008).

Research and clinical reports have shown that the loss of a child can cause a multitude of emotions and psychological distress in many women (de Montigny et al., 2017b). Grief is a natural, non-pathological phenomenon and a deeply personal process (Kersting and Wagner, 2012). Reactions to the loss of a significant one can involve transient impairment of daily functioning, elusion of social activities, presence of recurrent and intrusive thoughts, feelings of deep longing and incapability of feeling sensations and emotions (Kersting and Wagner, 2012). The severity of psychological distress generally tends to wane over the first year after the loss (e.g., Bennett et al., 2012). Nonetheless about 20% of women continue to suffer from clinically significant symptoms 1 year after their loss (Boyle et al., 1996; Leon, 2001). Perinatal losses have been shown to have detrimental effects on both mothers’ and fathers’ psychological well-being, on the other members of their families, and are also associated with post-traumatic stress, depression, anxiety, and sleep disturbances (Boyle et al., 1996; Hughes and Riches, 2003). Hughes et al. (2002) reported that approximately 20% of women who experienced a perinatal loss can manifest depression or posttraumatic stress symptomatology. Furthermore, losing a child during the perinatal period has been identified as a complex and potential threatful life experience, which can, in some cases, further develop in complicated grief reactions, characterized by more disruptive, pervasive, or stable symptoms than in a normal grief response. Persistent complex bereavement disorder, also known as complicated grief disorder, has been included in the Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (DSM-5; American Psychiatric Association, 2013).

Despite the increasing recognition that perinatal loss can lead to significant consequences on women’s mental health, often times, few of the women affected receive emotional and psychological support (de Montigny et al., 2017b). The necessity of psychological interventions supporting women after a pregnancy loss is unquestioned in the scientific literature. Nevertheless, psychological aftercare is typically not offered, and manualized interventions are hardly applied in clinical care practice (e.g., Kersting and Wagner, 2012; de Montigny et al., 2017b). The lack of manualized interventions mirrors the corresponding lack in the scientific literature. Indeed, in an attempt to systematically review the scientific literature for psychological and support interventions to reduce levels of stress, anxiety or depression on women who experienced a miscarriage, Campillo et al. (2017) did not find any randomized controlled trials.

In recent years, new technologies have been increasingly used for the assessment, treatment and better understanding of mental health related problems. For instance, Internet- and computer-based interventions are increasingly popular, ranging from pure psychoeducation websites to online self-help groups, self-help interventions, counseling, and even psychotherapy for all sorts of mental health problems (e.g., Andersson and Titov, 2014; Ebert et al., 2018; Moshe et al., 2020), including for parents who experiences perinatal loss (e.g., Kersting et al., 2011a, b). Virtual reality (VR) is another technology that saw an exponential increasing in its popularity in clinical and health psychology. VR embodied the unique opportunity to create (and recreate) simulated environments “where the testing, training, teaching, and treatment of cognitive, emotional, and sensorimotor processes can take place under stimulus conditions that are not easily deliverable and controllable in the physical world” (Rizzo and Bouchard, 2019, p. 6). More specifically, numerous studies have demonstrated the efficacy of VR-based interventions to facilitate the expression and coping with emotions (e.g., Rizzo and Bouchard, 2019). Most of the virtual environments created and used as toll to treat potentially traumatic events are realistic in the sense that their aim is to virtually replicate, in a safe and controlled situation, a real life aversive situation (e.g., war environments, Peskin et al., 2019; sexual assault, Loranger and Bouchard, 2017). The virtual environment “EMMA World” was developed as a tool to facilitate the expression and coping with emotions in stress-related disorders (posttraumatic stress disorder, complicated grief, and adjustment disorders) (Baños et al., 2009, 2011). EMMA’s World objective is not to realistically reproduce the physical features of a threatening or traumatic event, but rather to employ symbols and personalized elements that can evoke emotional reactions and can facilitate the expression of patients’ emotional state in a symbolic way that will be used by the therapist. To achieve therapeutic objectives, different virtual landscapes and symbols are customized to be personally meaningful for the patient; those virtual elements are used to recreate, in a safe and controlled environment, emotions and situations that are difficult for the person to confront and process (Baños et al., 2011). The possibility to use personalized stimuli in EMMA World could be particularly relevant to support women in coping with their perinatal loss and the multitude of emotions that they can experience in this critical period of their life. It is expected that such a focus intervention would be more effective than services routinely provided and referred-to as treatment-as-usual (TAU).

The objective of the proposed paper is to describe the protocol of a randomized control trial aimed to assess a VR-based intervention for mothers who are experiencing perinatal loss. We hypothesize that: (a) when administered before TAU, the VR-based intervention will lead to a greater reduction in symptoms related to grief, postnatal depression and general psychopathology, compared to participants receiving TAU; (b) when administered after TAU, the participants will show a significant pre/post-VR-based intervention improvement in symptoms related to grief, postnatal depression and general psychopathology.



MATERIALS AND METHODS


Inclusion/Exclusion Criteria

The intervention program will be offered to mothers who had recently experienced a perinatal death, including: having lost a child during pregnancy because of miscarriage (i.e., embryo or fetus death prior the 28th week of gestation); termination due to medical indications; stillbirth (i.e., fetus death after 28 completed weeks of gestation); or neonatal death (i.e., infant death within the first 7 days of life). Women who have experienced perinatal death while pregnant within no more than 1 year before the enrollment will be invited to participate to the study. Exclusion criteria include significant vision impairments despite wearing corrective glasses or lenses, presence of a diagnosed mental disorder, and being under psychological treatment. The target sample will be composed of 40 women. To evaluate the size of the involved samples, we used a Sample Size Calculation (Power Analysis) using the software GPower∗3. We based the power-analysis on a recent study assessing efficacy of an EMMA’s World-based intervention for the treatment of stress-related disorders. We estimated a minimum of 40 women to be included in the trial, in order to achieve a minimum power of 90%, considering a medium effect size of f = 0.25, and a significance level of 0.05.



Measures and Data Analysis


Personal Information Sheet

Women will be asked about their age, nationality, relationship status, religion, education level, occupation, French proficiency, presence of psychiatric and/or physical problems (i.e., mobility and sight problems), being under psychological treatment and use of drugs. In addition, women will be asked to provide information about their perinatal loss: date of perinatal death, type of perinatal death (i.e., miscarriage, termination due to medical indications, voluntary termination of pregnancy, stillbirth, or neonatal death), gestation weeks, previous pregnancy, planned pregnancy, previous children.



Outcome Measures

Perinatal grief will be measured with the Perinatal Grief Scale (PGS; Potvin et al., 1989; Toedter et al., 2001; French validation: Paris et al., 2017). The PGS is composed by 33 statements divided into three subscales: Active Grief, which includes 11 items that refers to the normal emotional reactions to the loss (i.e., sorrow, missing the child, or crying); Difficulty Coping, which includes 11 items that refers to more complex emotional reactions (e.g., difficulty with normal life activities, lack of support, problems in marital relationships); and Despair, which refers to long-term effects of the loss (e.g., existential feelings of helplessness and hopelessness) and relevant coping strategies. The PGS uses a Likert type scale with five response options ranging from 1 (i.e., “strongly disagree”) to 5 (i.e., “strongly agree”). The total score varies between 33 and 165 points, with values above 91 points represent potential psychiatric morbidity. Complicated grief will be measured with the Inventory of Complicated Grief (IDC; Prigerson et al., 1995; French adaptation: Zech, 2006). This instrument consists of 19 items concerning the immediate bereavement-related thoughts and behaviors of the respondent, who is asked to report the frequency (from “0 = never” to “4 = always”) with which he/she currently underwent each of the emotional, cognitive, and behavioral states detailed in the instrument. Individuals with an ICG total scores > 25 reported to have significantly worse general, mental and physical health, social functioning, and bodily pain, as well as depression. Thus, the authors concluded that this score should be the criterion for distinguishing between uncomplicated and complicated grief reactions. Depressed mood will be assessed using the Beck Depression Inventory-II (BDI-II; Beck et al., 1996; Validated in French by Édition du centre de psychologie appliquée, 1996). The BDI-II is one of the most widely used instruments to assess depressive symptoms and their severity following the criteria of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV; American Psychiatric Association, 2000). The BDI-II consists in 21 symptoms assessed with multiple-choice responses rated on a scale value of 0–3. The maximum total score is 63, with the following standardized cutoffs: 0–13: associated to normal minimal range, 14–19: associated to mild depression, 20–28: associated to moderate depression, and 29–63: associated to severe depression. Postnatal depression will be assessed through the 10-item Edinburgh Postnatal Depression Scale (EDPE; Cox et al., 1987). The EPDS is the most commonly used screening tool to determine women’s clinically significant signs of depression during the perinatal period (e.g., McCabe-Beane et al., 2016). Since many symptoms of depression overlap with normal states in women during the perinatal period (e.g., sleep disturbance), EPDS items were planned to evaluate only the mood components of depressive symptoms. The 10 items are rated on a scale from 0 to 3, and are reflecting the mood during in the last 7 days. EPDS score of 10 and 13 are proposed as cut-off scores indicative of potential minor or major depression, respectively (Cox et al., 1987; see McCabe-Beane et al., 2016 for other cut-off scores). Anxiety will be assessed using the State and Trait Anxiety Inventory-form Y (STAI-Y; Spielberger, 1983; French validation: Gauthier and Bouchard, 1993). It consists of a self-report instrument conceived to evaluate trait (a stable personality trait) and state (a temporary and fluctuating condition) anxiety. The STAI-Y consists of two subscales (trait and state anxiety) with 20 items each rated on a 4-point scale. Higher scores indicate greater anxiety. Affect will be measured with the Positive and Negative Affect Scale (PANAS; Watson et al., 1988; French validation: Gaudreau et al., 2006). The PANAS is a widely used scale which consists of two subscales, one measuring positive affect and the other assessing negative affect. Each subscale is composed of 10 items, scored on a 5-point Likert scale ranging from 1 (i.e., “very slightly or not at all”) to 5 (i.e., “extremely”). Clinical global impression assessed by the therapist will be assessed at pretest and post-test using the Clinical Global Impression rated by the therapist (CGI; Guy, 1976). It consists in a 3-item observer-rated scale that measures illness severity (CGIS), global improvement or change (CGIC) and therapeutic response. The CGI is rated on a 7-point scale, with the CGIS characterized by a range of responses from 1 (i.e., “normal”) to 7 (i.e., “amongst the most severely ill patients”). CGI-C scores range from 1 (i.e., “very much improved”) to 7 (i.e., “very much worse”). Treatment response ratings should consider both treatment-related negative events and therapeutic efficacy, ranging from 0 (i.e., “marked improvement and no side-effects”) to 4 (i.e., “unchanged or worse and side-effects outweigh the therapeutic effects”). Each CGI’s component is rated separately, and this instrument does not provide a global score.



Satisfaction With the Intervention

Women’s satisfaction with the intervention will be rated at post-test using the Client Satisfaction Questionnaire (CSQ-8; Attkisson and Zwick, 1982). The CSQ-8 is a self-report measure designed to assess clients’ satisfaction with mental health services. The 8-items versions has eight question-items (quality of service, kind of service, met needs, recommend to a friend, amount of help, deal with problems, overall satisfaction, and come back), rated using a 4-point Likert scale, with a possible total scores can vary from 8 to 32. Higher scores indicate greater satisfaction with the service.

In order to test our hypothesis, we will perform repeated measures (Mixed Model) ANOVA with 3 Times (Pre, Post-test 1, Post-test 2) and 2 Conditions (VR-based intervention first, followed by TAU, i.e., VR+TAU; TAU first, followed by VR-based intervention, i.e., TAU+VR). For ethical reasons, the study is a randomized control crossover design, where all participants receive an intervention. The Pretest to Post-test 1 allows the comparison of VR-based treatment versus TAU, and the Post-test 1 to Post-test 2 allows to test the added value of the VR-Based intervention to TAU.



Virtual Reality Setting


Devices

The following devices will be used: two computers, one projector, a wireless pad and a speaker system. One computer will have the graphical outputs from its graphic card connected to one projector (resolution of 1024_768 pixels and power of 2000 lumens). The projector will project the virtual environment on a screen of 4 × 1.5 m placed on a wall. Women will use the wireless pad in order to navigate and interact with the virtual environment. The second computer will permit to the therapist to adapt the virtual environment following the instruction of the participant (see Baños et al., 2009, 2011 for more detailed descriptions).



EMMA’s World Virtual Environment

Women will be able to choose between five different landscapes (i.e., beach/island, desert, meadow, dark forest, and snow-capped natural landscape) the one that better represent their emotional state related to the loss of their child (see Figure 1). These landscapes have been specifically designed to represent, in a metaphoric way, different emotions (e.g., joy, sadness, anxiety; Baños et al., 2009, 2011). Women will be able also to select some personalized virtual elements (e.g., three-dimensional objects, sound, images, and texts) which have been designed to help patients to express, confront and manage emotions and difficult life experiences (for a more detailed description please refer to Baños et al., 2009, 2011). At the center of each landscape there is a virtual temple (Figure 2), where women can have access to the “Book of Life,” a virtual book in which women will be able to reflect and write their feelings and thoughts related to their loss. Patients are not only able to write, but also to insert personal pictures, three-dimensional symbols, videos, and sounds, in their Book of Life. This book has different chapters that can define the progresses of the intervention and/or can represent the different chapters of the women’s life. Finally, the time of the day in the virtual environment can also be customized. The therapist can control all of these elements from a single interface.


[image: image]

FIGURE 1. Examples of EMMA’s World landscapes.
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FIGURE 2. EMMA’s World temple.




VR Intervention

The proposed intervention will consist in three weekly sessions of 2 h focused, respectively, on: (1) gathering information about the loss and psychoeducation about perinatal grief, and introduction to EMMA World; (2) through the use of EMMA World, women will be assisted in the elaboration and acceptation of loss; (3) recreate, using the features of EMMA World (i.e., a series of different virtual landscapes and symbolic elements personalized to each participant as personal pictures, sounds or videos) a new and positive metaphor representing the woman’s future life.



Procedure

Women will be recruited at Université du Québec en Outaouais (UQO) as well as at the Centre d’études et de recherché en intervention familiale (CERIF) and at the Association Parents Orphelins1. In a first screening session, mothers will be informed about the study, asked to agree and sign a consent form and will be also asked to answer to a battery of questionnaires (i.e., “Assessment for eligibility, Figure 3). Information about the history of participant’s pregnancy and perinatal loss will also be collected during this first in-person meeting.


[image: image]

FIGURE 3. CONSORT flowchart for the proposed clinical trial: adapted from Consort 2010.


Women will be randomly assigned to the VR+TAU or to the TAU + VR condition. Randomization will be performed using a true random number service2, and will be not stratified based on participant’s characteristics. The TAU condition is a homogenous standard program proposed by the CERIF at UQO based on group counseling offered to women and men who experienced a perinatal loss. The TAU condition as well as the VR-based intervention will last 3 weeks, after which women will complete a post-assessment (see Figure 3). The VR-based intervention will be conducted at the Cyberpsychology Laboratory of UQO; the TAU group counseling will take place at the CERIF of UQO.



DISCUSSION

The aim of the proposed study is to assess a VR-based intervention for mothers after pregnancy loss in a randomized controlled trial. In order to test our hypotheses, we will compare the innovative VR-based intervention presented in this paper, with a TAU condition. Specifically, we hypothesize that the VR-based intervention group will show significantly reduced symptoms related to grief, postnatal depression and general psychopathology after treatment relative to a TAU group.

Despite the potential emotional impact and significant prevalence of loss during pregnancy, in Québec there are no specific protocols for providing psychological and emotional support to those mothers (de Montigny et al., 2017b). VR has proved to be a valid intervention tool in clinical psychology, and in the last years VR technologies have become more affordable to be used in clinical practice (Rizzo and Bouchard, 2019). The present study proposes to answer to the need for interventions designed for women who experienced a complex experience as a perinatal loss and make good use of the therapeutic opportunities offered by VR. If effective, the proposed VR-based intervention could be implemented in clinical care practice, giving the opportunity to women who experienced a perinatal death to access to well-established effective psychological intervention. In order to maintain a homogeneous sample for this first study, the intervention will be provided only to woman who have experience perinatal death. This excludes men and other people who might have been closely involved in the pregnancy (e.g., a female spouse). Future studies should also take in consideration men’s experiences and non-traditional parenthood. Indeed, the loss of a child can cause a multitude of complex emotions and psychological distress in mothers as well as in fathers. However, fathers’ experiences of perinatal loss have been less investigated comparing to the mother’s ones (de Montigny et al., 2017a). Since in this study we have focused on women’s experience of perinatal loss, future studies should also investigate to applying this VR-based intervention to men who are dealing with the loss of their baby during the perinatal period.



ETHICS STATEMENT

The proposed study was approved by the Ethical Committee of UQO, and will be conducted in accordance with the CONSORT 2010 Statement and the Helsinki Declaration of 1975, as revised in 2018.



AUTHOR CONTRIBUTIONS

GC, SB, and FM conceived and designed the protocol. RB participated in the design and developed the virtual environment. GC wrote the first draft. SB, FM, RB, and CV provided the required revisions. SB, FM, RB, and CV were GC supervisors. All authors revised and approved the final version of the manuscript.



FUNDING

This work was supported by the Chaire de recherche du Canada sur la santé psychosociale des familles awarded to FM, the Chaire de recherche du Canada en cyberpsychologie clinique awarded to SB, and the Regroupement Paternité, famille et société awared to GC. This study was also funded in part by the Excellence in Research Program PROMETEO (Generalitat Valenciana, PROMETEO/2018/110) and CIBERObn, an initiative of ISCIII (ISC III CB06 03/0052) awarded to RB.


FOOTNOTES

1
https://parentsorphelins.org/

2
http://www.random.org


REFERENCES

Agence de la santé publique du Canada (2008). Rapport sur la Santé Périnatale au Canada. Ottawa: Agence de la santé publique du Canada.

American Psychiatric Association (2000). Diagnostic and Statistical Manual of Mental Disorders, 4th Edn. Washington, DC: American Psychiatric Association.

American Psychiatric Association (2013). Diagnostic and Statistical Manual of Mental Disorders (DSM-5). Washington, DC: American Psychiatric Publication.

Andersson, G., and Titov, N. (2014). Advantages and limitations of Internet-based interventions for common mental disorders. World Psychiatry 13, 4–11. doi: 10.1002/wps.20083

Attkisson, C. C., and Zwick, R. (1982). The client satisfaction questionnaire: psychometric properties and correlations with service utilization and psychotherapy outcome. Eval. Program Plann. 5, 233–237. doi: 10.1016/0149-7189(82)90074-x

Baños, R. M., Botella, C., Guillen, V., García-Palacios, A., Quero, S., Bretón-López, J., et al. (2009). An adaptive display to treat stress-related disorders: EMMA’s World. Br. J. Guid. Couns. 37, 347–356. doi: 10.1080/03069880902957064

Baños, R. M., Guillen, V., Quero, S., Garcia-Palacios, A., Alcaniz, M., and Botella, C. (2011). A virtual reality system for the treatment of stress-related disorders: a preliminary analysis of efficacy compared to a standard cognitive behavioral program. Int. J. Hum-Comput. St. 69, 602–613. doi: 10.1016/j.ijhcs.2011.06.002

Barclay, L., Everitt, L., Rogan, F., Schmied, V., and Wyllie, A. (1997). Becoming a mother—an analysis of women’s experience of early motherhood. J. Adv. Nurs. 25, 719–728. doi: 10.1046/j.1365-2648.1997.t01-1-1997025719.x

Beck, A., Steer, R., and Brown, G. (1996). Beck Depression Inventory, 2nd Edn. San Antonio, TX: Psychological Corporation.

Bennett, S. M., Ehrenreich-May, J., Litz, B. T., Boisseau, C. L., and Barlow, D. H. (2012). Development and preliminary evaluation of a cognitive-behavioral intervention for perinatal grief. Cogn. Behav. Pract. 19, 161–173. doi: 10.1016/j.cbpra.2011.01.002

Berman, M. R. (2001). Parenthood Lost: Healing the Pain After Miscarriage, Stillbirth, and Infant Death. Westport, CT: Bergin and Garvey.

Bibring, G. L. (1959). Some considerations of the psychological processes in pregnancy. Psychoanal. Stud. Chil. 14, 113–121. doi: 10.1080/00797308.1959.11822824

Boyle, F. M., Vance, J. C., Najman, J. M., and Thearle, M. J. (1996). The mental health impact of stillbirth, neonatal death or SIDS: prevalence and patterns of distress among mothers. Soc. Sci. Med. 43, 1273–1282. doi: 10.1016/0277-9536(96)00039-1

Campillo, I. S. L., Meaney, S., McNamara, K., and O’Donoghue, K. (2017). Psychological and support interventions to reduce levels of stress, anxiety or depression on women’s subsequent pregnancy with a history of miscarriage: an empty systematic review. BMJ Open 7:e017802. doi: 10.1136/bmjopen-2017-017802

Cox, J. L., Holden, J. M., and Sagovsky, R. (1987). Detection of postnatal depression: development of the 10-item edinburgh postnatal depression scale. Br. J. Psychiatry 150, 782–786. doi: 10.1192/bjp.150.6.782

de Montigny, F., Verdon, C., Lord-Gauthier, J., and Gervais, C. (2017a). Décès Périnatal : le Deuil des Pères. Montréal: Éditions du CHU Sainte-Justine.

de Montigny, F., Verdon, C., Meunier, S., and Dubeau, D. (2017b). Women’s persistent depressive and perinatal grief symptoms following a miscarriage: the role of childlessness and satisfaction with healthcare services. Arch. Women Ment. Hlth. 20, 655–662. doi: 10.1007/s00737-017-0742-9

Ebert, D. D., Van Daele, T., Nordgreen, T., Karekla, M., Compare, A., Zarbo, C., et al. (2018). Internet- and Mobile-based psychological interventions: applications, efficacy, and potential for improving mental health. Eur. Psychol. 23, 167–187. doi: 10.1027/1016-9040/a000318

Édition du centre de psychologie appliquée (1996). Inventaire de Depression de Beckin Manuel du BDI-II, 2nd Edn. Paris: Édition du centre de psychologie appliquée.

Gaudreau, P., Sanchez, X., and Blondin, J. P. (2006). Positive and negative affective states in a performance-related setting: testing the factorial structure of the panas across two samples of french-canadian participants. Eur. J. Psychol. Assess. 22, 240–249. doi: 10.1027/1015-5759.22.4.240

Gauthier, J., and Bouchard, S. (1993). Adaptation canadienne-française de la forme révisée du State–Trait Anxiety Inventory de Spielberger [A French-Canadian adaptation of the revised version of Spielberger’s State–Trait Anxiety Inventory]. Can. J. Behav. Sci. 25, 559–578. doi: 10.1037/h0078881

Guy, W. E. (1976). ECDEU Assessment Manual for Psychopharmacology-Revised (DHEW Publ No ADM 76-338), Vol. 1076. Rockville, MD: US Department of Health, 534–537.

Hughes, P., and Riches, S (2003). Psychological aspects of perinatal loss. Curr. Opin. Obstet. Gyn. 15, 107–111. doi: 10.1016/j.bpobgyn.2006.11.004

Hughes, P., Turton, P., Hopper, E., and Evans, C. D. H. (2002). Assessment of guidelines for good practice in psychosocial care of mothers after stillbirth: a cohort study. Lancet 360, 114–118. doi: 10.1016/s0140-6736(02)09410-2

Kersting, A., Kroker, K., Schlicht, S., Baust, K., and Wagner, B. (2011a). Efficacy of cognitive behavioral internet-based therapy in parents after the loss of a child during pregnancy: pilot data from a randomized controlled trial. Arch. Womens. Ment. Health. 14, 465–477. doi: 10.1007/s00737-011-0240-4

Kersting, A., Kroker, K., Schlicht, S., and Wagner, B. (2011b). Internet-based treatment after pregnancy loss: concept and case study. J. Psychosom. Obstet. Gynecol. 32, 72–78. doi: 10.3109/0167482X.2011.553974

Kersting, A., and Wagner, B. (2012). Complicated grief after perinatal loss. Dialogues. Clin. Neurosci. 14, 187–194.

Klier, C. M., Geller, P. A., and Ritsher, J. B. (2002). Affective disorders in the aftermath of miscarriage: a comprehensive review. Arch. Women Ment. Health 5, 129–149. doi: 10.1007/s00737-002-0146-2

Leon, I. G. (2001). “Perinatal loss,” in Psychological Aspects of Women’s Health Care: The Interface Between Psychiatry and Obstetrics and Gynecology, 2nd Edn, eds N. Stotland and D. Stewart (Washington DC: American Psychiatric Press), 141–173.

Loranger, C., and Bouchard, S. (2017). Validating a virtual environment for sexual assault victims. J. Trauma. Stress 30, 157–165. doi: 10.1002/jts.22170

McCabe-Beane, J. E., Segre, L. S., Perkhounkova, Y., Stuart, S., and O’Hara, M. W. (2016). The identification of severity ranges for the edinburgh postnatal depression scale. J. Reprod. Infant Psyc. 34, 293–303. doi: 10.1080/02646838.2016.1141346

Moshe, I., Terhorst, Y., Cuijpers, P., Cristea, I., Pulkki-Råback, L., and Sander, L. (2020). Three decades of internet-And computer-based interventions for the treatment of depression: protocol for a systematic review and meta-analysis. JMIR Res. Protoc. 9:e14860. doi: 10.2196/14860

Paris, G. F., de Montigny, F., and Pelloso, S. M. (2017). Cross-cultural adaptation and validation evidence of the perinatal grief scale. Texto Contexto Enfer. 26:e5430015. doi: 10.1590/0104-07072017005430015

Peskin, M., Mello, B., Cukor, J., Olden, M., and Difede, J. (2019). “Virtual reality applications to treat posttraumatic stress disorder,” in Virtual Reality for Psychological and Neurocognitive Interventions, edsA. Rizzo and S. Bouchard (New York, NY: Springer), 85–102.

Potvin, L., Lasker, J., and Toedter, L. (1989). Measuring grief: a short version of the perinatal grief scale. J. Psychopathol. Behav. 11, 29–45. doi: 10.1007/BF00962697

Prigerson, H. G., Maciejewski, P. K., Reynolds, C. F. III, Bierhals, A. J., Newsom, J. T., Fasiczka, A., et al. (1995). Inventory of complicated grief: a scale to measure maladaptive symptoms of loss. Psychiat. Res. 59, 65–79. doi: 10.1016/0165-1781(95)02757-2

Rizzo, A. S., and Bouchard, S. (2019). Virtual Reality for Psychological and Neurocognitive Interventions. New York, NY: Springer-Verlag.

Spielberger, C. D. (1983). Manual for the State-Trait Anxiety Inventory (STAI). Palo Alto, CA: Consulting Psychologists Press.

Toedter, L. J., Lasker, J. N., and Janssen, H. J. (2001). International comparison of studies using the perinatal grief scale: a decade of research on pregnancy loss. Death Stud. 25, 205–228. doi: 10.1080/07481180125971

Watson, D., Clark, L. A., and Tellegen, A. (1988). Development and validation of brief measures of positive and negative affect: the PANAS scales. J. Pers.Soc. Psychol. 54, 1063–1070. doi: 10.1037//0022-3514.54.6.1063

Zech, E. (2006). Psychologie du deuil. Impact et Processus D’adaptation au Décès d’un Proche. Belgique: Mardaga.


Conflict of Interest: SB was consultant to and owns equity in Cliniques et Développement In Virtuo, a spin-off from the university that uses virtual reality as part of its clinical services and distributes virtual environments. The terms of these arrangements have been reviewed and approved by the Université du Québec en Outaouais in accordance with its conflict of interest policies.

The remaining authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2020 Corno, Bouchard, Baños, Rivard, Verdon and de Montigny. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OPS/images/cross.jpg
3,

i





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Providing Psychological and Emotional Support After Perinatal Loss: Protocol for a Virtual Reality-Based Intervention



		INTRODUCTION



		MATERIALS AND METHODS



		Inclusion/Exclusion Criteria



		Measures and Data Analysis



		Personal Information Sheet



		Outcome Measures



		Satisfaction With the Intervention







		Virtual Reality Setting



		Devices



		EMMA’s World Virtual Environment



		VR Intervention







		Procedure







		DISCUSSION



		ETHICS STATEMENT



		AUTHOR CONTRIBUTIONS



		FUNDING



		FOOTNOTES



		REFERENCES

















OPS/images/fpsyg-11-01262-g001.jpg





OPS/images/fpsyg-11-01262-g002.jpg





OPS/images/fpsyg-11-01262-g003.jpg
Assessment for eligibility

B

Excluded (n= )

Not meeting inclusion criteria (n=)
Declined to participate (n=)

Other reasons (n=)

Randomization

Allocated to VR + TAU intervention (n=)
* Received VR intervention (n=)
+ Did not receive VR intervention (n=)

Answered to post-test 1 (n=)
« Lost to post-test (give reasons) (n=)
Enrollment into the group counselling (n=)

Answered to post-test 2 (n=)
« Lost to post-test 2 (give reasons) (n=)

Analysed (n=)

* Excluded from analysis (give reasons) (n=)

A 4

Allocated to TAU + VR (n=)
* Received group counselling (n=)
* Did not receive group counselling (n=)

A 4

Answered to post-test 1 (n=)
* Lost to follow-up (give reasons) (n=)
Enrollment into the VR intervention (n=)

Answered to post-test 2 (n=)
+ Lost to post-test 2 (give reasons) (n=)

”
ad

Analysed (n=)
* Excluded from analysis (give reasons) (n=)






OPS/images/cover.jpg
frontiers
in Psychology

Providing Psychological
and Emotional Support After
Perinatal Loss: Protocol for a

Virtual Reality-Based
Intervention









OPS/images/logo.jpg
’ frontiers
in Psychology





