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                                                          Resumen de la tesis doctoral 

  

Finalidad y objetivos de la investigación 

El objetivo general de este proyecto de investigación era explorar la combinación de un tratamiento 

tradicional para la depresión postnatal (DPN), como la terapia cognitivo-conductual (TCC), con el uso 

de la tecnología de realidad virtual (RV). Este proyecto se propuso responder a cinco objetivos.  

El primer objetivo fue estudiar qué tratamientos eran los más eficaces y frecuentes para el tratamiento 

del DPN. El segundo objetivo se centró en identificar qué componentes de la TCC se utilizaban con 

más frecuencia para el tratamiento del DPN. El tercer objetivo pretendía identificar si la RV se había 

utilizado alguna vez para el tratamiento del DPN, y si la RV podía combinarse con una terapia 

tradicional e implementarse en un entorno clínico. El cuarto objetivo fue estudiar la viabilidad y 

aceptación de este protocolo de intervención de CBT más RV, es decir, identificar si la combinación de 

la TCC con la tecnología de RV era factible y aceptable. El quinto objetivo de esta tesis fue explorar la 

eficacia preliminar de la combinación de la TCC con la RV para el tratamiento del DPN. 

 

Enfoque y metodología utilizados 

Esta tesis doctoral cumple los dos primeros objetivos al incluir una revisión bibliográfica en el segundo 

capítulo, que identifica los componentes de la TCC más frecuentemente utilizados para el tratamiento 

del DPN. Se trata de una revisión narrativa que ha sido publicada y que utiliza un enfoque sistemático 

para identificar los tratamientos de TCC para el TNP. La revisión informa sobre la investigación de 

cuatro bases de datos sobre la literatura ya publicada sobre la TCC como tratamiento para el DPN. 

Además, el capítulo también identifica si ha habido alguna investigación que combine la TCC con la 

RV para el tratamiento del DPN anteriormente.  
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El tercer capítulo explora la idea de combinar la TCC con la RV para el tratamiento del DPN. Incluye 

los resultados de un estudio piloto que ya ha sido publicado e investiga la viabilidad y los niveles de 

aceptación de dicha combinación en un entorno clínico. Este estudio piloto sirve de guía para crear el 

protocolo clínico y definir las herramientas de investigación utilizadas en un ensayo clínico posterior.  

El ensayo clínico, que se ha presentado a una revista científica, se encuentra en el cuarto capítulo de 

la tesis. En él se profundiza en los niveles de viabilidad y aceptación en un entorno clínico que 

combine la TCC y la RV para el tratamiento del DPN. Identifica los parámetros que hacen factible dicha 

combinación en cuanto al protocolo clínico, el proceso de derivación y el uso de la tecnología, entre 

otros. También se explora la combinación del tratamiento de TCC y la tecnología de RV en relación 

con la aceptación y se exploran cuestiones como el disfrute y la comodidad de los participantes al 

utilizar la tecnología.  

El estudio también investiga si la combinación de la TCC con la RV tiene alguna eficacia clínica para 

tratar con éxito el DPN, que es el quinto objetivo de esta tesis.    

 

Aportaciones originales 

La tesis supone varias aportaciones originales de este proyecto de investigación. Identifica qué 

tratamientos de TCC se han utilizado con mayor frecuencia para el tratamiento del DPN. También 

identifica detalles sobre parámetros acerca de cómo se proporcionó la intervención en cada estudio, la 

naturaleza de la intervención y qué medidas de resultado se utilizaron.  

La revisión narrativa de la literatura identifica una laguna en la literatura en la que la RV nunca se 

había utilizado para el tratamiento del DPN. El proyecto examina la viabilidad y los niveles de 

aceptación de la combinación de TCC y RV para el tratamiento del DPN. Tanto el estudio piloto como 

el ensayo clínico examinan la viabilidad y la aceptación, aunque el ensayo clínico examina estos 
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aspectos con mayor profundidad. El proyecto identifica las limitaciones de los protocolos clínicos, tanto 

en el estudio piloto como en el ensayo clínico, en las medidas de resultado que se utilizaron, en las 

dificultades técnicas relativas al uso de la tecnología de RV y hace sugerencias sobre posibles mejoras 

en futuros proyectos de investigación. Identifica la eficacia del uso de la TCC y un componente de RV 

para el tratamiento del DPN en un entorno clínico y explora conceptos como la toma de decisiones, la 

conciencia acerca del problema, la atención plena y las aplicaciones de la RV en la vida real. 

 

Conclusiones obtenidas y futuras líneas de investigación 

Este proyecto de investigación concluye que la TCC es un tratamiento terapéutico eficaz para la 

depresión. La técnica de TCC más utilizada fue la psicoeducación, seguida de la reestructuración 

cognitiva y de la resolución de problemas. Estrategias de manejo de la conducta fueron las siguientes 

técnicas de TCC más frecuentes, seguidas de la fijación y logro de objetivos y la gestión del estrés. La 

técnica menos utilizada para el tratamiento del DPN fue la relajación.  

Se observó que la TCC es eficaz con poblaciones de diferentes orígenes socioeconómicos. Puede 

impartirse en diversos entornos o lugares clínicos. Los proveedores pueden ser desde especialistas en 

salud mental hasta personas no profesionales. La TCC también puede impartirse de forma individual o 

en grupo.  

Otra conclusión de esta tesis es que la RV nunca se ha utilizado para el tratamiento del DPN, como 

enfoque terapéutico independiente o en combinación con otra terapia.  

Otra conclusión es que la combinación de la TCC con la RV es factible, tanto el estudio piloto como el 

ensayo lo confirman. En cuanto a aceptación, la mayoría de los participantes valoraron positivamente 

los protocolos, el número de sesiones, la confidencialidad, la ética y el proceso de derivación. Del 

mismo modo, la combinación de la TCC con la RV fue bien acogida por los participantes, ya que tanto 
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los participantes del estudio piloto como los del ensayo clínico, se sintieron cómodos utilizando el 

sistema de RV, y lo consideraron relevante para sus circunstancias vitales.  

También se comprobó que la combinación de TCC y RV era eficaz para el tratamiento del DPN. 

Aunque, dadas las características del diseño, no es posible concluir con seguridad si la RV puede 

mejorar la eficacia de la TCC, la combinación de la TCC con la RV fue eficaz.  

Esta limitación acerca de poder concluir si la RV puede mejorar la eficacia de la TCC, nos lleva a 

plantear una futura línea de investigación que suponga realizar un ensayo clínico controlado 

aleatorizado que permita delimitar la aportación adicional que pueda suponer el uso de la RV a las 

estrategias tradicionales de TCC en el tratamiento del DPN. 
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Presentation 

The current doctoral thesis is a compendium of research articles. There are three publications in total. 

All the articles in this doctoral dissertation are related to each other to a greater or lesser extent. 

However, the reader may choose to go through each of them independently because they constitute 

separate articles. All co-authors have agreed for the doctoral candidate to present all papers as part of 

his doctoral dissertation.        

Chapter 1 is the introduction of the thesis. The three published papers constitute chapters 2, 3, and 4 of 

the thesis. Chapter 5 includes the general discussion and the conclusion of the thesis, while a list of 

tables and a list of figures are at the end of the dissertation.  
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Chapter 1: General introduction 

This chapter is a general introduction to this thesis. It is a literature review on its own. It presents the 

concept of what post-natal depression (PND) is, and what makes it a very important mental health 

issue that needs to be addressed. This introduction also includes the epidemiology around PND, and 

the frequency of PND’s appearance. Next, it describes its symptomatology, and includes an account of 

risk factors that contribute for an individual to experience PND.  

The next part is about the therapeutic approaches that are used for the treatment of PND. There are 

some therapeutic approaches available such as individual or group therapies, psychological or medical 

ones. However, the focus is on cognitive-behavioural therapy (CBT). It explains how CBT works, it 

describes its clinical efficacy, and includes bibliography which underlines its effectiveness as a 

treatment.  

Then, the focus shifts on virtual reality therapy (VR). It explains what VR is and what are some of its 

clinical benefits. It includes bibliography on VR and other therapies together, and their clinical efficacy. 

It, then, identifies contributing factors for VR’s clinical efficacy such as control, self-efficacy, presence, 

and immersion. The first two relate more to the clinical efficacy of VR, as it helps the user gain a sense 

of control, and as a result, they raise their self-efficacy. The elements of presence and immersion focus 

on the how VR works as a technology and the philosophy behind that. Presence and immersion are 

inter-related as a VR programme needs to be immersive for the user to feel a sense of presence in it. 

This chapter talks about the VR programme that was used in both the pilot study and the clinical trial for 

the thesis. It describes the system, its characteristics, and the philosophy behind the reasons that this 

virtual programme was chosen to be tested.  

Moreover, the research questions that this thesis aims to answer are presented. There are seven 

questions in total and a brief explanation about them, which relate to the objectives of this dissertation 
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that follow. This part includes the four main objectives that this thesis set out along with an explanation 

for each objective separately. The chapter concludes with an outline and a brief reference to the 

remaining chapters of the thesis.  

 

Post-natal depression 

The definitions of PND vary across literature. For example, the Australian Institute of Health and 

Welfare defines the beginning of post-natal period twenty weeks into pregnancy and ends 

approximately one month after the birth of the child (Loggie & Rankin, 2013). On the contrary, the 

National Institute for Health and Care Excellence (2016) gives emphasis in its end. It defines post-natal 

period up to one year after the childbirth. According to Miller (2002), a working definition of post-partum 

period amongst research defines post-partum period up to six months following the delivery of the baby. 

According to The Diagnostic and Statistical Manual of Mental Disorders (DSM-5), PND does not meet 

the clinical criteria for a major depressive episode, thus it is in the category of unspecified depressive 

disorders with peripartum onset (2013). Its symptoms vary in intensity, from mild to moderate, or severe 

range.  

Ali et al. (2009) describes PND as a universal problem which can affect a big proportion of new 

mothers. Its symptomatology varies from lack of motivation, affected mood, sleep and appetite also 

affected, issues of concentration, indecisiveness, and with poor self-care or poor care towards their 

baby (O'Hara & Zekoski, 1988; Wisner, Parry, & Piontek, 2002).  

Although PND is an important mental health issue that can affect parents in many different aspects of 

their lives, it is reported that general practitioners in the primary health care sector do not adequately 

identify and treat all PND cases, most likely only half of them (Hewitt et al., 2009). This might be an 

organisational issue many times and the model of care that each institution has adopted. Nevertheless, 

PND is an important mental health issue that can affect a significant percentage of young parents in 
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multiple ways with consequences of varying degree. Thus, it is crucial people who suffer from PND to 

receive adequate care and treatment by professionals.   

 

Epidemiology 

Belluck (2016) highlights that PND is a frequent psychological phenomenon which begins in pregnancy 

and calls for more frequent screening to relevant populations. Hendrick (2003) reports that the 

occurrence of PND in the first six months after childbirth is around 12 to 13 percent of the mothers who 

give birth. However, in a study by Whitton et al. (1996), they found that most women who suffered from 

PND did not label their experience of PND as such but rather they felt there was something not right. In 

addition, the participants of that study of 80% had not shared with their health practitioner their 

experience of depression and its symptoms. Roberts et al. (2006) supports the idea that men can also 

develop PND along with women. 

Paulson (2010) describes the development of PND in a bell-shaped pattern. He talks about a 

preparation or else an incubation period, which is followed by a so-called peak, where the full-blown 

effect of symptoms of PND happen. Eventually the symptoms will become less intense and less 

frequent overtime. 

 

Symptomatology 

Meltzer-Brody (2011) distinguishes perinatal depression, depression in both the ante-natal and the 

post-partum period, into mild to moderate range and moderate to severe. In mild to moderate range the 

person will not necessarily need support, while in moderate to severe range, suitable support will be 

required. The author also identifies some of the symptoms of perinatal depression which can be 

obsessive thoughts where the individual tends to ruminate over unresolved issues, mood issues, a 
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sense of agitation, and even suicidal ideation. Spinelli (2009) focuses on the severity of PND where the 

person is not able to function and exercise her daily routines as she would normally do.  

Anxiety and depression are the most common mental health issues experienced during pregnancy and 

in the post-partum period (Alipour et al., 2012, as cited in Biaggi et al. 2016). The National Institute for 

Health and Care Excellence (2016) in the United Kingdom states that the person during and after 

pregnancy is not unusual to experience not only depression and PND, but also anxiety and panic 

attacks. It is also not unusual that the person might develop phobias of certain people or situations, 

usually in social settings. Sockol et al. (2014) found that when pregnant women tend to be self-critical, 

was a reliable predictor of anxiety and depression in terms of symptomatology (as cited in Felder, et al., 

2016). 

A frequent cognitive phenomenon the individual can experience when feeling depressed in the post-

partum period is the tendency to ruminate. Rumination is characterised by repetitive thoughts, usually 

with negative content (Nolen-Hoeksema, 2003). It does not allow the person to focus on solutions and 

resolve the underlying issue, but he/she rather concentrates on the symptoms. It is a cyclical way of 

thinking which promotes unhelpful negative cognitions and as a result emotional response (MacCoon et 

al., 2003; Sullivan & Davila, 2010). That way of thinking results in mood disturbances and the 

emergence of depressive symptoms. 

 

Aetiology 

Harris et al. (1989) report the high occurrence of PND due to hormonal changes that occur during the 

postpartum period. However, Goodman (2004) identifies that men, almost equally as women, can suffer 

from PND.  

Hendrick et al. (1998) and Harris (1994) speak about hormonal changes or imbalances, while Miller 
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(2002) talks about premenstrual syndrome. Beard et al. (2005) report that iron deficiency can be a risk 

factor for developing PND, while Sallinen et al. (2006) highlight unrealistic expectations around the 

concept of motherhood. Hagen (1999) supports that PND is more frequently experienced when the 

child is first born and there is a lack of familial support, while Donovan and Leavitt (1990) talk about 

learned helplessness.  

Subsequently, McCoy (2006) refers to a combination of factors which might predict the onset of PND 

such as socio-economic background, family situation, life stressors, lack of support, hereditary factors, 

alcohol and drug abuse, and unplanned pregnancy. Leigh and Milgrom (2008), who place ante-natal 

depression, PND, and parenting stress on a continuum, have found that mood, anxiety, limited social 

support and financial issues are risk factors or good predictors for ante-natal depression. They also 

concluded that ante-natal depression along with a history of depression of the person can cause PND, 

which, in turn, can expose the person to stress. 

Astbury (1994) examined the risk factors which are associated with depression of mothers after birth. 

According to the study, factors that are strongly linked with depression are: “having a first child over the 

age of 34, assisted delivery (caesarean, forceps, vacuum extraction), bottle feeding, dissatisfaction with 

antenatal care, having unwanted people present at the birth and lacking confidence to look after the 

baby at the time of leaving hospital. When those factors were considered, being unmarried, being born 

overseas of non-English-speaking background, being dissatisfied with care in labour and after birth, 

and not having an active say in decision making” (pg. 176). On the contrary, maternal age and location 

of residence, were not strongly linked with depression.   

Considering the above, it is safe to conclude that the focus in scientific literature, in research and in 

clinical practice, has shifted from causality of PND such as single or multiple causes to contributing 

factors for someone who develops PND or depressive symptomatology during the post-partum period. 

It is often difficult to identify and define single or multiple causes for PND, thus, to identify a cause-and-
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effect relationship. It is rather more beneficial, and possibly easier to identify what aspects of the 

individual have contributed to the development of PND. In that way, a therapeutic plan for the person 

can be formulated more easily.        

 

General therapeutic approaches  

According to Kinnaman and Jacobs (2006) there are different therapeutic approaches for the treatment 

of PND. Some of them are medication, one to one counselling, group therapy, education, and home 

visits. These therapies are considered general care therapies and are usually offered under routine 

primary care. There are other therapeutic approaches that can be added to the above list such as 

hormone replacement therapies or oestrogen therapy, or therapies which focus on the physical aspect 

of the individual and wellbeing through physical exercise and massage therapy. Other therapies focus 

on the psychosocial aspect in the individual’s life such as the interpersonal psychotherapy (IPT), social 

skills training, family therapy, psychoeducation, the social cognitive theory, and cognitive-behavioural 

therapy (CBT) (Klaus & Kirschman, 2008; Van den Buuse & Copolov, 2007).  

The National Institute for Health and Care Excellence (2014) has developed a comprehensive care plan 

for the identification and treatment of PND. The care plan can be divided into different stages. The 

health practitioner is encouraged to explore issues of general well-being and mental health with their 

clients. The practitioner is expected to make a comprehensive assessment by collecting information on 

history of depression, health, drug and alcohol, labour difficulties, relationships, bonding issues 

between mother and baby, family status, and social support, or the lack of it.  

The next step is to provide psychoeducation on mental health issues, their impact on the mother and 

the baby, but also to provide information on the types of treatments available, their benefits, and risks 

involved. A coordinated care plan will need to be agreed, along with its implementation and the 

monitoring of the client’s progress. It is also encouraged to identify and agree who will be part of the 
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care plan, which might involve other parties such as clients’ partners, other extended family members, 

and/or carers. Finally, a decision on the possibility of a referral to more specialised mental health 

services will need to be made if it is considered necessary.  

The Mental Health Foundation (2002) puts emphasis on the holistic recovery of the person from 

depression. They view recovery, not just in terms of symptomatology, but in a rather holistic manner 

which involves rights and responsibilities of the person, empowerment, encouragement towards 

independent decisions, and gaining a sense of hope.  

Different studies have been carried out focusing on different approaches that could be useful in this 

mental health issue. For instance, Daley et al. (2009) conducted a study which investigated whether 

physical exercise could be beneficial to people with PND. They did a systematic review and a meta-

analysis of randomized controlled trials. Although they found a statistical difference between control and 

experimental groups, they were not able to reach a concrete conclusion. This was due to results 

heterogeneity in their data analysis, and the study was inconclusive.   

Field et al. (2009) investigated whether massage therapy could have any benefits on women after 

childbirth, who had already developed depression during pregnancy. They also examined any effect on 

the newborns. In the experimental group, massage therapy was delivered by their loved ones twice a 

week, sixteen weeks in total. The massage itself was based on progressive muscle relaxation. The data 

from this study showed that women benefited overall from the massage intervention. On an emotional 

level, the participants reported less physical pain, and in better mood overall. On a physiological level, 

participants in the experimental group had found increased levels of serotonin and dopamine and 

lesser amounts cortisol and norepinephrine. In addition to that, it was observed, but not proven cause-

and-effect relationship, fewer premature and underweight babies were born.   

Onozawa et al. (2001) studied the effect that a mother learning to do massage on her newborn would 

have on the mother-child communication itself. It was a randomised controlled trial where a small 
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sample of depressed mothers was used. They found that mothers who massaged their babies would 

experience a reduction on their depressive symptoms. The same finding was also found in the control 

group. However, the main difference between the two was that in the massage group, it was found that 

mothers massaging their babies had an overall positive effect on the interaction between the mother 

and the infant. Nevertheless, the authors claimed the study to be inconclusive due to some limitations 

in the study itself, e.g., small size, high dropout rate, etc.  

The MothersMatter Trust (2015) list the possible medications used for treating PND. These are 

antidepressants such as tricyclics, SSRI's, Citalopram, Fluoxetine, Paroxetine, Sertraline, SNRI's, 

Venlafaxine, Reboxetine, Buproprion, Mirtazapine, also mood stabilisers such as Carbamazepine, 

Lithium, Lamotrigine, Sodium Valproate, Topiramate, Second Generation Antipsychotics, Olanzapine, 

Quetiapine, Aripiprazole, Risperidone, Ziprasidone, Clozapine, first generation antipsychotic, 

Benzodiazepines and Hypnotics, Modafinil, Methylphenidate, and Omega 3 Fish Oil. 

Gregoire et al. (1996) investigated the possibility of treating PND with oestrogen therapy. They found 

that participants had a positive response to oestrogen and a better outcome than in the placebo group, 

especially in the first month that therapy started. It was also noted that aspects such as medical or 

gynaecological history, any history of depression or of other psychiatric nature, had no effect on how 

the participants responded to the oestrogen therapy. It was not established though what would be the 

minimum amount, or the duration of the whole therapeutic process be.   

TheMothersMatterTrust (2015) talks about interpersonal psychotherapy (IPT). It is a form of 

psychotherapy, brief, and structured in delivery. It can be delivered by mental health professionals of 

different backgrounds. IPT was initially developed for treating depression in 1970s but it has been 

applied to other mental health problems as well since then. Its main therapeutic focus is on the 

individual's interpersonal relationships. In particular, the therapist helps the individual identify whether 

PND has triggered or enhanced disagreements or arguments in relationships of the person. It 
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investigates grief and loss that the person has experienced, more in particular grief and loss issues that 

might surround the childbirth. IPT does also identify any changes that occur in roles while pregnant or 

after the delivery of the baby. Under the IPT perspective, the therapist and client work together to 

identify any tendencies of the individual to withdraw from social relationships or interpersonal ones and 

stay within self. 

However, Pearlstein et al. (2006) investigated the characteristics of women with PND and what 

treatment would choose between sertraline and IPT. It was found that most participants’ choice of 

treatment was the IPT over medication. Nevertheless, two main characteristics were identified as a 

predictor for which treatment was chosen by the participants. The two main characteristics were the 

history of depression of the individual and breastfeeding. It was found that women with a history of 

depression tend to choose medication. Women who breastfed tend to choose IPT as their preferred 

treatment, possibly due to the fear of potential medication side effects which could be passed onto the 

infant. 

TheMothersMatterTrust (2015) also investigated the biopsychosocial rhythms of the individual. The 

aim is to help the individual identify any patterns, or usual routines that possibly have been disrupted 

due to various life events. One such very important pattern or routine is that of sleep, which is one of 

the first indications, if disrupted, that the individual might experience depression or other mental health 

issues such as anxiety, etc. The aim of working on biopsychosocial rhythms is to help the individual 

develop new healthy patterns or re-establish the old ones which in a way will contribute to a better 

emotional stability of the individual. By identifying, setting new goals which need to be realistic, the 

individual can start redeveloping their routines. This is part of the self-care plan that they also use as 

part of treating anxiety and depression. Part of the self-care plan is to teach the individual promote a 

better sense of well-being which is essential for treating depression. They also investigate physical 

activity and promote the idea of developing a pattern of exercise.  



11 

 

The self-care plan also investigates the cognitive functioning of the person, where they help them 

develop and enhance the structured problem-solving approach to a problem. It is believed that when 

the person can identify a problem situation, break it down into different parts and decided what is the 

best way to deal with the problem, is a good way of managing feelings or symptoms of anxiety and 

depression. Looking after someone's physical appearance and developing a good social support circle 

are also aspects of the self-care plan that ThemothersMatterTrust promotes in dealing with depression 

and PND successfully. 

Wisner et al. (2000) examined the process where future mothers could actively participate in the 

treatment of depression during pregnancy. In this study they investigated five domains: intrauterine 

foetal death, physical malformations, growth impairment, behavioural teratogenicity, and neonatal 

toxicity. They found that the higher the involvement of all parties, the more in-depth analysis of risk-

benefit decision for best treatment of depression was. One of the case studies that they used was 

about the values of the patient which would affect the final decision for treatment of depression and 

need to be considered by the professionals. Nevertheless, this study did not provide any solid 

conclusions in relation to other similar studies. Its objective was to help physicians advance treatments 

for mothers-to-be.   

Patel and Wisner (2011) surveyed one hundred women investigating their perspective on decision-

making process treating depression during pregnancy and in postpartum period. Most participants 

expressed their preference on being actively involved in the best treatment for depression. Most of 

them preferred a combination of medication and counselling. Participants also favoured having the 

choice of making no decision for what treatment would suit their needs best. Being actively involved in 

the decision making is shown to increase the overall care level.   

Green et al. (2007) investigated a large sample of women who were preparing to give birth in six weeks 

in relation to their sense of satisfaction, their emotional well-being, sense of fulfilment and verbal 
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description of women of their babies. It was found that relevant information provided to them by 

medical staff, and them having a sense of control over events relevant to childbirth showed to be 

important factors for a positive mental health state before and after birth. 

Brugha et al. (2000) put to test the theory that adequate psychosocial support along with ante-natal 

preparation are enough to prevent the development of PND. They utilised the “Preparing for 

Parenthood” programme. This is a highly structured intervention which has two goals. The first one is to 

help boost support for the person through social contacts, and to enhance the person's problem-solving 

skills. It was found that the participants who received that intervention did not benefit more than the 

people who did not. This comes into contrast with the widely accepted view that having good problems 

solving skills, and having adequate support are good predictors for developing or not developing PND. 

Ante-natal interventions of this kind need to be considered carefully before implementation into clinical 

practice. 

Gibbins and Thomson (2001) investigated the sense of control during childbirth and the effects of it. 

They found that women were mainly looking for gaining a sense of control during labour and could 

actively participate in the whole process of childbirth. The level of control depended upon some 

variables such as information, being supported by partners and midwives, and being actively involved 

in the decisions being made for them. The authors did suggest that the role of midwives supporting the 

mothers-to-be was very important and that they should be enquiring what was important to the patients 

themselves. In that way, the person would gain a better picture and more realistic expectations on the 

whole process and themselves. 

Green et al. (2003) investigated the notion of control in terms of internal locus and external locus of 

control. It was shown that both internal and external locus of control were effective and enhanced a 

general sense of well-being of the participants, while they also added to their sense of satisfaction over 

the experience of childbirth. In particular, and in relation to the three control outcomes, internal control 
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was enhanced by the way the participants were helped to deal with their pain. In contrast, when 

participants had a sense that they did not merely receive care from medical staff, but they were cared 

for, increased their external sense of control. The difference between care was given to them and being 

cared for underlines a sense of active participation in the whole process of childbirth. 

Reece and Harkless (1998) investigated the notions of parental adaptation, self-efficacy, and stress, 

and whether they had any effect on parents adapting to parenthood successfully. Their findings varied 

between the two sexes. It was found that mothers would tend to be more self-efficacious than fathers. 

They also saw a correlation between self-efficacy and levels of stress. On the other side, fathers saw 

no relationship between stress and their sense of self-efficacy. The authors of this study found that 

gender was a good predictor of how confident the individual would experience.   

The notion of maternal self-efficacy is an important element for moving into motherhood fluently. Shorey 

et al. (2014) investigated if there was a correlation between self-efficacy, social support, PND, and 

socio-demographic variables post-partum. They found that social support, family income, maternal age, 

and ethnicity were able to predict the levels of self-efficacy that mothers would experience. 

So far, a plethora of general treatments for PND is described above. Some of those treatments have a 

medical focus, others concentrate on the physical aspect of recovery, while a third category focus on 

the social functioning and support of the individual. There is also an introduction to the concepts of 

control and self-efficacy which are vital for the improvement of the individual. The next part of this 

chapter focuses on CBT and its therapeutic components for the treatment of PND.   

 

Cognitive-behavioural therapy for post-natal depression 

CBT includes a substantial number of therapeutic approaches such as rational emotive behaviour 

therapy, cognitive therapy, self-instructional training, self-control treatments, stress inoculation training, 
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problem-solving therapy, structural and constructivist psychotherapy, the “third-wave” CBT such as 

mindfulness and mindfulness based cognitive approach, CBT group therapy, CBT goal-orientated 

approach, psychoeducation, problem-solving therapy, and decision-making (Dobson, 2010).  

According to TheMothersMatterTrust (2015) CBT examines the dynamic relationship between thoughts, 

behaviours, and feelings of the individual and how the first two can shape and influence the third one. 

CBT provides a range of tools that can teach the person to restructure their cognitive and behavioural 

aspects of their functioning. This can be done not only through acquiring positive thinking but also 

through challenging the old, and many times biased, or else distorted cognitions of the person. CBT is a 

short-term intervention, ranging from six to twenty therapeutic sessions. It has been shown to be 

particularly effective with anxiety and depression, amongst other conditions and, therefore, has been 

used as a clinical approach for the management of PND.   

In a study by Mullet et al. (2002) it was found that CBT had better outcome for preventing and treating 

PND. In this study, the CBT programme for preventing PND consisted of one intervention while being at 

the hospital. In the case of treating PND, the therapeutic programme consisted of six to eight home 

visits.   

Morrell et al. (2009) studied any differences of the effect that either CBT or human centred 

intervention would have on women with PND over standard care at six months, and at one year 

postpartum. Both psychotherapeutic interventions were delivered by health professionals who had been 

trained in carrying out clinical assessments where they were able to identify depressive symptoms, but 

also, they were able to deliver good therapeutic sessions. It was found that both interventions had 

similar positive effect on the treatment of PND at six months and twelve-month intervals. 

Murray et al. (2003) investigated whether there were any differences between CBT, psychodynamic 

therapy, non-directive counselling and routine primary care. They found that non-directive 

counselling had a better clinical outcome in terms of the infant’s behaviour at 18 months, and better for 
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early mother-infant interaction. None of the above-mentioned therapeutic approaches had long-term 

benefit in terms of mother-child relationship and any behavioural issues of the child. The clinical 

benefits were mostly of short-term range. 

Meager and Milgrom (1996) examined the clinical effectiveness of a group program delivered in a 10-

week period. The program itself included CBT training, with an emphasis on an educational component 

and social support. The results of this study support the idea of CBT group therapy of being of 

therapeutic value on PND. 

Kuosmanen et al. (2010) investigated whether CBT and goal-orientated session were of any 

therapeutic value for the treatment of PND. The authors gave an emphasis in the primary care health 

sector. They found that brief intervention, (up to two sessions maximum) which had a CBT component, 

with an emphasis on setting and achieving goals can be of clinical value. They highlighted that the 

delivery of this clinical intervention can be done in a primary clinical setting where there is the combined 

effect of supporting mothers and monitoring the health of the infants. Thus, they identified the need for 

better training amongst health care providers who are not necessarily of a psychiatric background.   

Austin et al. (2008) found that most randomised controlled trials which have investigated whether 

antenatal group interventions were effective at preventing the development of PND, most likely include 

the component of psychoeducation. Educating a person, who is at risk developing a form of 

depression, is appropriate and suitable support to teach the person how to identify early symptoms and 

signs of depression. Both psychoeducation and CBT contribute to a better understanding of cognitive 

and emotional functioning, and how depression can affect the person.   

The MothersMatter Trust (2015) in New Zealand gives emphasis on a structured problem-solving 

strategy. They consider it to be very important for coping better with anxiety and depression. It deals 

with the tendency of some people to ruminate over unresolved issues. It helps the person learn how to 

deal with a problem by focusing on the issue itself. This specific approach follows a protocol which 
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helps the individual to identify possible solutions to the problem and choose the best one. They have 

developed a fact sheet which aims to gather relevant information in a standardised format. It consists of 

the following five steps: identifying the problem, listing all possible solutions, reviewing each solution, 

choosing the best or most practical one, and lastly planning. 

Bell and D'Zurilla (2009) examined whether problem-solving therapy (PST) can reduce some of the 

symptoms of depression. PST is under the spectrum of CBT. It focuses on helping the individual to 

enhance his/her problem-solving skills. In this paper, the authors conducted a meta-analysis of twenty-

one studies. Their conclusion was that PST was effective in reducing depressive symptoms, in 

comparison to other therapeutic approaches such as support or attention groups. PST’s therapeutic 

qualities underline a pragmatic and tangible way where the person pays attention to the areas of 

positive problem orientation, problem definition, finding alternatives, decision making, and solution 

applying. 

Perrig and Grob (2000) talk about Bandura’s concept of self-efficacy in social cognitive theory. 

According to them, people have always striven for gaining a sense of control over external events that 

might influence their courses of lives. It is generally believed that the level of control that someone has, 

the more it increases the chances for longer and better quality of life. In contrast, when out of control, 

people tend to feel unsettled, disorganised, second guessing, unsure, and with lack of confidence. Self-

efficacy and sense of control can affect cognitive processes, emotional states, behaviours of the 

individual or even influence external events in the someone's environment.   

Bandura (1997) explores the idea of self-efficacy, the degree a person believes he/she can influence 

their environment, set goals, and accomplish tasks. He believes that self-efficacy depends on how 

resilient a person is. This refers to the ability that the person possesses to recover from an adversity or 

crisis. A prerequisite of resilient efficacy as defined by Bandura, depends on the experiences of the 

individual that have taught him/her that to succeed, they must make a sustainable effort to complete a 
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task. This, in turn, will help the individual enhance their ability of resilience which can be very useful in 

difficult times. In addition, the author identifies a correlation between self-efficacy and locus of control. 

According to Bandura, self-efficacy interrelates with motivation, and with a general sense of well-being. 

Bandura (1992) defines personal agency as to the extent a person believes his/her ability to control or 

manage how they function on a cognitive, emotional, and behavioural level. Personal agency expands 

on how much the person believes can influence or affect external events. 

Wisner et al. (2000) examine the process of decision-making in relation to medication during 

pregnancy. Deciding whether to receive medication or not while pregnant is believed to be a highly 

stressful situation for all parties involved. They reviewed the process of deciding on medication during 

pregnancy as one where the individual took on an active role. It is a process where all critical aspects of 

the risk-benefit argument need to be discussed. The model they propose offers a framework, which 

helps the individual cope with their anxiety better by making an informed and conscious decision of 

what is the best course of action. The decision is based on weighing the pros and cons of a potential 

action and deciding on the one that is in the best interest of the individual based on priorities. This, in 

turn, enhances the person’s sense of control. 

Felder et al. (2016) studied the prevention of relapse of depression for perinatal women. They 

researched a Mindfulness based cognitive approach with the use of the Web. Most participants 

reported using the system very beneficial. Some of the benefits that the participants experienced were: 

better prepared to act when they identified early warning signs of depression, an increase sense of 

control, better awareness of one’s cognitions and emotions, treating thoughts as cognitive phenomena 

and not absolute truths, to come to terms with hard feelings, and improved relationships with loved 

ones. 

Mindfulness is synonym to awareness but not necessarily to judgment (Kumar, 2009). Someone can be 

mindful of their own internal processes such as thoughts, feelings, physical sensations but not 
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necessarily make a judgment about them (Baer, 2003). The idea here is that the person can 

acknowledge something as it is rather than as what it should be. It then becomes easier for the person 

to accept it rather than try to change it. This process underlines a form of emotional detachment from 

thoughts or feelings. The person becomes the observer rather than the actor in that movie script. 

There have been many studies that show mindfulness to have a positive effect on the reduction of 

ruminative thoughts (Deyo, 2006; Didonna, 2009; Shapiro et al., 2008). Mindfulness can help the 

individual become aware of his thought processes, their content and provide him with ways of how to 

release them. Mindfulness is not just a theory; it is a way of life for many people. It provides a wealth of 

practical ways to the individual, whether therapist or client, to learn how to eliminate ruminative 

thoughts.   

There are three main ways of treating rumination and these are: desensitisation, distraction, and 

mindfulness with the latest one to be considered the most effective (Leahy, 2010). Mindfulness has its 

roots in Buddhist practice, and it is a form of meditation. In psychology, it is under the spectrum of 

Cognitive Behavioural School and more specifically Acceptance and Commitment Therapy (ACT) 

(Flaxman et al., 2010; McCracken & Vowles, 2014). 

Of course, mindfulness is not a panacea, not a solution to every psychological issue or mental 

disorder. It has limitations. For example, it will not help the person resolve the underlying issue (Beck 

Institute for Cognitive Behaviour Therapy, 2013). It functions more like an instant relief from the 

intensity the person might experience when he has repetitive negative thoughts (Beck Institute for 

Cognitive Behaviour Therapy, 2013). It will rather help the individual clear his mind from unhelpful 

thoughts or mental jargon which, in turn, will act as a steppingstone for the individual to adopt a more 

constructive way of thinking. 

In summary, CBT is a well-researched therapeutic approach, which is effective for anxiety and 

depression, and thus, for PND. It highlights the connection between thoughts, feelings, and behaviours. 
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CBT identifies and challenges negative and dysfunctional thoughts and beliefs of the individual and 

promotes new and more functional thoughts and adoptive behaviours. CBT is flexible but also specific 

as it is goal orientated. It helps the individual to focus on their current life circumstances, which, in turn, 

enables them to take control and be actively involved in the therapeutic process.       

 

Virtual reality as a therapeutic tool in the psychological treatments field  

Virtual reality (VR) is defined as a computer based, 3-dimensional immersive environment, where its 

users can interact with the virtual world (Brey, 2008; Mandal, 2013). VR has evolved over the years 

starting in 1960 with the creation of a simulator called “Sensorama”, followed by other projects such as  

“The Ultimate Display” in 1965 (Mazuryk & Gervautz, 1996). However, as technology advances in later 

years, the focus on VR intensifies with research on many disciplines, from architecture to 

entertainment.        

VR has examined a plethora of topics in mental health such as training and education, addictions, 

anxiety, phobias, and PTSD (Srivastava et al., 2014). According to Krijn (2005) VR has been tested on 

not just anxiety, but also on pain control, palliative care, addictions, eating disorders and rehabilitation.  

VR has been used as a therapy alone, or in a combination with other therapies. VR has been tested in 

multitude ways, varying from an exposure therapy for anxiety disorders and phobias (Eichenberg & 

Wolters, 2012), to a distraction for pain (Wiederhold et al., 2014), or as a way for the individual to enter 

a meditative stage (Navarro-Haro et al., 2017). VR allows clinical flexibility such as which stimuli to use 

and in what specific sequence, and it is a cost-effective treatment (Maples-Keller et al., 2017).  

Hoffman et al. (2001) examined whether VR could act as a form of distraction for coping with pain, 

more in particular with dental pain. Although the limitation of the size of the sample was evident in this 

study with only two subjects, they found that VR could be used as a distraction method. In addition, 
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they found that it was the most effective form against dental pain amongst other forms of distraction 

such as watching a movie or with no intervention at all. According to the authors VR can attract the 

most attention of the user, possibly due to the user’s active engagement with it. 

Similarly, Gershon et al. (2003) also investigated whether VR could be a form of distraction for coping 

with pain caused by cancer. They compared VR distraction using head-mounted display, with non-VR 

distraction. They measured heart rate, signs of distress, self-reported anxiety and pain levels. They 

found that VR intervention was more effective than non-VR intervention. Of course, their findings were 

encouraging but limited in terms of generalization due to this being a case study. 

Hoffman et al. (2001) examined the effectiveness of VR as a form of distraction with multiple 

treatments. They compared it with other forms of distraction such as video games. They found that VR 

has better outcomes than other forms in terms of pain intensity and time spent by the individual thinking 

about pain, as it can distract the patient's attention by engaging more physical senses. A very important 

sense is of the vision. By simply minimising the patient’s visual perception of stimuli which are 

associated with pain from burning by using the VR headset. 

Another way for coping with pain is when the VR has shown to help the person enter a meditative stage 

in the treatment for chronic pain (TransformingPainTV, 2010). There have been many studies which 

show VR to be an effective way of managing chronic pain effectively (Benzon et al., 2014; 

TransformingPainTV, 2010; Toth & Moulin, 2013).  

When treating patients with the fear of flying, Botella et al. (2004) found that VR can help the person 

tackle not only the anticipatory anxiety they would experience before the flight, but also deal with 

dysfunctional thoughts which contained catastrophic elements.   

VR has been tested extensively as an exposure therapy as it implements different exposure 

techniques. Choi et al. (2001) talk about some of the advantages of virtual reality exposure therapy 

(VRET) over in vivo and imaginary exposure therapies. They found that VR can be effective in treating 
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acrophobia as a disorder. Opris et al. (2012) highlight that VRET is the preferred therapeutic approach 

for the fear of flying. In addition to that, VR has the capacity to help the individual recall traumatic 

memories.  

Meyebroker and Emmelkamp (2010) found that VRET has shown to be effective with post-traumatic 

stress disorder (PTSD), but with some limitations. In general, it is difficult to reconstruct a traumatic 

experience in a virtual environment as such, possibly due to the detail of each individual experience 

and the constrains of technology. The authors suggest though that future direction of research on VRET 

should aim to investigate not just the treatment outcome but also the therapeutic process itself. 

Difede and Hoffman (2002) investigated VRET and how effective it can be specifically in relation to the 

9/11 attacks on World Trade Centre in New York. They found that VRET had a significant impact on 

severe range of the symptoms of PTSD (acute symptomatology). There was a significant reduction of 

PTSD symptoms (Baños et al., 2009, 2011). Difede and Hoffman (2002) also highlight that VRET can 

help the person associate memories of the traumatic event with painful feelings and emotions. VRET 

can help people who have a difficulty to recall or imagine certain traumatic memories and situations.  

North and North (1997) and North et al. (1997) in the first ever pilot study for treating flying disorder 

found some of the advantages of VR, such as being cost-effective, can save the person from public 

embarrassment, and ensured confidentiality. In addition, VR has a great sense of control over phobic 

stimuli in terms of the clinical protocol. 

Klein (2000) reports on a case study on the fear of flying combining anxiety management techniques 

and VRET. He found that the anxiety management techniques, such as thought stopping and relaxation 

techniques were effective in terms of fear of flying and avoidance. Similarly, Botella et al. (2004) report 

on the efficacy of VRET and psychoeducation on the fear of flying. In Klein’s study, the VRET was done 

by graded exposure and was found that the same measures of fear of flying and avoidance were 

further reduced. Nevertheless, it is not known through this study about long-term effects. Another weak 
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point is the generability of the findings due to the nature of the study, e.g., case study.  

Powers and Emmelkamp (2007) compared VRET with in vivo exposure. They suggest that VRET is 

promising on disorders such as anxiety with panic, social phobia, fear of spiders, and fear of heights. 

They also say that VRET is better than in vivo exposure in terms of two variables: control, and safety of 

the user. In other words, the safer and in control the user feels, the more beneficial he/she will find the 

virtual environment. Dixon and Regenbrecht (2005) also found that VR can be effective for 

psychological disorders such as anxiety, phobias, and fears. 

Botella et al. (2004) refer to another advantage of VR. They developed a virtual environment to treat 

panic disorder and agoraphobia. This specific system can expose the individual to an external phobic 

stimulus which represents a traumatic experience and trigger bodily reactions that have been 

associated with the traumatic experience itself. The more physical senses are stimulated, e.g., visual, 

auditory, etc., associated with the external stressful situation, the higher levels or anxiety will be 

achieved, but also a sense of presence. This, in turn, can create the framework for the individual to be 

exposed to stress/anxiety in a safe and controlled way by the therapist. This can be very helpful to 

people who might find in vivo exposure too difficult to cope with. 

Botella et al. (2000) found that VRET was effective in relation to the treatment of claustrophobia. There 

were two main outcomes of their study. The first one is that VRET helped the subjects reduce their 

levels of fear of close spaces, whether they also tended to avoid less those spaces. The second and 

very important element was that the participants of the study were able to enhance their sense of self-

efficacy in relation to claustrophobic situations. 

VR can have the advantage of being practical and accessible to the user. People who suffer from 

chronic pain might also exhibit mobility issues or low motivation. VR can solve that problem by being 

more accessible to the user. A VR environment can offer technology with visual and auditory input that 

can engage the person. It can help the person visualise easier. But VR can also help the person 
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become aware of different emotional states they might experience. It can help the person connect the 

cognitive and the physical aspects of his experience inside the virtual environment using biofeedback 

(TransformingPainTV, 2010).  

Another advantage of VR is how a therapist can control how much the client will be exposed to certain 

stimuli that usually provoke the feeling of fear for the person (Regenbrecht et al., 2006). They identify 

two aspects. The first one is the control that the therapist has over the client's exposure to the feared 

stimuli. The main two ways are by flooding or in a more carefully designed way, gradual exposure 

which main mechanism is systematic desensitisation. The other aspect is that the client gains a better 

sense of control by allowing themselves to how much they will face up to the stimuli or avoid it. 

North and North (1994) also confirm the relationship between VR and control over how much stimuli the 

patient is exposed to. They talk about the advantages of VR over in vivo exposure for the treatment of 

aerophobia, the fear of air travelling. According to them, VR has three main advantages, the first one is 

greater control of the therapist over the stimuli, whether visual or auditory, in terms of what stressors to 

use, in what sequence, to what degree. Another advantage is efficiency and economy as it can be 

delivered in the therapist's office. Garcia-Palacios et al. (2001) found that VR makes therapy more 

accessible to people in general, in a confidential, safe and with limited resources available. 

VR has also been used as a tool which can help its user increase their sense of motivation and 

enhance the learning process. According to Fernandez et al. (2005) the objective is for the person to 

learn how to better care for themselves. More importantly, VR can help the user of such technology to 

make better decisions about their lifestyle, to improve their motivation and to enhance their sense of 

control. Similarly, interactive virtual reality role-play games for young people in educational settings 

have shown to have many benefits. Users of such technology can benefit by having improved 

concentration, better sense of self-esteem and motivation, and were able to tell stories more effectively 

(Robertson, 2001, as cited in Coyle, et al. 2005).  
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Edmans et al. (2004) investigated the use of VR by patients who suffer neurological damage due to 

certain conditions, e.g. stroke. They found that VR has the advantage of helping the patient rehearse 

the cognitive functions necessary to complete a task. The task can underline a lost ability that the 

person had before the medical or neurological condition developed. By using the virtual environment, 

patients as such can repeat the same tasks as many times as necessary. Also, virtual environments 

can be designed to be used with little or no supervision at all. They can promote a sense of pleasure 

and accomplishment. In that way, it makes it easier and more accessible for the patient to use an 

environment as such. This can have a positive effect on the patient’s motivation, which in turn, can 

engage patients using the virtual environment for longer periods of time. According to the authors, this 

is the fundamental basis for. Higher levels of motivation which leads to longer periods of practice a task, 

is the basis for neurological recovery. 

Purgato and Gamberini (2005) evaluated a VR environment which aim was to address the risk 

associated with drug abuse for young people. The second aim was to investigate whether the VR 

environment could help the users develop healthy coping mechanisms. The authors developed four 

different scenarios, which created context/meaning. The evaluation of the virtual environments was 

based on the following variables: levels of presence, the number and the qualitative nature of concepts 

depicted in the scenarios, and the perception of how useful those concepts were. They found that the 

virtual scenarios had a good educational component for targeting drug abuse for young people. 

Ferrer-García and Gutiérrez-Maldonado (2005) investigated the impact of VR on mood of people with 

eating disorders. They found that VR can invoke powerful feelings in such patients, such as anxiety and 

depression. More particularly, users of VR system experienced the highest levels of anxiety and 

depression in a virtual environment where they had to eat foods with high calories. In addition, their 

sense of discontent about their body image, and their tendency to compare themselves to others in a 

negative way, were crucial in negative mood affects to the users as the virtual environment could 
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portray those.    

Riva et al. (2003) investigate the experiential cognitive therapy for binge eating disorders, a short-term 

approach that is multi-faceted, e.g. assessment sessions, counselling on nutrition, physical activities 

monitoring, and psychiatric assessment with pharmacological input. It is carried on an individual basis 

but also within groups, also in inpatient and in outpatient units. The focus of this treatment is on binge 

eating but this specific approach is enriched with the VR component. Although there was not enough 

detail of how the VR component was applied and integrated with the other therapeutic approaches, the 

authors support the idea that VR is a technology that can enhance the effectiveness of cognitive 

therapy. They call it “cognitive technology” which focus is to influence cognitive functioning, e.g., 

thoughts, etc. 

Krijn et al. (2004) refers to two studies which dealt with the fear of flying. VRET was employed along 

with other techniques such as standard exposure, breathing techniques, cognitive restructuring and 

thought stopping. Both studies, (Rothbaum et al., 2000; Muhlberger et al., 2001) found the combination 

of VRET with standard exposure and relaxation techniques helpful in the treatment of fear of flying 

during the treatment period, and a year after. However, they could not safely conclude whether VRET 

alone was effective for the treatment of acrophobia. 

Riva (2005) talks about some of the advantages in research and practice that the person can enjoy 

using VR. One of its main features and characteristics is that it can empower the person, a very basic 

and essential ingredient for therapy to occur. The combination of CBT with VR therapy can have a 

tremendous positive impact on self-esteem, self-confidence, decision-making, and planning and 

resolving, and enhanced sense of control.  

According to Josman et al. (2006) CBT is the main and most effective form of therapy of PTSD. It 

provides the individual the framework whereby they can develop different, healthier and more functional 

ways of thinking when are confronted with an anxiety-provoking stimulus, and it can help them recall 
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past traumatic memories. In addition to this, VR can strengthen the effect of traditional imaginal 

exposure treatment by helping sufferers of a traumatic experience not only to recall, but also 

emotionally process the actual event in a safe and non-threatening environment. 

Patterson et al. (2006) report that the use of VR in the form of distraction can have a positive effect on 

analgesia and can help the individual feel less pain. In addition, VR can be combined with post-hypnotic 

suggestions to reduce pain effectively. However, the advantage of the use of VR is that it is effective 

regardless the degree the individual can be hypnotised.    

Ba¸so˘glu et al. (2003) investigated what effect, if any, an earthquake simulator would have to people 

who have suffered an earthquake as part of a treatment. They found that the simulator in combination 

with a single session had an overall positive effect in terms of sense of control, better motivation, better 

compliance with the program itself, higher satisfaction ratings, and more resilience. The combined 

treatment of the earthquake simulator and a single session and their effect had an accumulative effect. 

The bigger sense of control the users had, the less fear they would experience in relation to 

earthquakes. Thus, they would feel more motivated to participate in treatment and would comply with 

the clinical protocol. As a result of all that, the users felt better prepared for future earthquakes. It is very 

important here to highlight the idea of building resilience that the authors investigated. The result was to 

help the individuals build resilience, an important factor for combating the fear of earthquakes, or in 

relation to other phobias.   

In conclusion, VR is a therapeutic approach that has been used for the treatment of various mental 

health issues. It has been used as a stand-alone therapy, but also in conjunction with other therapies 

successfully. VR can raise motivation and empower a person. It can enhance learning and facilitate 

change. VR can be conducted in a safe and controlled therapeutic environment where the therapist and 

user can choose the parameters under which the virtual environment will be used.   
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Contributing factors for VR’s clinical efficacy  

This part of the chapter investigates the contributing factors for the clinical efficacy of VR in detail. Table 

1-1 includes a synopsis of all authors found in literature and the factors that they propose, which make 

VR an efficacious therapy. Factors such as presence, immersion, self-efficacy, expectations of the user, 

engagement, and interactivity are suggested by most of the authors.  

Dumoulin et al. (2005) who investigated VR as a form of distraction for the reduction of pain found that 

there are other factors which influence how effective VR can be. These depend on how complicated or 

difficult the actual task can be, and subsequently how much attention is required for the individual to 

finish the task. It becomes even more effective whether there is an emotional involvement of the 

individual. The degree the person is accepting of VR, the level of sense of self-efficacy the person has 

for therapeutic change to occur (Riva et al., 2016), but also whether their expectations will be met using 

the VE also contribute to VR acting as an effective form of distraction. 

Cote and Bouchard (2009) investigated the cognitive mechanisms that influenced the efficacy of VRET 

for the treatment of arachnophobia. They found two main mechanisms, the first one was the perceived 

self-efficacy of the individual by the individual, while the second one was about beliefs. Out of the two, 

self-efficacy was the most important on influencing outcome of the VR exposure therapy and to reduce 

the avoidance behaviours of the individual.   

Herbelin (2005) in his thesis about VRET for social phobia supports the idea the VR to be effective and 

sufficient to create the sense of presence, which is necessary for the person to engage in the virtual 

environment, has to engage/use many different senses. Haptic or else the kinaesthetic communication, 

recreates the sense of touch through a vibration or motion (Robles-De-La-Torre, 2010). Also, the 

perceived ability by the user that they can influence the location, or the movement of the virtual objects 

is very important. 

Lear (1997) talks about VR therapy and the different layers of it. According to the author, VR 's 
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effectiveness is not just based on graphical images. VR includes elements of control and engages 

multiple senses. The effectiveness of the VR lies in the ability of each object that represents a real 

physical object in the real world, to resemble the actual object as close as possible. He provides the 

example to a virtual spider which needs to look and move as much as possible like a real spider. In 

addition to that, VR can add other elements such as the sense of touch. In that way, it becomes even 

more engaging and believable. 

Villani and Riva (2008) investigate the effects of VR therapy on mood, and whether it can help the 

person to learn to relax. To promote relaxation, they use key images, cognitive control, breathing 

techniques, and muscle relaxation. The authors hypothesise in the form of expectations that VR 

therapy, which is immersive, can reduce stress and anxiety and promote relaxation. 

 

Table 1 - 1.  Contributing factors of VR’s clinical efficacy 

Authors  Factors  

Dumoulin et al. 

(2005) 

 

- Levels of task complexity 

- Levels of attention required by the user  

- Emotional involvement of the individual. 

- The degree of VR acceptance by user  

- Self-efficacy 

Riva et al. (2016) - User’s expectations of virtual environment  

Cote and Bouchard 

(2009)   

 

- Self-efficacy 

- Beliefs   

Herbelin (2005) - Sense of presence  
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- Engage/use many different senses  

- Self-efficacy 

Lear (1997)  - Elements of control and engaging multiple senses 

- The ability of each object that represents a real physical object in the                   

real world 

- To resemble the actual object as close as possible.  

- Sense of touch  

- Engaging and believable 

Villani and Riva 

(2008) 

- Key images  

- Cognitive control 

- Breathing techniques 

- Muscle relaxation 

- Form of expectations that VR therapy is immersive 

Emmelkamp et al. 

(2001)  

- Immersion 

- Visual components such as computer graphics in real time, sensory input, 

body-tracking devices 

- Real-life phobic situations in a safe and secure environment away from 

expectations, and social pressure  

Botella et al. (2004) - Multiple sensorial modalities 

- Immersive 

- Interactive  

- Imaginative 

Schubert et al. (2001)  - Immersion 

- Presence  
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Regenbrecht et al. 

(1998) 

- Presence – egocentric point 

- Immersion - Virtual cues perceived by a fully immersive head-mounted 

display, or through a screen using shutter glasses experience 

Riva et al. (2004)  - Elements of visual representations and graphics  

- Sense of presence 

- Sense of flow for the user 

- Sense of empowerment.  

- Optimal experience - high levels of concentration on a task.  

Bouchard et al. 

(2008)     

 

- Presence 

- Immersive VR environment 

Sabourin and 

Bouchard (2004)  

- Sense of presence  

- Quality of the interface - a technological aspect of the virtual environment 

- Physical senses  

- Interaction between the user and the environment - ability to manipulate 

data and change the virtual environment itself 

Robillard et al. (2003)  - Sense of presence 

- Levels of immersion 

Klinger et al. (2005)  - Sense of presence 

Herbelin et al. (2002) - Technical details such as realistic images 

- Collaboration between therapist and technologist to produce a suitable 

virtual environment for phobias. 

Hodges et al. (2001) 

 

- Activation of the fear 

- Recovery  
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Riva et al. (2001)  - Concept of image  

- VR as an “advanced imaginal system” can bring closer imagination and 

reality, or else digital reality and “conventional reality. 

Riva (2000)  - Functionality 

- Interactivity 

- Presence 

- Sense of freedom for the user.  

- Context of the environment where the user can make decisions within it.  

Rizzo et al. (2003)  - Therapists’ experience in VR applications 

- VR scenarios that might not be produced in the real world 

- New skills to be transferred to real-life situation  

- Sense of motivation  

- Choice or loss of choice  

- Match between the purpose and design of VR with the needs of the user 

 

Emmelkamp et al. (2001) describe the components that are used in a virtual environment, whose 

purpose is to immerse the user in it. To achieve that, the components that are used are visual such as 

computer graphics in real time, sensory input, body-tracking devices. VR has the advantage of the user 

avoiding real-life phobic situations but instead this can be done in a safe and secure environment away 

from expectations, and social pressure. In that way, it can be cost-effective as well, saving on resources 

as time and money. 

Burdea's (1993) definition of VR talks about multiple sensorial modalities (as cited in Botella et al., 

2004). According to that definition, VR is characterised by being immersive or else the user having the 

sense of being in a digital environment. The second main element is that VR environment needs to be 
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interactive, where the user can intervene and change the actual environment, in real time. The third and 

equally important element is that VR is imaginative, in the sense that it tackles real life problems in 

different areas of science and the knowledge that the user gains while using it, can be transferred to 

real life situations or solve real life problems. 

Schubert et al. (2001) distinguish immersion and presence. They treat presence as a “psychological 

phenomenon”. The difference between immersion and presence is that immersion refers to the ability of 

the virtual environment to create the sense that what the person experiences in the virtual environment 

is real. On the contrary, presence refers to the user of the virtual environment and is defined as the 

sense of being inside the virtual environment. It can be concluded from the above that presence and 

immersion are inter-related in some way. 

Regenbrecht et al. (1998) gives a model of presence. The starting point is the body of the user, which 

they call egocentric. The virtual cues, whether they are perceived by a fully immersive head-mounted 

display, or through a screen using shutter glasses experience, are perceived and they become part of 

the space of the user.  According to the authors presence occurs in the common space that the body of 

the user, and the visual stimuli co-inhabit. 

Riva et al. (2004) talk about the successful use of VR environments. According to the authors' study, 

the success of the VR consists of elements of not just visual representations and graphics, but also the 

sense of presence of the user within the environment. According to the authors, deep levels of 

presence within a virtual environment can trigger a sense of flow for the user, which in turn, can 

enhance a sense of empowerment. This mechanism can be very dynamic and can help the individual 

have an optimal experience, such as high levels of concentration on a task.   

Bouchard et al. (2008) investigate the notion of presence and anxiety. They wanted to find out whether 

presence could lead to anxiety for people who had developed phobias. They found that there is not only 

a correlation between the sense of presence and the levels of anxiety in an immersive VR environment 
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which contains phobic stimuli such as snakes. The authors concluded that anxiety could raise the 

sense of presence in virtual environments.     

Sabourin and Bouchard (2004) highlight three elements that are crucial to someone experiencing a 

sense of presence while within a virtual environment. The first element is the “quality of the interface” 

which highlights the technological aspect of the virtual environment. The sense of presence also 

depends on how many physical senses the person utilises while is using the VE, which is the second 

characteristic. Finally, interaction between the user and the environment, or else the ability to 

manipulate data and change the virtual environment itself, is the third element and it is of paramount 

importance. 

Robillard et al. (2003) identify a correlation between the sense of presence and feelings of anxiety 

within a VR experience and levels of immersion. They found that the use of VR can arouse anxiety to 

people with phobias through exposure to stressful stimuli. In that way, VR can be used as a treatment 

for phobias.  

Klinger et al. (2005) found a two-way relationship between anxiety and presence, where the two can 

affect each other in a cyclical way. According to this study, the sense of presence can trigger anxiety, 

which can also enhance the sense of presence. This interaction and relationship between anxiety and 

presence can be achieved or triggered by VR, e.g., avatars, which do not necessarily represent visually 

real humans in a perfect way, as it is not a necessary condition. 

Another study about VR and whether it can invoke anxiety for its users was confirmed by Herbelin et al. 

(2002). It was not clear though what elements of the virtual environment would contribute to the best 

therapeutic outcome for the Social Anxiety Disorder, whether some technical details such as realistic 

images, high visual quality, or the inclusion of relevant stimuli. The authors do suggest though that 

close collaboration between the therapist and the technologist is necessary to produce a suitable virtual 

environment for phobias. 
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Hodges et al. (2001) talk about the theory of emotional processing where fears are codes of memories 

which contain information about relevant stimuli to the fear. Those stimuli include triggers of fear, or 

causes of fear, reactions or responses of the individual to the fears, and personal meanings or else 

interpretations. According to the authors, therapy to be effective for treating anxiety needs to satisfy two 

requirements, the activation of the fear itself, and recovery from it. VR satisfies both conditions 

adequately. 

Riva et al. (2001) talk about the concept of image and how central it has been in therapy used by 

different schools of thought throughout time. From the psychoanalytic concept of image, as the way to 

access the unconscious, to Lazarus' technique of projection in time, to the cognitive element of de-

catastrophizing of the image technique, to the image modelling and substitution. Pictures and images 

relate to imagination and images are of central importance to therapy. According to neurophysiology, 

both imagination and perception are in the same cortex of the brain, which shows a close relation 

between them. The authors treat VR as a sophisticated visual system, where VR can bring closer 

imagination and reality, or else digital reality and ordinary reality. 

Riva (2000) talks about functionality, interactivity, presence, and sense of freedom for the user. 

According to the author, there are some conditions that need to be met for a VR system to be effective. 

VR goes beyond graphics and impressive visual representations of the real world. Its essence is in the 

context and how it is adopted to the needs of the user. VR underlines interaction between the user and 

the virtual environment. The user needs to have the sense that they can manipulate the environment, 

that they can change it. Also, it is not just about the task itself. It is about the context of the environment 

where the user can make decisions within it. Interactivity deepens the sense of presence. Another 

condition, which is very important, is the sense of freedom. The user needs to be able to interact with 

the environment, thus, to have a s sense of freedom in their movements, how they make decisions, 

what decisions they make and how to go about them to execute them. It is more than just the task itself. 
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Rizzo et al. (2003) strongly suggest that the therapists who employ VR should be experienced in the 

VR applications. VR therapy should be viewed and used as a means to an end, in other words, VR 

should never substitute classical therapies. Its use should aim to enhance the effect of traditional 

therapies. One of the advantages of VR is that it can produce scenarios that might not be produced in 

the real world. This is based on the principle of neuroplasticity that the human brain can adopt to new 

realities, meaning that it can learn new skills, and which in turn can be transferred to a real-life situation.  

At the same time, the same authors note that this exact principle can have the opposite effect on the 

person's sense of motivation, where they will find it more difficult to transfer the newly acquired 

knowledge to the real world. The therapist can expose the client to possibilities that are not accessible 

otherwise, to focus on specific elements under complete control of the therapist. From a technical point 

of view, choice or loss of choice are of paramount importance. The purpose of the virtual environment, 

its design, and the needs of the user of such technology will ideally fit. As a word of caution, a VR 

technology needs to be carefully designed, produced, tested, and evaluated in order to reach safe and 

valid conclusions based on scientific evidence. 

So far, no studies have been found in which VR is used as a therapeutic element for the treatment of 

PND. Therefore, this possibility is worth taking into consideration. This is precisely the objective of this 

thesis, to examine whether VR, in combination with traditional therapies for PND, can enhance the 

therapeutic effect of those therapies. This thesis investigates the outcome of such a combination in a 

clinical setting and for an important clinical matter. It explores parameters that make such a 

combination, that of VR with traditional therapies such as CBT, possible and identifies what makes such 

a combination efficacious. For this purpose, a VR programme with certain technological characteristics 

which are explained below, has been employed to facilitate the investigation process of combining 

traditional and technological therapies.        
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VR programme  

The VR programme used for the pilot feasibility study and the clinical trial of this dissertation was built 

by Mohammed Alghamdi, a PhD student in the Information Science department at the University of 

Otago in New Zealand (Alghamdi, 2017).  Its original purpose was to be used as a training tool for 

young parents to build resilience for coping with stress better by using VR. The system had been tested 

and evaluated throughout its development stages, and the results have been published in literature 

(Alghamdi et al., 2016; Alghamdi, et al., 2017; Alghamdi, et al., in preparation; Regenbrecht, et al., 

2015).    

The VR system was chosen for its technical flexible application, and its promising clinical use. On a 

technical level, the programme consists of multiple stressors. They can be activated by the facilitator, 

either individually and/or simultaneously. The volume of each stressor and the duration of each stressor 

being activated can be adjusted. The facilitator can have an adequate overview of each stressor 

visually on their computer screen, which makes it easy to use and can control each stressor 

adequately. It can be done in a controlled and safe environment.    

On a clinical level, the system’s design, and purpose to teach young parents how to manage stress 

better was considered relevant, as parents often experience stressful situations. A study by Saxbe and 

Repetti (2010) showed that a cluttered house was associated with increased cortisol or increased levels 

of anxiety. The virtual environment is a typical middle-class household, with stressors such as untidy 

rooms and misplaced items. This can be considered a familiar household and family situation to some 

people. In other words, clutter can trigger anxiety, or other negative feelings such as guilt, or it can even 

affect our cognitive processes such as the inability to focus (Carter, 2012).  

The connection between stress and depression is well established. Bruno (2011) explains that on a 

biological level, stress leads to increased release of the cortisol which is the stress hormone. Increased 

use of cortisol decreases the release of neurotransmitters such as dopamine and serotonin which is 
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associated with the manifestation of depression. Chronic stress and the inability to cope with it can lead 

to depression (Hall-Flavin, 2020; Earl, 2020).  

In addition, the exposure of the users to virtual stressors, could give them the opportunity to use this to 

their advantage. The basic idea here was that once the user can learn how to manage stress better and 

learn how to cope with it in a more efficient ways, that would also have a positive effect on depression 

and the participants’ mood. Shors (2004) explains that stress is usually perceived as an inhibitor of 

learning and memory. Nevertheless, being able to manage stress can enhance the process of learning 

as the person gains a sense of confidence.   

The hypothesis here was that anxiety and depression co-exist many times (Anniverno et al., 2013). 

Patients who experience depressive symptoms in the post-partum period, will also experience higher 

levels of stress and anxiety. People with PND can be more susceptible to stress and thus, exhibit poor 

coping mechanisms. However, once patients learn how to manage stress better, would be able to 

implement different strategies and coping skills to deal with depression in a positive manner.   

 

Research questions 

From the brief literature review in the introduction of this thesis, it can be concluded that PND is an 

important clinical matter that affects of a fair percentage of the population. It has been formalised and 

recognised as one of the categories of depression in psychiatric manuals for mental health disorders. 

PND can affect the individual and their families with important consequences on a personal, social, and 

financial aspects. The individual can experience low mood, low self-esteem and confidence, anxiety 

and stress, and poor decision-making.  

However, there are many therapeutic approaches that are used to help support the person. They vary 

from CBT, IPS, counselling, group support, and medication. Their focus is to help the individual 



38 

 

understand what PND is, to identify dysfunctional thoughts and beliefs, and to recognise negative 

patterns of behaviour. The purpose is to help them change their thoughts to more positive ones, in 

order to improve their decision-making, to enhance a sense of control and improve a sense of self-

efficacy. Ultimately, it is about helping the individual improve their life circumstances and quality of life.  

Amongst those therapeutic avenues, VR is a clinical territory that has been used for the treatment of 

anxiety disorders and phobias, stress management, addictions, rehabilitation, and pain management. It 

can be used as a distraction method, visualisation, and relaxation. It can raise awareness of emotional 

states, improve decision making and concentration, can contribute to a better sense of self-esteem and 

confidence.  

VR has been used as a therapeutic approach alone or in conjunction with other therapies. It can be 

conveniently delivered in a professional’s office and can be cost-effective. VR provides an immersive 

environment with high quality visual and auditory input. Its purpose is to help the individual immerse 

themselves in the virtual environment.  

In the quest for improving current treatments, or finding new ones for PND, it is worthwhile to consider 

whether VR could be used as a therapeutic avenue for the treatment of PND. Consequently, this thesis 

addressed the following research questions: 

 

1. What CBT psychological treatments are effective for PND? As CBT is the most well-researched 

therapy used for PND, we wanted to explore and identify what kind of CBT components were used for 

PND treatment. We wanted to investigate which components are most used in these CBT-based 

treatment programs for PND.   

2. Has VR been used for the treatment of PND previously? We also wanted to find out whether VR 

had been used for the treatment for PND.  
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3. Is it feasible implementing VR in combination with CBT for the treatment of PND? We wanted 

to find out whether it was feasible to combine these two therapeutic approaches in a clinical setting.  

4. What were the levels of acceptance of the combination of VR with CBT for the treatment of 

PND? In other words, we wanted to find out if technology and the use of it would be well accepted by 

the participants. We wanted to identify parameters such as likeness, comfortableness.  

5. Is the combination of CBT with a VR component specifically designed for the treatment of 

PND effective? We wanted to find out whether the combination of CBT and VR had any effect on the 

treatment of PND.  

6. What were methodological problems, flaws, technical difficulties, and/or limitations on the 

protocols and research tools? We wanted to find out if there were any limitations or problems on a 

methodological and technical levels.  

7. What could be recommended for the better implementation of VR within a traditional clinical 

setting? We wanted to identify parameters that could improve the processes such as the clinical 

protocols, but also the therapeutic process for the better implementation of VR technology with CBT 

treatment.  

 

Objectives 

There were five objectives that this PhD thesis met: 

The first objective was to find out what treatments were the most effective and frequent used for the 

treatment of PND, while the second objective was to identify what CBT components were used most 

frequently for the treatment of PND. This was about identifying and defining the parameters of 

successful clinical outcomes that were found in international literature. The third objective was to 
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identify whether VR had ever been used for the treatment of PND. For these reasons, a literature 

review was conducted where the best and most well-researched treatments for PND were identified, 

with an emphasis on CBT. The main purpose was to find out what CBT components used most 

frequently for the treatment of PND successfully.   

The fourth objective was to investigate whether VR could be combined with a traditional therapy and 

implemented in a clinical setting. For this reason, a pilot study was conducted to determine the levels of 

acceptance and feasibility of such combination. It was important to find out whether there were any 

difficulties or limitations on various levels of the process regarding the clinical protocol, assessment, or 

technical difficulties. The definition of parameters that made the clinical combination of traditional 

therapies with VR technology possible, but also the parameters that possibly hindered that process 

were considered.  

To further investigate the levels of feasibility and acceptance, a clinical trial was conducted where 

issues regarding the referral process, confidentiality, adequacy of the number of sessions provided, 

adequacy of time and information provided to amongst other things were considered. The participants’ 

views on the VR technology on whether they felt comfortable, whether they liked the technology, and 

whether they found it easy to use were identified, along with any technical difficulties.   

 

The fifth objective of this thesis was to explore the efficacy of the combination of CBT with VR for the 

treatment of PND in the clinical trial. It was important to identify if the combination of a traditional 

therapeutic approach such as CBT with technology such as VR could be efficacious. In other words, 

what parameters contributed to the efficacy of CBT with VR on the treatment of PND were identified.  
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Outline of the thesis 

This doctoral dissertation is made up of a collection of publications in the form of chapters of the thesis 

(see Table 1-2 below). Chapter 2 provides the results of a literature review in a narrative form. It 

includes data about effective therapies for post-natal depression, but also potential therapies. Chapter 

3 provides the results of a pilot feasibility study about the possible combination of cognitive-behavioural 

therapy and virtual reality. Chapter 4 provides the results of a clinical trial combining cognitive-

behavioural therapy and virtual reality. Lastly, Chapter 5 provides the reader with a general discussion 

based on the key findings from the previous chapters, examines critically the strengths and limitations 

of this thesis, and it provides recommendations for future research.  
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Table 1-2. Doctoral dissertation as a collection of publications 

Chapter Article 

2 Stamou, G., García-Palacios, A. & Botella, C. (2018). Cognitive-Behavioural therapy 

and interpersonal psychotherapy for the treatment of post-natal depression: a 

narrative review. BMC Psychol 6, 28. https://doi.org/10.1186/s40359-018-0240-5 

 

3 Stamou, G., García-Palacios, A. & Botella, C. (2019). The combination of cognitive-

behavioural therapy with virtual reality for the treatment of post-natal depression. 

OZCHI'19: Proceedings of the 31st Australian Conference on Human-Computer-

Interaction. Pages 599–603. https://doi.org/10.1145/3369457.3369541 

 

4 

 

Stamou, G., Garcia-Palacios, A., Woodford, B. J., Suso-Ribera, C., & Botella, C. 

(2021). The combination of cognitive-behavioural therapy with virtual reality for the 

treatment of post-natal depression in a brief intervention context: A single-case studies 

trial. Journal of Healthcare Engineering. https://doi.org/10.1155/2021/5514770 

 

 

 

 

 

 

 

 

 

https://doi.org/10.1155/2021/5514770
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Abstract 

Background 

Post-natal Depression (PND) is a depressive disorder that causes significant distress or impairment on 

different levels in the individual’s life and their families. There is already evidence of the efficacy of 

psychological treatments for PND. We conducted a narrative review and researched the literature for 

identifying systematic reviews and studies for the best psychological treatments of PND, and examined 

what parameters made those treatments successful. 

 

Methods 

We searched 4 electronic databases. We included reviews and randomised controlled clinical trials for 

our research. We excluded other types of studies such as case studies and cohort studies. 

We followed a specific search strategy with specific terms and a selection process. We identified risk of 

bias in reviews and studies, and identified their limitations. We synthesized the data based on particular 

information, including: name of the authors, location, research type, target, population, delivery, 

outcome measures, participants, control groups, types of intervention, components of treatments, 

providers, experimental conditions amongst others. 

Results 

We found 6 reviews and 15 studies which met our inclusion criteria focusing on Cognitive Behavioural 

Therapy (CBT) for PND. 

Among the main findings we found that CBT can be delivered on an individual basis or within a group. It 

can be effective in the short-term, or up to six months post-intervention. CBT can be delivered by 

professionals or experts, but can also be practiced by non-experts. 
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We found 7 components of CBT, including psychoeducation, cognitive restructuring, and goal setting. 

We also researched whether virtual reality (VR) has ever been used for the treatment of PND, and 

found that it has not. 

Conclusion 

From our review, we have concluded that CBT is an effective treatment for PND. We have explored the 

utility of VR as a possible therapeutic modality for PND and have decided to run a pilot feasibility study 

as a next step, which will act as the foundational guide for a clinical trial at a later stage.  
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BACKGROUND 

 

Post-natal depression: Definition, clinical features, risk factors, and effects 

Post-partum period has been associated with mood disturbances since Hippocrates’ times [1]. It is 

reported that PND started being officially used in psychiatric manuals in 1994 [2]. It was “officially 

objectified” in the 1950s [3]. PND was given some “diagnostic criteria” at that time as practitioners 

began to notice that some women, after giving birth, would experience a psychological pattern with 

depressive characteristics. 

In the earlier days, science was trying to understand PND in the context of causes. These varied from 

the socio-economic background of the individual to unplanned pregnancy [4]. In more recent years, 

clinicians have gained a better understanding of PND. They give emphasis to the combination of risk 

factors rather than single causes [5]. Risk factors can vary from low socio-economic background, family 

history of depression or personal history of mental health issues, low social support, smoking habits, 

sexuality issues, and immigration issues [6]. 

The Diagnostic and Statistical Manual of Mental Disorders - fourth edition (DSM-IV) [7] initially linked 

PND with major depression with post-partum onset within 4 weeks of birth. However, a study for the 

treatment of PND [8] highlights the variations amongst studies which define the onset of PND, from the 

first month up to the end of the first year following the infant’s birth. 

The Diagnostic and Statistical Manual of Mental Disorders, DSM-5 [9] places PND in the category of 

unspecified depressive disorders where the main symptoms can cause significant distress or 

impairment on various levels in the individual’s life. PND includes different sub-categories called 

specifiers, amongst which are the peri-partum onset. This refers to the onset of depression during 

pregnancy or postpartum for the time following the birth of the child. According to the same manual, a 

https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR1
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR2
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR3
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR4
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR5
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR6
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR7
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR8
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR9
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large number of postpartum major depressive episodes begin during pregnancy, thus they are also 

called peri-partum episodes. These episodes range from mild to severe, with or without psychotic 

features. The individual may also experience hallucinations or delusions. 

A study by Hewitt et al. [10] describes depression as a very serious mental health problem with 

important consequences on a societal level. In this study they estimate that depression will become the 

second-highest health problem by 2020. According to the same authors, PND is considered to be a 

very important category of depression with often serious consequences. It can affect both the mother 

and the infant, as well as the immediate and/or the extended family. PND can have long-lasting effects 

on the development of the infant on a cognitive and emotional level, including attachment issues 

amongst others [11]. 

PND can cause significant distress or impairment on various levels in the individual’s life, e.g. lack of 

motivation, affected mood, sleep and appetite issues, lack of concentration, rumination, unintentional or 

intentional suicidal ideation, or psychotic phenomena such as hallucinations or delusions. 

PND affects 13% of women [12], and between 4 and 25% in men in the first 2 months after the baby is 

born [13]. Other research suggests that the proportion of mothers who suffer from PND is one in seven 

[14]. According to the same article, the mentality of organisations and health providers is changing, 

especially in the United States where there is a shift towards more systematic screening of mothers-to-

be or young mothers who might experience symptoms of depression. 

 

Psychological treatments of PND 

Regarding treatment for PND, Rudlin lists its main therapeutic approaches [15]. They vary from 

medication, home visits, education, phone contact, one-to-one counselling, group therapy, and self-help 

https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR10
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR11
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR12
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR13
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR14
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR15
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resources such as books. CBT, together with interpersonal psychotherapy (IPT) are considered two 

efficacious non-pharmacological treatments for PND [16]. 

A meta-analysis [17] examined how effective psychological treatments are for PND in primary care. It 

was found that psychological interventions such as CBT and IPT, along with counselling, 

psychodynamic therapy and support groups can be very effective in reducing the symptoms of 

depression up to 6 months post-intervention. 

CBT’s main focus is identifying distorted negative thinking patterns. It emphasises the link between 

thoughts, feelings and behaviour. Dalby [18] highlights Albert Ellis’s theory of irrational thinking patterns 

and how they could trigger emotional disturbance to the individual. 

A common characteristic of people who suffer from depression is their tendency to experience 

automatic thoughts, usually of negative content. Beck [19] highlights that the negative automatic 

thoughts usually carry negative meaning in relation to the notion of the past or the future, about the 

individual themselves, and/or the world around the person. 

CBT helps the individual to understand that identifying their own distorted negative thinking patterns 

allows them an opportunity to change them. By changing their thinking, the individual can change how 

they view and feel about themselves, and ultimately, change their behaviour [20]. CBT integrates many 

approaches in clinical practice such as problem solving, modelling, and cognitive restructuring, 

amongst others [21]. 

IPT focuses on four areas in the person’s life: grief about someone’s own sense of self or changes 

within their relationships, changes in roles, unresolved disagreements in interpersonal relationships, 

and a lack of life events. It focuses on strengthening the relationships of the individual, on increasing 

social support, and improves communication [22]. 

https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR16
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR17
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR18
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR19
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR20
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR21
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR22
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Conversely, Barlow [23] refers to the negative effects, or no effects of psychological interventions for 

various disorders, including trauma and addictions. Dimidjian and Hollon [24] talk about the adverse 

effect of psychotherapy, but this is yet to be researched adequately. There is no real agreement in the 

scientific community about ways to investigate and identify harmful psychological interventions. A 

review [25] published by the World Health Organisation (WHO) for psychological interventions on 

depression discusses the under-investigated but very real possibility of a negative effect of 

psychological therapies on depression. Some of those effects include the symptomatology of the 

individual becoming exacerbated or the individual experiencing a “relapse”. 

Lambert [26] makes the point that psychological treatments for depression and other disorders have 

shown to be effective overall. Positive outcomes depend on the patients’ characteristics, but also the 

therapists’ “actions” or “inactions”. Lambert also highlights the reality of negative clinical outcomes for 

patients who experience depression. Lambert does, however, identify ways to minimise clinical 

negative impact and maximise positive outcomes which can be achieved through “measuring, 

monitoring, and tracking client treatment response with standardised scales”. 

A meta-analysis by Cuijpers et al. [27], which we did not include in our initial search, investigates the 

effect of psychological treatments for PND. It was found that CBT, IPT, counselling and social support 

have an overall positive effect on PND, but they were less effective than what they have been on other 

psychological disorders. There was no real difference in therapeutic outcome between different 

psychological therapies. The same study also concluded that medication and electroconvulsive therapy 

can have higher effect size for PND than psychological treatments but that needs to be further 

investigated. In addition, it was found that the initial positive therapeutic effect of psychological 

treatments on PND could not be confirmed 6months or longer post-intervention. However, the authors 

of this meta-analysis highlight that some of these findings need to be interpreted with caution due to the 

small number of studies included, and that the quality of the studies was not the highest. 

https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR23
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR24
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR25
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR26
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR27
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Virtual reality: Definition and its advantages 

A question worthy of investigating in relation to the treatments of PND is whether they can be improved 

for better clinical outcomes using other treatments, such as virtual reality (VR). 

VR is defined as “a way for humans to visualise, manipulate, and interact with computers, and it can be 

viewed as an advanced form of human-computer interface that allows the user to interact immersed in 

more intuitive and naturalistic fashion” [28]. 

VR promotes a sense of presence for the user in an environment which is computer based. According 

to Turner and Casey [29], VR can enhance the therapeutic effectiveness of psychological interventions. 

It expands beyond the strict boundaries of technology. VR is seen as a form of communication. It 

comprises elements such as an experience, visualisation and interaction [30]. 

Some of VR’s advantages in research and practice is that it can act as a powerful and effective tool 

which can complement traditional therapies such as CBT [31]. It is a form of therapy which enhances 

sense of control and raises self-efficacy. It uses technological means to help the individual. It is 3-

dimensional and interactive. The VR user has the ability to “explore and engage” within the virtual 

environment. 

VR can be delivered in a safe and controlled way [28]. It can be affordable, easy to access, and the 

therapist themselves can have control of how, what and when it is to be applied, which creates a sense 

of safety for the user [32]. One of VR’s main features and characteristics is that it can empower the 

individual, a very basic and essential ingredient in order for therapy to occur. The combination of CBT 

with VR can have a tremendous positive impact [29]. 

VR or virtual reality exposure therapy (VRET) has been used to explore a large number of topics, from 

stress, anxiety, phobias, acute pain, body image disturbances, eating disorders, training of children in 

https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR28
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR29
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR30
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR31
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR28
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR32
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR29
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spatial and navigation learning skills, functional skills [28], post-traumatic stress disorder (PTSD) 

[33,34,35], fear of heights and also fear of flying [36, 37]. 

Improvement of traditional treatments for PND 

There appears to be a gap in the literature relating to the combination of VR with traditional therapies 

for the treatment of PND. A brief literature review so far identified only one study on the efficacy of VR 

on depression. A pilot study conducted by Falconer et al. investigated the concept of compassion and 

self-criticism in a virtual environment [38]. They examined whether compassion could be taught to 

subjects in a virtual environment. The study revealed that its participants, all adults with depression, 

were able to practice compassion both as a life-sized avatar and as a child avatar interacting with one 

another through the process of embodiment. Although this particular study was limited, being a small 

group (n = 15), and having no control group, its results were promising. Results indicated that most of 

the study’s participants had become more compassionate and less self-critical one-month post-

intervention. 

Our research group is exploring the utility of using VR in the treatment of PND, the final aim being to 

improve the treatment that mothers with PND receive. This could potentially be beneficial for the health 

and well-being of mothers, their families, and society in general. The investigation of the combination of 

CBT and VR could possibly provide a better treatment for PND from a clinical point of view, which could 

save on resources including time and money spent at an organisational level. 

In order to explore the possibility of combining psychological therapies with VR for the treatment of 

PND, we decided to review past and current published literature on traditional therapies for PND. We 

wanted to find out what therapies work best, and under what circumstances. Our investigation 

researched other reviews, within the same clinical subject area. However, our review differs from other 

reviews, whether systematic or narrative reviews, in three methodological aspects. It focuses purely on 

https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR28
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR33
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR34
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR35
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR36
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR37
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR38
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the treatment of PND, rather than prevention, or prevention and treatment of PND. A second difference 

is that this review investigates mainly CBT as treatment for PND. A third advantage of this review is 

around population characteristics. We focused our research mainly on the post-partum clinical 

population and not on other types such as the ante-natal population. However, there was one exception 

where the clinical population was in the last trimester of their pregnancy in the beginning of the study, 

but it became post-partum at a later stage. We believe this three research characteristics help this 

research project make a clear contribution to the literature. 

Objectives 

We formulated the design of this review based on the working hypothesis that CBT is a successful 

treatment for various psychological disorders, amongst them PND. It is a therapeutic approach which is 

scientific based. It can follow a clinical protocol, where its clinical methods can be replicated. Its clinical 

efficacy can be tested and measured. We hypothesised that CBT is the most widely used and 

efficacious treatment for depression and PND. 

We searched for specific parameters which we believe contribute to the efficacy of CBT. We wanted to 

pay particular attention to the types of participants, especially the ones who had been diagnosed with 

PND through a structured clinical interview. Another parameter was around the types of interventions or 

treatment components of CBT for PND. We searched for specific aspects of the CBT approach, in 

particular, cognitive restructuring, goal setting, and problem-solving. 

In order to start this line of research and to design our PND intervention protocol, supported with VR, 

our first aim is to review the scientific literature relating to the most effective CBT treatments for PND. 

Then to identify the parameters that make those treatments effective. It will also investigate whether VR 

has previously been used as a treatment for PND. 
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More specifically, this review will answer the following three research questions: 

1. What CBT psychological treatments are effective for PND? 

2. What are the parameters that make those treatments have a successful clinical outcome? 

3. Has VR previously been used for the treatment of PND? 

 

METHODS 

Studies for this review were selected according to specific criteria. The studies which we included for 

this review were reviews and randomised controlled trials. Case studies, cohort studies, or cluster trials 

were excluded. The reason for including randomised controlled trials and excluding other types of 

studies, such as case studies, was that randomised controlled trials are considered to be the “gold 

standard of clinical trials” [39]. 

We included studies which investigated the treatment of PND. We excluded studies that investigated 

the prevention of PND or treatment of post-natal anxiety. We included studies where treatments were 

delivered in home based or in public settings such as clinics or hospitals. 

There were no restrictions around the intervention providers in the included studies. They varied from 

professionals who are experts on CBT or are experts in other therapeutic approaches, General 

Practitioners, trained nurses, and non-professionals, such as women who had been diagnosed with 

PND themselves or who had experienced depressive episodes. 

The targeted population of this review were 16 years or older. It was a requirement that they had either 

been diagnosed as suffering from PND and/or reported that they had been experiencing depressive 

https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR39
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symptomatology through self-report measures. Any studies with a population who were under the age 

of 16, or with a population that had been diagnosed or were suffering from other mental health or 

chronic health issues concurrently, in other words if they were mixed samples, were excluded. The 

mental health issues which were excluded were: personality disorders, developmental disorders, 

severe depression, anxiety, cognitive impairment, bipolar disorder, and psychotic disorders. The 

chronic physical health issues were diabetes, neurological disorders, stroke, physically handicapped, 

gastrointestinal problems, asthma, obesity, Alzheimer’s disease, Parkinson’s disease, and heart 

problems. Factors such as the socioeconomic background of the participants, educational level and/or 

marital status did not influence the selection of the targeted population. 

For the purpose of this review, we included the following psychological interventions for the treatment of 

PND: CBT, cognitive therapy, psychoeducation, advice given, cognitive restructuring, behaviour 

management, goal setting, goal achieving, problem-solving therapy, mindfulness, stress management, 

relaxation, and breathing exercises. 

A randomised controlled trial by Milgrom et al. [40] which we have also included in our Results Section, 

and which investigates the efficacy of CBT for PND through the internet, provides a comprehensive 

CBT model. It is called MumMoodBooster and it consists of six sessions. Each session focuses on 

different aspects of CBT and PND. The first session focuses on psychoeducation where information 

about PND and treatments are provided. The second session is about mood management and it talks 

about stress and anxiety, relaxation, and goals. The third session uses behaviour management where it 

explores issues such as life balance, goals, time management, and practicing change. The fourth 

session is about managing negative thoughts, while the fifth session focuses on increasing positive 

thoughts. The last session is about future planning where it explores the concepts of strategies, new 

routines, and commitment to change. 

https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR40
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In addition the same program provides resources and has information on stress management, finding 

support, time management, and problem solving. It explores the concept of personal relationships with 

the focus on the person’s needs and also their partner’s. The program encourages the mother to meet 

the baby’s needs by “reading the cues” in the baby’s behaviour and to enhance the interaction between 

them through play. The basic need for sleep and strategies for improving it are also highlighted. 

We excluded any studies from other schools of thought in psychology, such as the psychodynamic or 

humanistic approach, unless they were combined with other psychological approaches such as CBT, or 

in comparison to it for treating PND. The two main reasons for this choice were that CBT is “one of the 

best treatments which provides empirical evidence” [41], while psychodynamic or other 

psychotherapeutic therapies such as non-directive counselling are “unstructured and non-manualised” 

[42]. 

We included studies with control conditions that met the following criteria: typical primary care, waiting 

list, GP visits, clinic visits, home visits, anti-depressant medication, postnatal care, enhanced routine 

care with regular weekly or monthly visits by trained health workers, community treatment, referral to 

specialty services, and a single session focusing on debrief. 

We conducted comparisons between various therapeutic approaches based on the following criteria: 

1. The ratio of success of each treatment; 

2. The duration of success of each treatment in terms of follow-ups. We included studies and follow-ups 

which varied in duration from one-week post-intervention to up to 5 years post-intervention; 

3. The components of each treatment, e.g. what made each treatment successful. 

https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR41
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR42
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We included studies in this review that used measures based on self-report questionnaires, such as the 

Edinburgh Postnatal Depression Scale [43], a valid and reliable scale that identifies the possibility of 

risk for the individual to develop perinatal depression [44], Hamilton Depression Rating Scale, Beck 

Depression Inventory, Global Assessment of Functioning Scale, Consumer Satisfaction Rating, 

Revised Clinical Interview Schedule, Therapist Rating Scale, Kruskal Wallis Test, Postpartum 

Adjustment Questionnaire, Social Adjustment Scale-Self-Report, and the Montgomery-Asberg 

Depression Rating Scale. We also included other studies which used formal diagnosis of PND based 

on clinical interviews of manuals such as the Structured Clinical Interview for DSM-III-R and DSM-IV. 

We included studies which used measures such as depressive symptomatology, mood, coping 

strategies, social support, marital relationships, anxiety, social adjustment, relationship quality with 

partner, mother-infant relationship, suicidal ideation, suicide attempts, level of functioning, quality of life, 

health status, and sense of well-being. 

There were no timing restrictions in terms of when studies were conducted. Studies included all types 

of settings. We reviewed studies published in the English language. Studies from research sources 

such as grey literature were not included. 

We conducted a narrative review of the literature in four databases: Cochrane, PubMed, Scopus, and 

PsycINFO. The search took place on the 22nd and 23rd of December 2016. Reference lists of studies 

that were chosen initially from the four bibliographic databases were also reviewed and acted as 

secondary sources of information. Those reference lists were scanned, reviewed, and reported in detail 

accordingly. We also conducted another search in the same four bibliographical databases on the 23rd 

of December 2017. We wanted to find out whether there had been any published reviews or clinical 

trials for the treatment of PND from a psychological perspective in the year 2017. 

https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR43
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR44
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We used 9 terms for our search: “postpartum depression” OR “treatment” OR “cognitive-behavioural 

therapy” OR “clinical trials” OR “randomised controlled trials” OR “reviews” OR “systematic reviews” OR 

“follow up”, AND “postpartum depression” OR “treatment” OR “virtual reality” OR “clinical trials” OR 

“reviews”. Our search took place in two parts. The first part focused on finding reviews and/or clinical 

studies on effective psychological evidence-based treatments for PND [45]. The second part focused 

on finding studies or reviews on VR as a treatment for PND. 

We paid particular attention to clinical trials and randomised controlled trials, reviews and systematic 

reviews, CBT - VR treatment for PND. The search process and the inclusion and exclusion of reviews 

were cross checked by all authors independently. Any disagreements were resolved through 

consensus and with the support of an additional reviewer when necessary. 

The selection process followed the following three steps: 

1. Screened titles of studies to identify which could possibly fit the inclusion criteria; 

2. Screened abstracts of the already chosen studies to further identify which better matched the 

inclusion criteria; 

3. Screened the whole text in order to make sure that the studies chosen fit the inclusion criteria of our 

review. 

If the authors identified any areas that needed clarification, they contacted the authors of those studies 

for ensuring those studies either fit the inclusion criteria or fit the exclusion criteria accurately. We kept 

a journal in which we recorded the reasons each study was included or excluded during the review 

process. 

https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR45
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For the purpose of avoiding any risk of overlapping reports of the same study and to ensure avoiding 

bias and/or errors during the extraction data process, the extraction process was initially carried out by 

one reviewer. Data which focused on specific information, such as demographics, method, 

interventions, and outcomes were verified by the other reviewer(s) at a later stage. Any identified 

conflicts, misinterpretations, vague or grey areas were clarified by discussions between the reviewers 

and/or by contacting the authors of the studies selected, where necessary. 

The results from our literature review search were recorded in an Excel spreadsheet with all relevant 

categories, such as studies, research design, intervention, and population, amongst others. The results 

were uploaded clearly and concisely based on the inclusion criteria and the keywords used for the 

search previously described. 

We reduced bias and errors as all authors reviewed the studies separately and then later discussed 

any discrepancies identified. 

They also identified the level of bias in terms of reporting. The authors divided the quality of each study 

into the following categories: yes, low, unclear, not strong, fair, and good. The decision for each of 

these categories for each study was based on the identification of reporting bias within the studies 

themselves. We considered issues in relation to selection bias, reporting bias, randomisation process, 

blinding of the participants, sample size, heterogeneity of methods used, generalisability of results, and 

limitations of each study. 

We initially found 26 reviews in total. We also found 10 additional reviews through reference list 

searches, bringing the total of reviews up to 36. We examined all 36 reviews’ titles, names of authors, 

and year of publications and removed 14 reviews as duplicates. We examined the titles and abstracts 
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of the remaining 22 reviews and we excluded 16 reviews as they did not meet the inclusion criteria of 

our review. We examined the remaining 6 reviews for eligibility and we included them in our review. 

We examined the 6 reviews that met our inclusion criteria and we found that they included 106 studies. 

We examined the names of the authors, and the year of publication, and we removed 12 of those 

studies as duplicates. We examined the title and abstract of the remaining 94 studies and we removed 

79 as they did not meet our inclusion criteria. The final number of included studies was 15 (see Fig. 2-

1 attached). Figure 2-1 is a flow chart which summarises the process of selection for the studies based 

on PRISMA template [46] which had been found up to December 2016. The authors of this review 

resolved any disagreement through discussion with further consultation from an additional reviewer, 

where necessary. 

https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#Fig1
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#Fig1
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR46
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Figure 2-1. Flow chart of study selection process 

 

 

https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5/figures/1
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RESULTS 

On our final list were 6 systematic reviews, one of which was a meta-analysis [47]. All six reviews 

included treatment studies with two reviews to include both prevention and treatment [47, 48]. We 

found no reviews or clinical trials published in the year 2017 that met our inclusion criteria. 

All six reviews initially reviewed 1015 studies, of which 950 were excluded with the total of final studies 

included 106. The population of the six reviews was 24,231 in total. However review [48] did not 

provide the number of participants in the intervention group for two studies [49, 50], while in a second 

review [51], the number of participants in the intervention group was only reported in one out of the 10 

included studies of that review. 

There was a mix of pregnant and post-partum women, mothers, newly delivered mothers, and mothers 

and infants. Some participants had been screened for depression through a clinical interview, while 

others had reported depressive symptomatology through self-report measures. 

The delivery of the interventions was a mixture of community based, including clinics and hospitals [47], 

home based [48, 51, 52], and a combination of individual and group therapy [47, 53]. One review [54] 

did not provide any information relating to the delivery intervention. 

It was assumed that the number of interventions equalled the number of sessions, a total of 538.5. 

Some of the reviews provided information about the number of clinical hours used for the intervention 

[48, 53, 54], while one review did not provide any information relating to the number of clinical hours 

[51]. Some reviews reported missing information about the exact number of interventions in the studies 

they had reviewed [47, 51, 54]. 

https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR47
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR47
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR48
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR48
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR49
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR50
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR51
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR47
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR48
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR51
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR52
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR47
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR53
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR54
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR48
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR53
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR54
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR51
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR47
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR51
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR54
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The outcome measures were varied and included the Hamilton Depression Rating Scale, Beck 

Depression Inventory, with the most commonly used one being the Edinburgh Postnatal Depression 

Scale. There was an intention-to-treat analysis in four reviews [51,52,53,54]. 

There were a multitude of interventions reported in the six reviews, ranging from CBT, IPT, to 

psychodynamic, non-directive counselling, infant massage and others. The most frequently used 

intervention being CBT, followed by the IPT model. 

The providers of the interventions were a mixture of professionals from various backgrounds, including 

psychologists, GPs, nurses and non-professionals such as lay women. There was no available 

information about the providers in two reviews [53, 54]. There is some missing data in terms of the 

duration of treatment and the number of sessions. We estimated the number of sessions to be 

approximately 610.5. There was a follow up assessment or intervention in 5 of the reviews, with only 

one exception [48]. 

In order to conduct a deeper analysis of the scientific literature, we applied our inclusion and exclusion 

criteria and extracted fifteen studies from the six reviews that met the inclusion criteria (see Table 2-1), 

13 of them were randomised controlled trials, two studies were cluster randomised controlled trials 

[55, 56], and one was a randomised controlled trial with factorial design [50]. In the following sections 

we will describe the characteristics of the studies. 

 

 

 

 

https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR51
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR52
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR53
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR54
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR53
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR54
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR48
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#Tab1
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR55
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR56
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR50


81 

 

Table 2-1. Summary of the final list of the 15 studies for the treatment of PND and their 

characteristics 
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Table 2-1.  Summary of the final list of the 15 studies for the treatment of PND and their characteristics 

Name of author(s) Setting – 

Location -

dates 

Target Population Delivery 

mode 

Screening 

procedures 

Outcome 

measures 

Participants Control 

group 

Treatmen

t group 

Nature of 

Intervention 

Intervention 

provider 

Experimental 

conditions 

Duration 

and number 

of sessions 

Measure/ 

timescale 

Follow 

up 

Summary of 

main 

outcomes 

Quality of 

study 

Reporting 

bias 

Limitations 

[59]  

Ammerman et al 

(2013) 

 

Adopted by [53] 

USA Treatment Postpartum Individual

, home 

visits 

EPDS, 

SCID, MDD 

diagnosis, 

HDRS, BDI-

II, GAF, 

OTTF 

SCID, 

HDRS, 

EPDS, 

BDI-II, 

GAF, 

OTTF, 

consumer 

satisfactio

n rating 

93 46, control 

condition= 

home visits 

along with 

receiving 

treatment in 

the 

community  

47 CBT related 

approach 

focused on 

stress 

management, 

goal setting, and 

problem solving 

Clinicians CBT vs 

routine 

primary care 

15 hours of 

contact 

4.75, 7.75 

months follow up 

Yes Overall 

positive 

outcome in 

favor of CBT 

versus 

typical care, 

“results 

found benefit 

at 4.5 and 

7.5 months 

follow up” 

Fair = good 

information on 

demographic 

population, 

same 

instruments 

administered 

in pre-

treatment, 

post-treatment 

and follow 

ups, 

Yes “Population exhibited 

mild  to moderate 

depression and the 

findings of this study 

cannot be generalised 

to the whole of 

population, e.g. severe 

depression, psychosis, 

etc., reporting bias, 

small study size, 

limited screening 

instruments, short term 

follow up, overall 

positive outcome in 

favor of CBT versus 

typical care but results 

were not statistically 

significant” 

[49] 

Appleby et al. 

(1997) 

 

Adopted by [48, 

51, 53] 

South 

Manchester, 

England, May 

1993-Feb  

1995 

Treatment “Urban, 

community 

sample”, 

postpartum 

Individual

, home 

visits 

EPDS, 

HAM-D, 

“Revised 

Clinical 

Interview 

Schedule” 

“Revised 

Clinical 

Interview 

Schedule”-

EPDS, 

HDRS 

87 Not 

applicable 

as all four 

study 

groups 

received 

some kind 

of 

intervention 

                  

87 

Placebo and 6 

CBT sessions 

fortnightly - CBT 

focused on 

techniques such 

as challenging 

and modifying 

negative 

automatic 

thoughts and 

“dysfunctional 

beliefs”, 

increasing 

pleasant stimuli 

and reducing 

behaviours which 

could have a 

negative effect 

Psychologist 

with no 

previous 

clinical 

experience 

Medication 

(Fluoxetine) 

and 1 CBT 

session, 

medication 

and 6 CBT 

sessions, 

Placebo and 1 

CBT session, 

Placebo and 6 

CBT sessions 

“6 biweekly 

CBT 

sessions” 

1, 4, and 12 

weeks post-

treatment 

Yes “Immediately 

post-

intervention, 

all 4 groups 

showed 

significant 

improvement 

on the 

Revised 

Clinical 

Interview 

Schedule, 

Fluoxetine, 

an anxiolytic 

antidepressa

nt, is an 

effective 

treatment for 

PND, A 

“Fair as 

clinical 

interview was 

used but 

results of CBT 

effect is 

unclear as the 

use of 

medication is 

used in one of 

the groups, 

however they 

used 

independent 

assessors to 

evaluate study 

outcomes, not 

clear about 

allocation 

Unclear “30% attrition rates, 

exclusion of 

participants with 

chronic depression, 

combination of 

medication and CBT as 

the results were less 

successful in 

comparison to the use 

of medication itself” 
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on mood course of six 

sessions of 

CBT is more 

effective 

than a single 

session, 

there seems 

to be no 

advantage in 

receiving 

both 

medication 

and 

counselling 

at the same 

time, the 

simplest 

treatment 

after a single 

session of 

CBT may be 

fluoxetine as 

it removes 

the need for 

additional 

counselling, 

Many 

women with 

PND are 

reluctant to 

take 

medication” 

concealment” 

[58] 

Bennet et al (2001) 

 

Adopted by [51] 

United 

Kingdom 

Treatment Women 

identified for 

“probable 

depression” 

Group EPDS EPDS 45 22, control 

condition= 

standard 

primary care 

with health 

visitor 

23 Not manualised 

CBT, 

psychoeducation, 

relaxation 

techniques 

Health 

visitors 

8 weekly two 

hour 

sessions 

Immediate and 

24 weeks post-

treatment 

Yes CBT has a 

good 

therapeutic 

effect on 

post-natal 

depression 

Not strong as 

there was 

small sample, 

limited use of 

instruments, 

“unclear if 

caregivers 

were blinded” 

Unclear “Small sample size”, it is demanding in 

terms of commitment on behalf of the 

participants, it is expensive and time 

consuming, high percentage of participants 

failing to “complete” treatment, 
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[50] 

Chabrol et al (2002) 

 

Adopted y [48] 

Toulouse, 

and 

Narbonne, 

France 

Preventio

n / 

Treatment 

Women 

identified 

with 

depressive 

symptoms 

Individual

, home 

visits, 

clinic 

visits 

BDI, EPDS, 

HAM-D 

BDI, 

EPDS, 

HAM-D 

48         30, 

control 

condition= 

routine care 

/clinic visits 

                  

18 

“CBT with 

elements of 

psychoeducation, 

supportive and 

psychodynamic 

approach”, CBT 

focused on 

techniques such 

as challenging 

and modifying 

negative 

automatic 

thoughts and 

dysfunctional 

beliefs, 

increasing 

pleasant stimuli 

and reducing 

behaviours which 

could have a 

negative effect 

on mood 

“Master's 

Degree level 

therapists” 

5-8 home 

visits /6 

weekly one 

hour 

sessions 

“Immediately 

post-

intervention” 

No “Immediately 

post-

intervention, 

women in 

the 

intervention 

group had 

reduced 

scores on all 

measures  

compared to 

women in 

the control 

group” 

Not strong as 

small sample, 

lack of follow 

up, no 

reporting of 

size of control 

and 

experimental 

groups in the 

review, 

however they 

“used 

manualised 

interventions 

and attempted 

to ensure 

adherence to 

the treatment 

protocol” 

 Yes “Non-independent outcome assessment, 

small sample size, lack of follow-up” 
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Name of author(s) Setting – 

Location -

dates 

Target Population Delivery 

mode 

Screening 

procedures 

Outcome 

measures 

Participants Control 

group 

Treatment 

group 

Nature of 

Intervention 

Intervention 

provider 

Experimental 

conditions 

Duration 

and number 

of sessions 

Measure / 

timescale 

Follow 

up 

Summary of 

main 

outcomes 

Quality of 

study 

Reporting 

bias 

Limitations 

[60] 

Cooper et al (2003) 

 

Adopted by [48, 53] 

Participants 

homes, 

hospital 

settings-

Cambridge, 

England, Jan 

1990- Aug 

1992 

Treatment Women with 

post-partum 

depression, 

being 

primiparous, 

living  close 

to maternity 

hospital, and 

English as 

their first 

language 

Individual

, home 

visits 

EPDS Therapist 

Rating 

Scale, 

Kruskal-

Wallis test, 

EPDS, 

DSM-III-R 

(SCID) 

193 52, 

control 

conditio

ns:  

routine 

primary 

care 

provide

d by the 

general 

practitio

ner and 

health 

visitors  

Counselling=4

8, CBT=42, 

Psychodynami

c=48 

“Psychodynamic,       

non-directive 

counselling, and       

CBT which 

focused on 

issues in relation 

to the infant that 

the mothers 

would find 

difficult to cope 

with, and on 

issues in the 

mother's 

relationship with 

the infant, 

mothers were 

given support 

through advice to 

manage 

difficulties, used 

problem-solving 

techniques, 

challenged 

thinking patterns” 

6 in total 

where 3 

experts in 

each one of 

the three 

treatments, 

and three 

non-

specialists 

health 

visitors 

“Routine 

primary care, 

non-directive 

counselling, 

CBT, 

psychodynami

c therapy” 

10 weekly 

sessions of 

either CBT, 

psychodyna

mic, or non-

directive 

counselling 

4.5 months, 9 

months, 18 

months, 5 years 

post-partum 

Yes “All three 

interventions 

had better 

clinical 

outcomes 

than the 

control 

group, the 

psychodyna

mic group 

had a 

superior 

clinical effect 

in 

comparison 

to the other 

two 

treatments 

and to the 

control 

group on 

depression 

at 4.5 

months post-

partum, this 

changed 

subsequentl

y at 9 

months, 18 

months and 

five years, 

where no 

real 

difference 

between 

control and 

intervention 

Good as they 

“ensured 

adherence to 

the clinical 

protocol” 

Yes “Not all specialists 

were familiar with 

home visiting but only 

the health visitors, thus 

some of the 

therapeutic outcomes 

in the groups of 

participants run by 

specialists, CBT and 

non-directive 

counselling were very 

low” 
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groups were 

reported” 

[62] 

Honey et al (2002) 

 

Adopted by [53, 54] 

United 

Kingdom 

Treatment “Newly 

delivered 

mothers” 

Individual

, home 

visits 

EPDS EPDS 45 22, 

control 

conditio

ns= 

routine 

primary 

care 

adminis

tered 

by 

health 

visitors 

23 “PEG, education, 

coping 

strategies, CBT 

techniques which 

focused on 

stress 

management, 

goal setting, and 

problem solving” 

Not reported CBT home 

visits vs 

routine care 

8x2 hour 

weekly 

sessions 

8 months follow 

up 

Yes Significant 

reduction in 

depression 

between 

intervention 

group and 

routine 

primary care 

Fair as they 

used a single 

self-report 

measure, 

short-term 

follow up, a 

combination of 

interventions 

used 

Yes “Population exhibited 

mild  to moderate 

depression and the 

findings of this study 

cannot be generalised 

to the whole of 

population, e.g. severe 

depression, psychosis, 

etc., not enough 

information about 

population 

demographics except 

their age and mean, 

reporting bias, small 

sample size, small 

study size, limited 

screening instruments 

(only EPDS), short 

term follow up, overall 

positive outcome in 

favor of CBT versus 

typical care but results 

were not statistically 

significant, not clear 

what is the clinical 

effect of CBT as there 

is a mix of 

interventions”. 



87 

 

[63] 

Milgrom et al (2005) 

 

Adopted by [53, 54] 

Australia Treatment “Newly 

delivered 

mothers-

Postpartum” 

Group, 

individual

, home 

visits 

BDI BDI 192 46,  

control 

conditio

ns= 

care 

provide

d by 

health 

nurses 

C1=47, C2=66, 

C3=33 

“C1=CBT (coping 

with depression 

course), 

C2=CBT-

related,C3=Grou

p-based 

Cognitive-

Behavioural 

Therapy 

including 

psychoeducation, 

role-playing, 

discussion, 

stress 

management, 

goal setting, and 

problem solving” 

Not reported Usual care 9x90 minute 

weekly 

sessions 

3 months follow 

up 

Yes “Significant 

depression 

score 

reductions in 

all 

interventions 

in 

comparison 

to routine 

primary 

care” 

“Fair due to 

lack of 

generalisibility 

of results, 

small study 

size, lack of 

information, 

but adequate 

number of 

sessions and 

good 

information on 

the 

interventions 

themselves” 

Yes “Population exhibited 

mild  to moderate 

depression and the 

findings of this study 

cannot be generalised 

to the whole of 

population, e.g. severe 

depression, psychosis, 

etc., not enough 

information about 

population 

demographics except 

their age and mean, 

reporting bias, small 

study size, limited 

screening instruments 

(only BDI), overall 

positive outcome in 

favor of CBT versus 

typical care but results 

were not statistically 

significant” 
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Name of author(s) Setting – 

Location -

dates 

Target Population Delivery 

mode 

Screening 

procedures 

Outcome 

measures 

Participants Control 

group 

Treatment 

group 

Nature of 

Intervention 

Intervention 

provider 

Experimental 

conditions 

Duration 

and number 

of sessions 

Measure/ 

timescale 

Follo

w up 

Summary of 

main 

outcomes 

Quality of 

study 

Reportin

g bias 

Limitations 

[65] 

Milgrom et al. (2011) 

 

Adopted by [53] 

Australia Treatment Postpartum Individual

, public 

hospital, 

home 

visit, GP 

practice 

EPDS, BDI-

II 

BDI-II 68 Not 

applica

ble 

GP 

management=

23, counselling 

+ CBT 

delivered by 

nurse-22, 

counselling + 

CBT delivered 

by 

psychologist=2

3 

“CBT approach 

focused on 

stress 

management, 

goal setting, and 

problem solving” 

GPs, primary 

nurses,  

psychologist

s 

Management 

by trained GP 

vs. 

Counselling-

CBT delivered 

by a trained 

nurses vs. 

Counselling-

CBT delivered 

by a 

psychologist 

3 hours of 

contact 

2 months follow 

up 

Yes All three 

interventions 

were effective 

for treating 

PND 

Not strong due 

to lack of 

control group, 

short term 

follow up, a 

mix of 

intervention 

providers were 

used 

Yes The size of sample was 

small, attrition rates 

were relatively high, no 

real control group, 

reports of medical 

practitioners instead of 

standardised interviews 

were used, single 

psychologist vs. 

multiple nurses, no 

long-term follow up, low 

referral ratio and 

treatment uptake, 

“results were not 

statistically significant” 

[61] 

Misri (2004) 

 

Adopted by [51] 

Canada Treatment Postpartum 

women 

having been 

diagnosed 

with 

depression 

Individual HRSD, 

EPDS 

HRSD, 

EPDS 

35 16, 

typical 

care= 

antidep

ressant 

medicat

ion in a 

hospital 

outpatie

nt 

progra

m 

19 “CBT which was 

based on a 

treatment manual 

focused on 

challenging and 

modifying 

dysfunctional 

beliefs, and 

correcting the 

information 

processing of the 

individuals” 

Psychologist Weekly 1-hour 

CBT sessions 

plus 

antidepressan

t medication 

vs standard 

care 

(antidepressa

nt medication) 

12 one hour 

sessions plus 

medication 

12 weeks post-

treatment 

Yes CBT has a 

good 

therapeutic 

effect on PND 

Not strong as 

“it provided 

data on 

anxiety”, “the 

timing of the 

final outcome 

assessment 

was 

immediately 

post-

treatment”, 

“blinding of 

caregivers 

was not 

possible as 

they were 

involved in the 

intervention” 

Yes Small sample size, it is 

demanding in terms of 

commitment on behalf 

of the participants, it is 

expensive and time 

consuming, high 

percentage of 

participants failing to 

“complete” treatment, 

CBT is combined with 

medication, no 

reporting of size of 

control and 

experimental groups, 

however they “used 

manualised 

interventions and 

attempted to ensure 

adherence to the 

treatment protocol” 
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[55] 

Morrell (2006) 

 

Adopted by [51] 

United 

Kingdom 

Treatment Postpartum 

women 

identifying 

with 

depressive 

symptomatol

ogy through 

self-report 

measures 

Individual

, home 

visits 

EPDS EPDS 595      191, 

control 

conditio

ns= 

particip

ants 

referred 

to 

general 

practitio

ners by 

health 

visitors 

                  404 “CBT treatment 

focused on 

modifying 

dysfunctional 

beliefs, and 

correcting the 

information 

processing of the 

individuals” 

“Health 

visitors, 

nurses” 

A weekly 

basis for one 

hour up to a 

maximum of 8 

weeks, CBT, 

and non-

directive 

counselling 

vs. standard 

primary care 

8 one-hour 

sessions 

24, 52, and 72 

weeks 

postpartum 

Yes “It compared 

psychological 

with 

psychosocial 

interventions” 

CBT has a 

good 

therapeutic 

effect on post-

natal 

depression, 

non-directive 

counselling 

can also be 

effective in 

treating post-

natal 

depressive 

symptomatolog

y 

Not strong as 

big sample 

size but no 

information on 

the number of 

participants on 

control and 

experimental 

groups in the 

review, use of 

self-report 

measures 

Not clear It is demanding in terms 

of commitment on 

behalf of the 

participants, it is 

expensive and time 

consuming, high 

percentage of 

participants failing to 

“complete” treatment, 

high attrition rate at 24 

weeks post-partum, no 

information on the 

number of participants 

on the  control group 

and intervention group 

[16] 

O'Hara (2000) 

 

Adopted by [51, 52] 

United 

States 

Treatment Women 

identified 

through a 

multi-stage 

community 

screening 

process for 

depression, 

“social 

adjustment, 

marital 

relations, and 

postpartum 

adjustment” 

Individual SCID, 

HRSD, BDI, 

PAQ, 

SASSR 

HRSD, 

BDI, PAQ, 

SASSR 

120 51, 

control 

conditio

ns= 

waiting 

list 

48 Interpersonal  

psychotherapy 

using 

psychosocial and 

psychological 

components 

compared to a 

waiting list 

“Trained 

therapists” 

Interpersonal 

psychotherapy 

vs waiting list 

12 hour 

sessions over 

12 weeks 

“4, 8, and 12 

weeks post-

randomisation” 

No "IPT is an 

efficacious 

treatment for 

postpartum 

depression. It 

reduced 

depressive 

symptoms and 

improved 

social 

adjustment, 

and represents 

an alternative 

to 

pharmacothera

py, particularly 

for women who 

are 

breastfeeding", 

improvement 

on all 

questionnaires 

Fair as the 

sample size is 

descent, 

population is 

diagnosed 

with major 

depression, 

use of multiple 

instruments, 

use of trained 

therapists, but 

no follow up, 

positive results 

on mother-

infant 

relationships 

do not reflect 

the 

relationship 

with the 

newborn baby 

Not clear No follow up so long-

term effect of treatment 

is unknown, doesn't 

measure the 

relationship between 

mother and newborn 

baby, not clear if the 

intervention was 

delivered at home or 

was clinically based 
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Name of author(s) Setting – 

Location -

dates 

Target Population Delivery 

mode 

Screening 

procedures 

Outcome 

measures 

Participants Control 

group 

Treatment 

group 

Nature of 

Intervention 

Interventio

n provider 

Experimental 

conditions 

Duration 

and number 

of sessions 

Measure/ 

timescale 

Follo

w up 

Summary of 

main 

outcomes 

Quality of 

study 

Reportin

g bias 

Limitations 

[57] 

Prendergast and 

Austin (2001) 

 

Adopted by [48, 51, 

53] 

Australia Treatment Women 

identified 

with 

depression-

“Community 

sample”-

postpartum 

Individual DSM-IV, 

EPDS 

EPDS, 

MADRS 

37 20,  

control 

conditio

ns= 

“standa

rd care 

with 6 

weekly 

clinic 

visits 

lasting 

20 to 

60 

minutes

” 

17 Home visits-

“CBT sessions”, 

CBT focused on 

techniques such 

as challenging 

and modifying 

negative 

automatic 

thoughts and 

dysfunctional 

beliefs, 

increasing 

pleasant stimuli 

and reducing 

behaviours which 

could have a 

negative effect 

on mood 

“Early 

Childhood 

Nurses” 

CBT vs 

standard care 

(“weekly clinic 

visits”) 

“6 weekly 

CBT 

sessions” 

10 weeks post-

partum 

Yes No difference 

between the 

two groups 

post-

intervention but 

better outcome 

for the 

intervention 

group six 

months follow 

up but not 

statistical 

significant 

Fair as “they 

followed 

participants 

over time” 

“used 

manualised 

interventions 

and attempted 

to ensure 

adherence to 

the treatment 

protocol” 

Not clear “Although the efficacy 

of the interventions has 

been demonstrated for 

some outcomes, 

effectiveness studies 

are required to 

establish whether such 

benefits would be 

obtained in routine 

practice”, 55% drop out 

rate for control group, 

small sample size, no 

“intention-to-treat 

analysis” 

[56] 

Rahman (2008)   

  

Adopted by [47] 

Pakistan Treatment Pregnant 

women, who 

were 

married, 

between 16-

45 years old, 

and had 

depression 

Individual DSM-IV 

clinical 

interview, 

HDRS 

DSM-IV 

clinical 

interview, 

HDRS 

903 (105 lost 

in follow up) 

440 (54 

lost in 

follow 

up), 

control 

conditio

ns= 

routine 

care 

with 

regular 

weekly 

visits in 

the last 

month 

before 

birth, 

and 

monthly 

463 (51 lost in 

follow up) 

Home based 

CBT intervention 

which was part of 

a community 

health program 

called "Thinking 

Healthy", CBT 

approach used 

pictures and 

structured 

activities  for 

achieving 

specific everyday 

goals 

“Community 

health 

workers” 

“Enhanced 

care involving 

home visits” 

vs. usual care 

16 sessions 

in 11 months, 

1.5 sessions 

per month 

6 and 12 months 

postnatally 

Yes “Non-mental 

health 

professional 

can deliver 

positive 

psychosocial 

interventions 

with good 

therapeutic 

outcomes in 

middle-income 

countries” 

Fair as this 

study 

examined 

antenatal and 

post-natal 

depression 

and the timing 

of the 

intervention 

was delivered 

in two stages, 

in the third 

trimester of 

pregnancy and 

ten months 

postnatally, 

adequate info 

on attrition 

rates of 

Yes, “low  

risk of 

bias on 

blinding 

of 

participan

ts and 

personnel

, and of 

outcome 

assessm

ent, and 

no 

selective 

reporting” 

“Highlights stigma of 

depression on mothers 

and unrealistic to 

expect mothers would 

be supported to 

participate in studies as 

such, resource 

demanding in resource 

limited countries due to 

the use of professionals 

over a lengthy period of 

time, disadvantaged 

over preventive 

treatments, also 

disadvantaged due to 

individual delivery vs. 

Group based”, “ unable 

to carry out a subgroup 

analysis of treatment 
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visits 

after 

that by 

health 

workers 

population in 

the “final 

analysis”, 

“information 

on follow up 

was adequate” 

versus preventive 

interventions because 

only one treatment 

intervention was 

identified”, CBT was 

part of psychosocial 

management of post-

natal depression and 

included elements such 

as psychosocial 

improvement, helping 

the individual to 

consider a general 

sense of wellbeing” 

[64] 

Rojas (2007) 

 

Adopted by [54] 

Chile Treatment Newly 

delivered and 

low income 

mothers 

Groups EPDS EPDS 230 116, 

usual 

care= 

GP 

consult 

with 

antidep

ressant 

medicat

ion, and 

referral 

to 

specialt

y 

service

s if 

needed 

114 CBT focused on 

psychoeducation 

Trained 

doctors, 

midwives, 

nurses 

Group CBT vs. 

usual care 

8x50 minute 

weekly 

sessions 

3month and six 

month follow up 

Yes “Mothers with 

newborn 

babies and on 

low income 

can benefit 

from multi-

component 

medication, 

bigger 

improvement in 

three months 

than six 

months” 

Fair, good 

sample size 

but only use of 

self-report 

measure, not 

very long 

follow up, 

Yes Unclear around the 

“purity” of CBT 

intervention (“multi-

component 

intervention”), 

combination of CBT 

with psychoeducation 

and pharmacology, 

EPDS is not a 

diagnostic tool, unclear 

of the reason(s) the 

initial therapeutic effect 

of three months to six 

months post-

intervention was 

reduced 
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procedures 
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[66] 

Wiklund et al (2010) 

 

Adopted by [53] 

Sweden Treatment Postpartum - 

mothers with 

signs of 

depression 

Individual

, 

maternity 

clinic 

EPDS EPDS 67 34, 

standar

d care= 

a single 

session 

with a 

midwife 

or 

obstetri

cian 

focusin

g on 

debrief 

33 CBT approach 

focused on 

“stress 

management, 

goal setting, and 

problem solving” 

Midwives CBT vs 

standard care 

21 hours of 

contact 

2.75 months 

follow up 

Yes “Brief CBT is 

effective in 

treating women 

with signs of 

depression” 

Fair as small 

sample size 

and use of 

self-report 

measure, 

sufficient time 

of intervention 

allocation, 

short-term 

follow up 

Yes “Population had not 

been diagnosed with 

post-natal depression, 

and thus findings of this 

study cannot be 

generalised, not 

enough information 

about population 

demographics, 

reporting bias, small 

study size, limited 

screening instruments 

(only EPDS), short term 

follow up, results not 

statistically significant, 

not certain on long-term 

effectiveness of CBT, 

lack of clinical 

diagnostic procedure” 

 

 

*all sentences in “quotes” are an exact copy of the original statement from the authors, and all abbreviations are included after the limitations section 
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Quality of studies 

The quality of the studies varied from not strong to very good, with most to be considered fair. 

This was based on the randomisation process, sample size, heterogeneity of methods, use of 

instruments, treatment protocol, generalisability and statistical significance of results, follow ups, 

and limitations of each study. Most studies reported bias except five studies for which it was 

unclear [16, 49, 55, 57, 58]. 

Treatment focus 

Fourteen studies focused solely on the treatment of PND, one on the treatment of ante-natal 

depression and PND [56], and one on prevention and treatment of PND [50]. 

Almost all studies, except one [16], focused mostly on depressive symptomatology of the mother as 

a primary outcome measure. 

Population studied 

In the 15 studies the population, which in total were 2758, were either diagnosed with depression or 

had identified themselves as depressed. More specifically in six of the 15 studies the population 

were post-partum women who had been diagnosed through a clinical interview based on the DSM-

IV [16, 49, 57, 59,60,61]. In one of them, the population were 16 years and older [56]. In the 

remaining 9 studies the participants would mostly identify with depressive symptomatology, mostly 

through interview based questionnaires such as HAM-D, or self-report questionnaires such as 

EPDS. In 2 out of the 9 studies the populations were “newly delivered mothers” [62, 63], and in one 

study, they were newly delivered mothers with low income [64]. 

  

https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR16
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR49
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR55
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR57
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR58
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR56
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR50
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR16
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR16
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR49
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR57
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR59
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR60
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR61
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR56
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR62
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR63
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR64
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Control groups 

The control groups were made up of participants who would usually receive typical primary care, or 

they were on a waiting list. However, two out of the fifteen studies in the review did not have a 

control group [49, 65]. For example, the study by Appleby et al. [49] included four study groups 

which all received some kind of intervention. The study by Milgrom et al. [65] included three groups 

which all had some type of intervention. 

In addition, it was not clear what the control conditions were for two other studies [58, 62]. For 

example, in the study by Honey et al. [62] the control conditions were routine primary care 

administered by health visitors, and in the study by Bennet et al. [58] the control conditions were 

standard primary care with a health visitor. However it was not clear whether, in either studies, the 

routine primary care involved GP visits, medication, both, or none. 

In the remaining 11 studies, the control conditions were as follows: waiting list [16], health visitors 

contacting participants, and defining their postnatal care with the use of questionnaires and 

referring them to their general practitioners [55], enhanced routine care with regular weekly visits in 

the last month before birth, 1 month post birth and monthly visits for the next 9 months by routinely 

trained health workers who received regular supervision but they were not specialised in CBT [56], 

routine care in the form of clinic visits [50], home visits which focused on “child health and 

development, nurturing mother-child relationship, maternal health and self-sufficiency”, along with 

receiving treatment in the community [59], routine primary care which “would be typically provided 

by the primary health care team such as the general practitioner and health visitors with no 

additional input from the research team” [60], antidepressant medication received by control group 

subjects in a hospital outpatient program [61], “standard care with 6 weekly clinic visits lasting 20 to 

60 minutes” [57], health nurses who would manage case by case the participants and refer them to 

other services where appropriate [63], antidepressant medication, brief psychotherapeutic 

interventions, GP consult, or referral to specialty services [64], and a single session with a midwife 

or obstetrician focusing on debrief [66]. 

https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR49
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR65
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR49
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR65
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR58
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR62
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR62
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR58
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR16
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR55
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Delivery of the interventions 

In terms of the delivery of the interventions, 12 were individual-based and home visits, 2 were 

group-based [58, 64], and 1 study was carried out on an individual basis and was also group based 

[63]. Most interventions were delivered in the homes of the participants. One study was delivered at 

home and in a public hospital. One study provides no data relating to delivery of the intervention. 

 

Locations of the studies 

Five studies took place in the United Kingdom, three studies in Australia, two studies in the United 

States, one study in France, one study in Canada, one in Pakistan, one study in Chile, and one 

study in Sweden. 

 

Number of sessions and content of the interventions 

The interventions in all of the studies varied in terms of the number of clinical hours and number of 

sessions. The majority of studies provided the number of sessions and number of clinical hours. 

However, 4 of the 15 studies [49, 56, 57, 60] provided only the number of sessions and not the 

number of clinical hours. The total number of clinical hours was approximately 168.5, with 1648 

people having been provided with at least one of those interventions. The average number of 

clinical hours for each participant was 9.78. The average treatment period was 12.1 weeks. 

The interventions were CBT based and most studies were a comparison between CBT and usual 

primary care. However one study compared 4 groups which all received some kind of treatment. 

The experimental conditions were medication with 1 CBT session, medication with 6 CBT sessions, 

placebo with 1 CBT session, and placebo with 6 CBT sessions [49]. Another study also did not 

have a control group but rather three intervention groups [65]. 2 CBT interventions included 

elements of psychoeducation, cognitive restructuring, and relaxation exercises [58, 63], one study 

compared CBT delivered at home vs CBT delivered in a clinic [50], one study compared the three 
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main interventions, i.e. CBT, non-directive counselling, and psychodynamic, and in comparison with 

usual care [60], one study used CBT and the psychodynamic approach [5], one intervention 

compared CBT delivered either by psychologists, nurses, and GPs [65], another study compared 

CBT in combination with medication vs. primary care [61], and lastly one study compared 

interpersonal psychotherapy vs. a waiting list [16]. In Table 2-2 we included a summary of the 

components included in the intervention protocols and the number of studies that used each of the 

components. 

Table 2-2 Summary of all CBT components for the treatment of PND 

Treatment Number of studies 

Psychoeducation (i.e., Advice given for supporting mothers to 

manage difficulties, mother-infant relationship issues) 

9 

Cognitive restructuring (i.e. Challenging and modifying negative 

automatic thoughts and dysfunctional beliefs, information 

processing correction) 

9 

Problem solving 7 

Behaviour management: Increasing pleasant stimuli or reducing 

behaviours which could have a negative effect on mood 

6 

Goal setting and Goal achieving daily using pictures and 

structured activities 

6 

Stress management 6 

Relaxation 1 
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Intervention providers 

The intervention providers varied from nurses, psychologists, GPs, health visitors, and 

midwives. Almost all, except two studies [16, 50], included follow-ups varying from 1 week post-

partum to 5 years following the birth of the child. The average period of follow-ups was 

6.14 months. 

 

Clinical trials using VR for the treatment of PND 

We found no clinical trials that used VR for the treatment of PND. However, we found three 

studies in total [40, 67, 68] which used some form of technology. Two of them [67, 68] used 

video recordings, mostly for supervision purposes. The third study [40] was internet based for 

the delivery of CBT. 

 

DISCUSSION 

What CBT psychological treatments are effective for PND? 

All fifteen studies included in our review used CBT as the main treatment for PND. However, 

there were 9 studies which compared CBT to other treatments such as non-directive 

counselling, psychodynamic and primary care, and 3 studies where CBT was combined with 

non-directive counselling, psychodynamic and primary care. 

It appears that CBT can be viewed as a large clinical territory with many different techniques for 

the treatment of the same mental health issue. For example, in one study, CBT emphasised 

psychoeducation [64] while in other studies CBT focused on challenging negative thoughts and 

dysfunctional beliefs [55, 57]. In another study CBT was part of a wider community based 

program [64]. In the study by Rojas, the “purity” of the CBT approach was questionable [64]. 
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We measured 7 components of CBT that were used for the treatment of PND, which were 

psychoeducation, cognitive restructuring, problem-solving, behaviour management, goal setting 

and goal achieving, stress management, and relaxation (Table 2-2). 

The two most frequent used CBT interventions were found to be psychoeducation and 

challenging negative thoughts and beliefs with 9 studies in total having employed both at 

different times. 

The second most frequent CBT intervention that was used was problem solving, while the third 

most frequently used CBT interventions were goal setting, behaviour management, and stress 

management. 

 

What are the parameters that make those treatments having a successful clinical 

outcome?  

This review shows the general outcome is that CBT as a therapeutic intervention is effective for 

the treatment of PND. It has an advantage over primary care for reducing depressive 

symptomatology in the post-partum period. However, the severity of PND varied in the included 

studies in our review, with most of the participants to be in the mild to moderate range. Thus it is 

unknown whether the same positive clinical results of CBT would be obtained for the more 

severe range of depression. 

Another issue that was identified in relation to the effectiveness of CBT was the significance of 

the results. In five out of fifteen studies [60, 62, 63, 65, 66] it was found that their results on 

CBT’s effectiveness were positive overall but not statistically significant. 

It is important to mention that although our review focused on CBT there were studies that 

compared CBT with other psychotherapeutic approaches that also showed effectiveness. It was 

found that non-directive counselling and psychodynamic approaches also had a positive effect 

https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR60
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on the reduction of symptoms of PND. To be more precise in the study conducted by Cooper et 

al. [60] which examined CBT, non-directive counselling and psychodynamic therapy, and 

compared them with typical primary care, it was found that all three interventions were effective. 

CBT was more effective on cognitive focus, behavioural tasks, and organisation. Nonetheless, 

the psychodynamic approach was more effective on relationships. It was also superior to the 

other two interventions in terms of depressive symptomatology according to structured 

interviews, especially up until the fifth month post-intervention. However, past that point, the 

initial therapeutic effect of all three interventions had started diminishing. From 9 months 

onwards up until 5 years post-intervention, the initial therapeutic effect was virtually non-

existent. 

Other studies have found similar results, whether the outcome is measured by self-reported 

measures or by a mental health professional conducting a clinical interview. CBT can be an 

effective treatment for PND in the short-term but its clinical effect long-term is questionable [65]. 

The same study measured the combination of CBT with counselling delivered either by a 

psychologist or a nurse. They found that the two approaches and a third one which was GP 

management, mainly through medication, had a good overall effect in the treatment of PND. We 

can conclude that CBT is an effective approach that can be delivered by various mental health 

professionals of different backgrounds, or even delivered by non-experts, such as lay people, or 

health visitors [56, 58]. 

It can also be concluded that CBT can be delivered in a flexible manner, whether through a 

home visit, or in a public place such as a hospital or clinic [65, 66]. There does, however, 

appear to be a preference toward home visits as it is believed to be more convenient and 

accessible to post-partum women with depression. 

In addition to the treatment type and location CBT can be delivered in a brief manner which can 

have good therapeutic outcomes. According to Wiklund et al. [66] there is some evidence that 
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brief CBT can benefit PND in the mild to moderate range. However it is worth noting that the 

population of that study were women who had not been diagnosed with depression but who only 

experienced signs of depression. 

From the studies of this review we can conclude that CBT can also be delivered on an individual 

level or in a group [58, 63]. It seems that the individual delivery of the intervention is preferential 

and maybe the potential of the group intervention of CBT has not been adequately investigated. 

We can safely assume though that group intervention might have some advantages over 

individual treatment such as utilising less resources. At the same time it might be a 

disadvantage in terms of participants who might be more reluctant to participate initially in a 

group setting, where its participants share the same psychological experiences. This possibly 

underlines stigma on a societal level but this needs to be further investigated. 

The studies of this review also show that CBT’s positive therapeutic outcome on PND is not 

impacted by the socioeconomic status of the population. Post-partum women with depression 

can benefit equally whether they are from a lower-middle income country or high income 

country. This review includes studies from different countries and continents and are 

categorised differently according to the GDP per capita, e.g. Australia vs. Chile [64, 65]. 

Another conclusion of this review is around the outcome measures. Most studies in this review 

measured individual depressive symptomatology in the post-partum period. However, one study 

[16] focused on the mother’s depression and measured it as a primary outcome. The authors 

included additional information, e.g. mother-infant relationship. It is worth mentioning here that 

the relationship between mother-infant was not in relation to the newborn baby, but rather on 

the already existing children in the family. 

An issue that was raised was in relation to the target disorder and the self-reported measures 

which were used by the participants of some of the studies. The self-reported measures indicate 

https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR58
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depressive methodology but they do not necessarily ensure a formal diagnosis of depression. 

There was a lack of clinical diagnostic protocols in some of the studies. 

A difficulty that one of the studies highlights was in relation to CBT. CBT was considered to be 

time consuming and highly demanding in terms of resource intervention [55]. Treating PND with 

populations of low socioeconomic characteristics, or in countries of low to middle income would 

prove to be a challenging task. Providing treatment to depressed mothers overall has been 

proven to be a challenging task on its own, especially in relation to the delivery of intervention. It 

becomes clear that home visits are a preferable way of delivery over GP practice or a public 

hospital for varying reasons. A young mother, or a mother with a high-demanding household 

might find it difficult to transport herself outside her home for a number of reasons, including a 

lack of transportation, money or time. 

Another issue that was highlighted in our research was around the stigma of mental health 

issues. One study highlights the difficulties a clinical population, or mental health professionals 

might encounter in rural areas or low-income countries [56]. One way that the authors were able 

to deal with this issue was to support the idea that the CBT intervention was part of a larger 

community health program. Another way was that they promoted the idea of the infant’s health 

and well-being as a priority. 

Some studies had a high attrition rate up to 30% but not all of them. It was reported that some 

participants did not complete the treatment. There was also a variation in terms of their length, 

and number of phases in the follow up process. All studies except two [16, 50] had follow ups 

with variations in frequency the follow ups were conducted for the majority of the studies and the 

span of the time period over which this happened, e.g. 2 months versus 5 years. 

Almost all studies included different criteria in relation to population, e.g. primiparous vs. 

pregnant women vs. post-partum women, with different socioeconomic backgrounds and from 

different countries. We also did not have enough or adequate demographic information for all 

https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0240-5#ref-CR55
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the included studies, which would allow us further analysis and conclusion reaching in our 

review process. 

 

Has VR been used in the treatment of PND?  

From our investigation, we found no clinical trials that had used VR as a form of treatment for 

PND. However, we found three studies which used technological means in clinical practice. One 

study investigated the efficacy of Toddler-Parent Psychotherapy (TPP), for the improvement of 

parents’ and infants’ mental health [67]. The technological means that were employed during 

this study were videotapes which had recorded the interaction between the mother and the 

infant. However, the videotapes were used for supervision purposes to ensure the “fidelity of the 

intervention” itself. 

Another study investigated whether CBT could be delivered through the internet [40]. They used 

a specific program called MumMoodBooster. However, this did not include any VR elements. 

A third study used video recordings to assess the interaction between mothers and infants [68]. 

The intervention used in the study was infant massage in a support group. 

We have identified the lack of clinical trials using VR for the treatment of PND as a gap in the 

literature. For this reason we are planning to conduct two clinical studies following this review. 

The first one will be a pilot study which will measure the feasibility of using VR for the treatment 

of PND. This will act as a prerequisite which will guide us to conduct a clinical trial where we will 

investigate what effect, if any, VR has on traditional therapies for PND. 

 

Limitations 

As a narrative review, this study has some limitations. It is missing some of the qualities and 

advantages of the methodologies that a systematic review and/or a meta-analysis can provide. 
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This review does not give strong emphasis on the methodological flaws of the initial studies 

included in it. It also does not provide any statistical analysis of the data of the included studies 

which could highlight issues around variations in individual studies, heterogeneity, or effect size. 

In addition this review does not assess risk of bias in a systematic way. It does not use any 

specific tool to assess bias in regards to allocation concealment, blinding of participants, 

incomplete outcome data, and selective reporting. This review reports on the quality of studies 

and the reporting of bias within the studies but rather in a brief and not in-depth way. 

Another limitation was around the strict inclusion/exclusion criteria we used, and as a result, the 

total number of studies included was limited. We excluded studies of different type, such as pilot 

studies, observational studies, and case studies. We also excluded grey literature such as 

unpublished data, which otherwise might have offered a different or richer perspective. 

We excluded studies which had a different target disorder. In most cases, we included studies 

only for the treatment of PND. We did not touch upon the prevention of PND, prevention or 

treatment of ante-natal depression, management of ante-natal or post-natal anxiety or distress. 

We decided not to include any studies which did not measure as a primary outcome, the 

depressive symptomatology of the participants. For example we excluded studies which had 

different outcome measures such as mother-infant relationship. Although, it is known that the 

mother’s emotional state can affect the infant in different aspects of their lives at a later stage, 

such as their cognitive or emotional development. However, for the purpose of this review, we 

decided to exclude any studies that did not have the depressive symptomatology of the 

participants as the main or primary outcome measure, which is limiting in itself. 

 

Conclusions 

Taking into consideration the limitations of a narrative review, we believe our study contributes 

to the literature on various levels. 
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We were able to identify reviews in the literature which had examined various treatments for 

PND. These varied from psychosocial and psychological interventions, to health promotion, 

massage, and exercise. However, we wanted to focus on CBT treatments for PND. For this 

reason, we searched for clinical trials which had used CBT as their main treatment. We were 

able to extract data on what CBT treatments have been used. We identified 7 main CBT 

components frequently used for the treatment of PND. 

Researching mainly CBT treatments for the treatment of PND is one of the main contributions of 

this review to the current literature as we offer a rich CBT perspective for the treatment of PND. 

In other words we subtracted only the studies from the reviews that met our inclusion criteria in 

relation to types of interventions. For example, review [53] included 18 studies but only 8 of 

them met our inclusion criteria as that review investigated not only treatment but also screening 

of depression ante-natal and post-natal population. We borrowed only 6 out of 10 studies in 

another review [51] as it investigated a broader range of treatments for PND. Review [49] 

provided us with 4 suitable to our criteria studies out of 6 studies in total due to its focus on 

treatment but also prevention of PND, while review [54] with 3 out of 7 studies due to different 

study designs. Lastly, two reviews [47, 52] provided us with only one study each, with the first 

review having included 10 studies, and the second one with 8 included studies. The reasons 

were due to different types of interventions and different outcome measurements respectively. 

In addition, only two studies [48, 56] had been used by three different reviews at the same time 

[48, 51, 53]. 

Another important contribution of this review was the identification of CBT’s parameters and 

what makes it an efficacious clinical approach for PND. We identified parameters such as the 

delivery of CBT, the providers, and what measures were used, amongst others. An interesting 

finding was that intervention providers come from wide and varied backgrounds, both 

professionals and lay women. 
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The multitude of CBT parameters also depicts a richness of therapeutic approaches within the 

CBT spectrum, which highlights flexibility. CBT can be delivered by various providers, and in 

different ways. It is a highly effective clinical approach, but it has its clinical limitations. For 

example, CBT’s efficacy is time limited in the sense that it is effective for up to 6 months. Its 

impact plateaus after that time. 

We also found a gap in the literature indicating there have been no studies using VR for the 

treatment of PND. This leads us to the question of whether VR could be used as a possible 

treatment intervention method of PND. The next step will be to test this intervention. We aim to 

run a pilot study and measure its feasibility as a preparation for conducting a clinical trial at a 

later stage. 
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Abbreviations 

12-I-GHQ: 12 Item General Health Questionnaire 

ASSP: Ainsworth Strange Situation Procedure 

BDI: Beck Depression Inventory 

BDI-II: Beck Depression Inventory 

BSID: Bayley Scales of Infant Development 

BSQ: Behavioural Screening Questionnaire 

CBT: Cognitive-behavioural therapy 

CES-D: Centre for Epidemiologic Studies Depression Scale 

DMC: Dyadic Mutuality Code 

DSM-5: Diagnostic and Statistical Manual of Mental Disorders – Fifth Edition 

DSM-III-R (SCID): Diagnostic and Statistical Manual of Mental Disorders – III – R 

DSM-IV: Diagnostic and Statistical Manual of Mental Disorders – Fourth Edition 

EPDS: Edinburgh Postnatal Depression Scale 

ESDS: Epidemiological Studies Depression Scale 

GAF: Global Assessment of Functioning Scale 

GHQ: General Health Questionnaire 

GSPI: Goldberg’s Standardised Psychiatric Interview 

HAM-D: Hamilton Depression Rating Scale 

HDRS: Hamilton Depression Rating Scale 

HIV: Human Immunodeficiency Virus 

HRSD: Hamilton Rating Scale for Depression 

IPT: Interpersonal Psychotherapy 

K-10-IS: Kessler 10-Item Scale 

MABI: Mother’s Assessment of the Behaviour of the Infant 

MADRS: Montgomery-Asberg Depression Rating Scale 

MDD: Major Depressive disorder 
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MDIBSID: Mental Development Index of the Bayley Scales of Infant Development 

MSCA: McCarthy Scales of Children’s Abilities 

NBAS: Neonatal Behavioural Assessment Scale 

OTTF: Outside Treatment Tracking Form 

PAQ: Postpartum Adjustment Questionnaire 

PBCL: Pre-school Behaviour Checklist 

PCERA: Parent-Child Early Relational Assessment 

PCMD: Perinatal Common Mental Disorders 

PEG: Controlled Psychoeducational Group 

PHQ: Patient Heath Questionnaire 

PND: Post-Natal Depression 

PPAQ: Postpartum Adjustment Questionnaire 

PPD: Post-Partum Depression 

PSI: Parenting Stress Index 

RCT: Randomised Controlled Trials 

SAS: Social Adjustment Scale 

SASSR: Social Adjustment Scale-Self-Report 

SCID: Structured Clinical Interview for DSM-IV 

SRQ: Self-Reporting Questionnaire 

WPPSI: Wechsler Preschool and Primary Scales of Intelligence 
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Abstract 

Cognitive-behavioural therapy (CBT) is an effective treatment for post-natal depression (PND), 

a depressive disorder experienced in the post-partum period. Virtual reality (VR) has never been 

used for the treatment of PND. This pilot study investigated the feasibility of combining CBT and 

VR for the treatment of PND. It tests the entire treatment protocol, including the VR system. The 

results show that the combination of CBT and VR is feasible. The study identifies limitations and 

technical difficulties. It provides recommendations for the better implementation of VR within the 

treatment protocol based on the participants’ feedback. 
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INTRODUCTION 

Post-natal depression (PND) is a depressive disorder experienced in the post-partum period by 

up to 25% of new mothers [4]. Cognitive-behavioural therapy (CBT) is a highly researched 

treatment for PND [30]. CBT is defined as a psychological treatment where the focus is on 

identifying and challenging the individual’s dysfunctional thoughts in order to find more adaptive 

behaviours [11]. 

In the literature review we had conducted previously, we identified mainly CBT treatments for 

PND [29]. We found 7 CBT components in total, with cognitive restructuring and 

psychoeducation being the most frequently used. The second most frequent CBT technique 

was problem solving, while behaviour management, goal setting, goal achieving, and stress 

management were used less frequently.  

Cognitive restructuring is in the heart of cognitive therapy and a CBT component that 

contributes significantly to positive therapeutic outcomes [16] [17]. Cognitive distortions such as 

negative predictions, or ruminative thoughts, are frequent mental phenomena [7] and a focus of 

CBT [21]. CBT’s purpose is for the client to identify and modify their maladaptive cognitive 

processes, including polarised thinking, overgeneralizing and catastrophizing [9] [15].  

An aspect of CBT is about helping the individual to learn to manage stress in more constructive 

ways, using positive coping responses [24]. Another focus of CBT is about setting goals which 

are specific, measurable, achievable, realistic, and timed [31].  

These CBT components have many similarities between them. Robinson et al talk about stress 

management as goal setting [22]. They have developed a “stress relief toolbox” with 14 

activities, such as keeping a journal, going for a walk, and gardening amongst others. WebMD 

offers some ways of stress management through relaxation techniques [33]. They suggest 

meditation as one of the main stress management techniques with guided imagery, breathing 

exercises, and progressive muscle relaxation.  
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Schultheis and Rizzo define virtual reality (VR) as a human-computer interface where the user 

can immerse themselves in a virtual environment with “real life” qualities [25]. That state of 

immersion underlines a sense of presence in the virtual world [26]. The user can re-act or learn 

to manage effectively a stressful situation which was created in a lab and transfer that new 

knowledge successfully to real-life situations [14]. High levels of presence are associated with 

realistic and compelling virtual environments [6], while lower levels of presence with the content 

of the virtual environment being considered not believable [23]. 

A meta-analysis by Fodor et al reports that VR based interventions were more effective than 

control conditions, but with no real differences from other therapeutic interventions for anxiety 

and depression [13]. A systematic review by Valmaggia et al reports VR as an effective 

treatment for a range of severe mental health issues [32]. VR can be effective for anxiety 

disorders and specific phobias, pain alleviation, and autism amongst others [18]. 

Although there have been studies that use VR for parental stress resilience training with healthy 

subjects [2], there have not been any studies that combine VR and CBT with clinical population, 

in other words, with people who experience PND [29]. This, along with some recommendations 

for future work, are the main contributions of this study to the literature. This paper will act as a 

guide for a clinical trial at a later stage, testing whether VR can enhance the outcome of 

traditional therapies for PND. 

 

Objectives    

We ran a small sample pilot study to assess whether VR can be implemented with a traditional 

CBT treatment for PND. We wanted to measure levels of feasibility and of acceptance, and its 

practical parameters of the combination of VR and CBT. We aimed to identify any 

methodological problems, flaws, technical difficulties, and/or limitations on the protocols and 

research tools.  
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METHODS 

Study design 

This is a feasibility pilot study. CBT treatment for PND was up to 6 sessions, while using VR in 

session 4. Questionnaires were completed in the initial assessment and final session, along with 

semi-structured interviews conducted in the end. The trial took place in the Brief Intervention 

Service at WellSouth in Dunedin, New Zealand.  

 

Participants 

The sample was taken from local GP practices and other health care providers in Dunedin, New 

Zealand, without restrictions in ethnicity, socioeconomic background and employment status. 

There were 6 female participants with their ages varying between 25 and 40 years old, and the 

average age being 33.83. Six participants were married, and five employed. Four participants 

identified as NZ European, one as Other European, and one as Other Asian.  

Two participants had been diagnosed with depression and anxiety, two exhibited symptoms of 

post-natal depression, one participant with post-natal depression, and another one with 

recurrent depression. Three participants had a history of anxiety and depression. Four 

participants were on medication. No participants had any physical health and mental health co-

morbidities, or drug and alcohol issues. All participants presented no or very low risk to self or to 

others.  

 

Recruitment 

The facilitator of this pilot study, a mental health practitioner, contacted different GP practices 

and other health care providers in the area. He provided adequate information about the 

purpose of the study, referral process, ethics approval, issues of confidentiality, inclusion and 

exclusion criteria, assessment and clinical protocols.  
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Once the referrals were received and triaged, the facilitator contacted the participants over the 

phone to answer any questions or make any clarifications.  

 

Procedure 

Participants followed a six-session programme which consisted of CBT primarily. In the first 

session, data on demographics was collected. The participants signed the consent form which 

explained about confidentiality and their right to withdraw from the study at any point. They 

completed the Edinburgh Postnatal Depression Scale (EPDS) and the Generalised Anxiety 

Disorder Questionnaire (GAD-7) questionnaires. The facilitator did a comprehensive 

assessment and took into consideration clinical parameters such as family status, social circle, 

employment, medication, diagnosis, onset of symptoms, sleep, appetite, drug and alcohol, and 

levels of risk [8].  

In the second and third sessions, the facilitator provided psychoeducation around PND, 

identification of contributing factors and early signs [28]. The focus was also on stress 

management, cognitive restructuring, and goal setting. In the last part of the third session, 

participants were introduced to the VR programme.  

In the fourth session, the participants trialed the VR system, where they were exposed to a 

series of virtual stressors, while at the same time, they were asked to tidy up the virtual house. 

The VR session was divided into the introduction of 10 minutes, the main part of 15 minutes, 

and the end of 5 minutes. The fifth session focused on reinforcement of the techniques learned 

from the VR session.  

In the final session, participants completed four questionnaires: EPDS, GAD-7, Feasibility 

questionnaire, and Acceptance questionnaire. They gave feedback on their overall VR 

experience including levels of stress and levels of presence by answering open-ended 

questions.  
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Measures 

EPDS is a ten-item questionnaire which can identify symptoms or signs of depression in the 

post-partum period [10] [12]. GAD-7 is a seven-item questionnaire which is a reliable and valid 

measure of anxiety [27]. 

The feasibility questionnaire has 11 questions with five-point rating scale answers and 

measures the level of comfortableness, adequacy of information during the referral process, the 

ethics approval, and time allocation. The acceptance questionnaire has 17 questions with five-

point rating scale answers and 6 open-ended questions and measures time usage, level of 

easiness and acceptance, and identifies where there is any room for improvement. It was 

adopted from the ETIOBE study for the treatment and prevention of childhood obesity [5].  

 

VR system 

This VR system was designed and developed in the Information Science Department at the 

University of Otago in New Zealand. It has been used in three published studies [1] [3] [20].  

The VR environment depicts a middle-class house with two bedrooms, a bathroom, an open 

plan kitchen, a dining room, a living room, and a corridor. In its exterior, there is a front and back 

yard. The VR stressors can be manipulated by the therapist in terms of intensity (from 0-6), 

frequency, duration, and applied individually or simultaneously [2]. They are divided into three 

main categories and include amongst others: loud music, telephone ringing, newborn baby 

crying, toddler reaching for medication, power outage, fire in the kitchen, next door neighbours 

arguing, and next-door party. 

 

Ethical considerations 

Ethics approval was obtained for the study. 
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RESULTS 

The attrition rate for this pilot study was zero and all six participants completed the study. There 

were zero non-attendances without notification, and three cancellations during the trial.  

The number of sessions varied between 5 and 8 sessions, with most participants to have 

received six sessions, depending on their individual mental health needs at the time of the 

study. All six participants tried the VR system. 

There was a consistent reduction of final scores for both EPDS and GAD-7 questionnaires for 

five participants except one who scored higher by two points in EPDS and the same in GAD-7. 

The maximum score for EPDS is 30, while for GAD-7 is 21.  

There was a consensus amongst participants that the amount of information provided about the 

referral process, the ethics approval, and confidentiality were sufficient. All six participants felt 

comfortable throughout the recruitment process, and they found the implementation of the VR 

trial in session 4 suitable. The total number of sessions provided to the participants were 

considered adequate in addressing their mental health needs.  

Participants reported that there was adequate time to prepare for the VR session, while they 

found the VR system itself easy to use. However, more information and guidance were needed 

in the initial instructions provided. Participants identified the need of having different scenarios 

available, with positive elements and rewards. They also identified the need for the minimisation 

of obstructions in order to focus while they highlighted some technical problems, mainly a freeze 

in the system, and the functionality of the joystick.  

Participants reported that the questionnaires captured the essence of their mental health issues, 

that there was enough time allocated for the questionnaires to be answered, and that the setting 

and the location of the study was suitable.  

The time that the VR system was used by the participants varied between 10 and 30 minutes. 

Participants felt that the system was relatively easy to use and quick to learn, without 
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necessarily the need of professional support of having specialised knowledge of some sort. The 

system integrated well its different possibilities and it was not fragile.  

Participants felt comfortable and confident when using the system and that the choice of tasks 

within the treatments module were relatively easy to handle. They also felt the application was 

useful and practical. It could enhance decision-making such as prioritizing. The system could 

also raise awareness of how the participants have usually coped with stressful situations in the 

past and think about alternative ways of how to cope better.  

In contrast, there was doubt raised whether the system could speed up participants’ recovery, 

while at the same time it was expressed by some participants that they would not use the 

system frequently. Three participants experienced motion sickness, with a varying degree 

between them. They all described it as an unpleasant experience. Two of the participants were 

susceptible to motion sickness. However, the first participant who experienced motion sickness 

happened after a systemic failure. Another participant was not familiar with the functionality of 

the joystick, while the third participant navigated at a fast pace.  

Participants gave positive feedback about the debrief provided at the end of the session, that 

the VR programme was reliable, and that it started a conversation about stress triggers in real 

life and possible solutions. The VR experience was also seen as a training tool, being able to 

practice different skills such as prioritizing, and that it had similarities with real life.  

However, participants also provided feedback about some aspects of their VR experience which 

they did not like, such as some stressors being irrelevant, the navigation within VR was difficult, 

the virtual baby was too easy to look after, some tasks were simple and predictable. There was 

also a lack of options of resolving issues or completing tasks, not enough play time with the 

virtual baby, and a lack of instruction during their induction to the VR environment.  

All stressors and the sequence they were activated was appropriate and well accepted by the 

participants (please see Table 3-1). However, some participants’ feedback was that they would 

have preferred more activated stressors simultaneously in order to raise stress.  
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Table 3-1. Stressors and their sequence for each participant 

 

 

The levels of stress varied depending on the stressors, and other parameters. The most 

stressful aspect of the VR environment was when two or more stressors were activated at the 

same time. The toddler being next to the fire was highly stressful, while the crying baby and the 

doorbell ringing were also perceived as stressful. Equally, not being able to complete a task in a 

timely manner was stressful, while the phone ringing, the toddler next to the TV, the toddler next 

to the knife, the toddler in the highchair, and the music from the TV were the least stressful.  

The levels of presence varied. It was noted that participants felt mostly present in the VR 

environment when they perceived the stressors as realistic as possible. However, participants 

found some aspects of the environment such as the amount of rubbish relevant but unrealistic, 

in other words the content was not believable.  

Participants suggested some changes regarding the system itself or around the process 

surrounding the use of it. One common theme was time, and the need for more time before or 

during the trial, or at the completion of each task. Another theme was about needing more 

information to be provided about the VR system, while having the option to multi-task or being 

guided by a more positive scenario such as rewards and acknowledging participants’ efforts and 

achievements were seen as potentially beneficial by the participants.  

Participants acknowledged potential benefit using the VR programme and varied from the 

system acting as a reinforcement and a reminder of already possessed skills they had, such as 

prioritizing and decision making which they found reassuring. The programme also raised 
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insight about a tendency by some to be self-critical, or lacking good stress management skills, 

such as being reactive or lacking boundaries in their personal relationships. The programme 

also raised awareness around health and safety issues in their own living conditions.  

The VR environment included positive elements such as the background music, which was 

found to be relaxing and rewarding, the baby’s bedroom which felt comfortable to be in, while 

the idea of finding a parcel at the door was exciting.  

 

DISCUSSION 

In this pilot study, all six participants reported feeling better, more relaxed and with improved 

mood, better self-esteem, and improved sleep and appetite at the end of therapy. They were 

using good coping strategies for anxiety and depression, such as time out, gardening, and yoga, 

being able to reprioritize, and single task. There was also a reduction in their ruminative 

thinking.  

Some participants had started being more responsive than reactive to stressful situations, 

having more realistic self-expectations, and connecting with family and friends. Two participants 

were preparing to transition back to employment with confidence. Although some participants 

still experienced some anxiety at the end of the study, they had gained good insight around 

triggers and coping strategies.  

The levels of feasibility and acceptability for the combination of VR with CBT were satisfactory. 

All participants felt comfortable during the pilot study and its processes. However, they felt some 

information was missing regarding the VR system, its stressors and the theoretical background. 

They found the system easy to use, and without any major professional input. However, they 

were skeptical about using it again, or about its usefulness and therapeutic element. This is also 

possibly since half of the participants experienced motion sickness, and some felt that it was not 

challenging enough, and the tasks were simplistic. However, the system had a good 

psychoeducational element with practical applications.  
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We identified several limitations in this pilot study which will create the framework for the 

improved implementation of VR with CBT at a later stage. One limitation is the lack of a follow 

up post-intervention. Although all six participants showed improvement in terms of anxiety and 

depression, we don’t know their progress post-intervention.  

The selection of the VR stressors was problematic. We hypothesized that all stressors would be 

stressful, however some were irrelevant or not challenging enough for the participants, and thus 

not realistic.  

Finally, there was a lack of positive reward or relaxing time within the virtual experience. Some 

participants reported they would have preferred more options such as holding the virtual baby 

and sitting on the sofa, trying to relax or acknowledging their achievements.  

 

CONCLUSION - RECOMMENDATIONS 

In summary, VR can potentially be implemented in a traditional clinical setting such as CBT for 

the treatment of PND. CBT and VR share some common therapeutic elements such as decision 

making, prioritizing, insight, and stress management. VR can potentially compliment CBT in the 

treatment of PND, but this is yet to be tested.  

Taking into consideration the conclusion and the limitations of this pilot study, and for the better 

implementation of VR with CBT, some changes are recommended. One change would allow the 

participants to choose the stressors that they consider to be the most relevant to them.  

Another recommendation is for the facilitator to spend adequate time explaining the programme 

and stressors to the participants, and to provide them with a theoretical background for better 

understanding and acceptance of the system.  

Another recommendation is around motion sickness and its minimisation. It is recommended 

that participants should be invited to spend adequate time before the trial begins in order to 

become familiar with the system, its components, and the tasks to be completed [19]. It is also 

recommended for the VR trial to be divided in two parts with a 5-minute break in between. 
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Another solution is about the participants to be reminded to slow the pace of navigation within 

the virtual environment. It is also advised that if the participant is susceptible to motions 

sickness, to encourage the idea of non-prescribed medication for motion sickness to be taken 

an hour before the trial begins.   
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Chapter 4: The combination of cognitive-behavioural therapy with virtual reality for the 

treatment of post-natal depression in a brief intervention context: A single-case studies 

trial. 
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Abstract  

Post-natal depression (PND) is a mood disorder with potentially devastating effects to the 

individual on many levels. It can affect cognitive functioning, motivation, and self-esteem. The 

person can socially withdraw from their immediate familial or social circle. It can affect bonding 

and quality time between mother and baby. There are many effective therapeutic treatments 

used for the treatment of PND such as cognitive-behavioural therapy (CBT) and interpersonal 

psychotherapy (IPT). This study using a single-case studies trial with 15 participants 

investigates the clinical usefulness of combining CBT with virtual reality (VR). Results show that 

the combination of CBT with VR is an effective treatment for PND. In addition, VR can enhance 

awareness, decision making, and self-appreciation within the individual, and can also have real-

life applications. This study also shows that the combination of VR and CBT is feasible, while 

the use of such a technology is well accepted.   

 

Ethics   

This trial has been approved by the ethical committee of Universitat Jaume I with file number 

"CD/33/2019". It was conducted in accordance with the Declaration of Helsinki (1964), and with 

the participants’ understanding and consent.  
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INTRODUCTION  

Post-natal depression (PND) is a mental health issue which is frequently experienced by 

mothers and fathers in the post-partum period [1]. It is a depressive disorder and is 

characterised by symptoms such as low mood, low motivation, feelings of hopelessness, being 

tearful, feeling unsupported, and negative self-esteem amongst others [2]. It can have 

devastating effects on the individual but also on the family if undiagnosed or left untreated.  

Recently, institutions and health systems have started paying close attention to this frequently 

experienced mental phenomenon and have started implementing measures for providing 

adequate treatment to the individuals and families directly affected.  

There are different psychological treatments used for PND. The two most prominent ones are 

cognitive-behavioural treatment (CBT), and interpersonal psychotherapy (IPT) which are 

effective in treating PND in the mild to moderate range [3]. CBT can be delivered successfully in 

a brief and structured way and it can have good therapeutic outcomes on people with 

depression in the post-partum period [4]. In addition, other treatments can be very successful 

and are used frequently such as person-centered counselling, group therapy, couple’s therapy, 

solution focused brief psychotherapy, eye movement desensitization and reprocessing, 

psychodynamic psychotherapy, and dialectical behavioural therapy [5].  

The use of virtual reality (VR) has proven effective and clinically useful in the treatment of 

various psychological problems, especially anxiety disorders [6]. The Institute for Cognitive and 

Clinical Neurosciences at Monash University has been conducting promising research on the 

effect of VR on addictions such as gambling [7]. They use reverse engineering to train the users 

of the virtual environment to identify the cues that trigger their gambling behaviour. Reverse 

engineering is the process where a product is copied and analysed to obtain more precise 

information about it that is unavailable otherwise, or to recreate the product itself [8]. Other 

research defines reverse engineering as the breakdown of a system which helps us understand 
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better about its functioning, complex issues surrounding it, to recover information, and to identify 

any side effects [9].     

Image data analysis or processing has been used extensively in science and has many 

applications in different fields. The objective of image processing is to draw out useful 

information such as estimating distances and detecting objects, amongst others [10]. It can be 

utilised for identifying external characteristics of an object such as surfaces, texture, and lines, 

or it can be used for the identification of the internal components of an object [11].  

VR can enhance this process in a fast and efficient way [12], and it can be combined with 

reverse engineering and image data analysis to improve hardware or software. Research has 

shown that laser scans using 3dmesh and jointly with surface texturing can measure objects 

and virtually reconstruct them accurately using reverse engineering [13, 14].  

Although VR has many applications, to our knowledge, the use of such technology for the 

treatment of PND has not been investigated yet. This is an unexplored clinical territory that 

could potentially be of great clinical value for an important clinical matter such as PND.  

 

Objectives 

There were three objectives for this clinical trial: efficacy, feasibility, and acceptance. More 

specifically, we wanted to explore whether the combination of CBT with VR can be effective for 

the treatment of PND. We wanted to investigate whether VR can influence the therapeutic 

outcome of traditional therapies for PND. If so, in what ways?    

Another aim was to investigate the feasibility of combining VR and CBT for PND. We wanted to 

find out about the referral process and confidentiality, the number of sessions provided to the 

participants, whether they had enough time and information amongst other things.  
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A final objective was to investigate the levels of acceptance, and whether participants had 

accepted the VR technology. We investigated parameters such as likeness, and levels of 

comfortableness by the participants using such technology.  

 

METHODS 

Participants 

The total number of participants were 15. They had been referred by their GP or other 

health/mental health providers in the city of Dunedin, New Zealand. Participants were eligible for 

health care in New Zealand and were not excluded from this trial based on their ethnicity, 

socioeconomic status, and employment status. Table 4-1 includes all socioeconomic 

characteristics of the participants of this study.  

Participants were selected for the trial if they were at least 18 years old, if they were in the post-

partum period, if they had been diagnosed with PND by their GP or health provider, if they self-

reported they were suffering from PND or if they were experiencing depressive symptomatology 

in the post-partum period, or if they were in the mild to moderate range of depression, and if 

they were in good physical health.  

In contrast, the participants were excluded if they suffered from physical health co-morbidities 

which were disabling such as brain injury, if they had an alcohol and/or drug dependency, if they 

had concurrent mental health problems, with a history of depression, if they had been 

hospitalised for mental health issues in the year before the trial started, if they were receiving 

any psychological treatment for depression at the time of the trial, and if they exhibited 

moderate to high risk of self-harm or suicide.   
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Table 4-1: Participants’ sociodemographic information 

Participants n=15 

Age Mean age = 29.06 years 

Sex  Female = 15  

Ethnicity NZ European / Pakeha = 11 

Europeans = 2 

Maori = 1 

Filipino = 1 

Marital status Married = 10  

In partnership = 5  

Education Post-graduate level = 1 

Undergraduate level = 3 

Secondary level = 11 

Employment status Employed / maternity leave = 7  

Unemployed = 7  

Student = 1  

Medication Medication = 3 

Fluoxetine 

Citalopram 

Sertraline 

Alcohol/drug use No alcohol or drug use = 12 

Minimum use of alcohol = 3 

 

Participants’ clinical situation 

Participants initially exhibited sleep issues, anxiety and stress, difficulty to cope, mood issues, 

health related stress for themselves or their babies, poor self-care, bonding issues, anxiety 
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about death or dying, lack of enjoyment, transition difficulties, confidence and self-esteem 

issues, and poor self-care.   

Most participants had good pregnancies with no major complications, with one participant 

having been proactive and enjoyed an ante-natal class. However, some participants had 

experienced complications during the labor, with one participant having had undergone a C-

section, while another had an operation for the placenta to be extracted.   

More than half of the participants (n=8) were breastfeeding during their participation in the trial, 

with most of them having had experienced some complications in relation to the breastfeeding, 

mainly pain or some infection such as mastitis. It was noted that some participants’ difficulty to 

breastfeed their babies underlined feelings of guilt.  

Most participants (n=13) experienced sleep issues such as lack of routine or lack of sleep 

hygiene. Participants’ tendency to ruminate was a contributing factor to maintenance or 

exacerbation of sleep issues. Another factor was feeding their babies in the middle of the night. 

On the other hand, almost all participants had steady and good appetite which was rich in 

nutrients for themselves and their babies.   

Participants identified specific areas they wanted to improve in their lives such as anxiety and 

depression. They wanted to learn to manage stress better and to relax more easily. They 

wanted to reduce their rumination, to be able to reprioritize better, and to become empowered 

and confident. Other areas they wanted to work on was to improve their communication skills for 

having more meaningful personal relationships. They wanted to regain a sense of control and to 

move forwards in their lives.   

            All participants were reactive, feeling irritable and getting angry more easily than usual. One 

participant presented bonding issues with her baby. Most participants were exhibiting social 

withdrawal to an extent, but they all had at least one person they confided with. Another theme 

identified was around stress and worry, and some participants would feel more worried about 

health issues, mainly around their baby’s health. As a result, some participants would present 



144 

 

some cognitive deficits such as catastrophizing, focusing on the negatives amongst other 

things, or having high and unrealistic self-expectations. Two participants were exhibiting 

repetitive behaviour such as washing hands. Some participants would tend to feel overwhelmed 

with tasks that they had mastered before the birth of their babies. Lack of personal space and 

time were common elements in the participants’ life circumstances.  

 

Measures 

In Table 4-4 are presented all the measures included in this study and the timeframe they were 

administered. There were eight questionnaires used in this trial: the Edinburgh Postnatal 

Depression Scale (EPDS), the Generalised Anxiety Disorder 7-item (GAD-7), the Kessler-10 

questionnaires (Kessler-10), the Daily questionnaire, the Session evaluation questionnaire, the 

VR session questionnaire, the Feasibility questionnaire, and the Acceptance questionnaire.  

The first three questionnaires, EPDS, GAD-7, and Kessler-10 were borrowed from international 

literature and their English version was used for this study. The remaining five questionnaires 

were produced by the authors of this study, with the Feasibility and Acceptance questionnaires 

having been based on two questionnaires used in a pilot study previously but with some minor 

modifications [15].  

EPDS is a screening tool which has 10 items and can identify symptoms of depression during 

pregnancy and in the post-partum period [16]. It has good psychometric characteristics such as 

good sensitivity in identifying PND [17]. EPDS also has good internal consistency reliability [18], 

and good validity in terms of sensitivity and specificity, even cross-culturally [19]. It has also 

been used in different languages [20, 21]. 

GAD-7 is a screening tool with 7 items that can screen for generalised anxiety disorder and 

assess symptom severity. It has good validity [22], and reliability [23].  

Kessler-10 is a 10-item screening tool that has good psychometric properties [24]. It has also 

good levels of internal consistency and validity [25]. 
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The Daily questionnaire (Table 4-2) consisted of 6 items. The first 2 questions were borrowed 

from the PHQ-9 questionnaire which asked about interest or pleasure in doing things, and 

feeling down, depressed or hopeless. The next three questions were borrowed from the GAD-7 

questionnaire which asked about feelings of nervousness, worrying, and irritability. The last 

question measured confidence and self-efficacy. The participants were required to complete this 

questionnaire daily throughout the trial and the week leading to the follow up interview.  

It is worth clarifying here that for questions 1 and 6 of the Daily questionnaire an upward trend 

would reflect an improvement in the participants’ symptomatology, while a downward trend 

would show deterioration in symptomatology. In other words, 0 meant that participants would 

feel not interested and not confident respectively, while 10 meant that participants found interest 

in activities, and felt confident. In contrast, for questions 2, 3, 4, and 5 a downward trend would 

show an improvement, while an upward trend would show deterioration in participants’ 

symptomatology. In other words, 10 meant that participants would feel depressed, anxious and 

worried, while 0 meant that participants’ mood had improved, felt calm, and relaxed.  
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Table 4-2. Daily questionnaire 

Please answer the following questions by ticking the box which best describes how you feel today. 

On a scale between 0-10:  

1) Interest or pleasure in doing things 

0  

(no 
interest) 

1 2 3 4 5 6 7 8 9 10 
(great 
interest) 

 

2) Feeling down, depressed, or hopeless 

0  

(very 
depressed) 

1 2 3 4 5 6 7 8 9 10 (not 
depressed 
at all) 

                             

3) Feeling nervous, anxious, or on edge           

0 (highly 
anxious) 

1 2 3 4 5 6 7 8 9 10 (not 
anxious 
at all) 

                                                           

4) Not being able to stop or control worrying    

0 (very 
much 
worried) 

1 2 3 4 5 6 7 8 9 10 (not 
worried 
at all) 

                                                      

 

5) Becoming easily annoyed or irritable    

0 
(annoyed) 

1 2 3 4 5 6 7 8 9 10 
(calm) 

 

6) How confident do you feel about accomplishing today’s tasks?  

0 (not 
confident) 

1 2 3 4 5 6 7 8 9 10 (highly 
confident) 

                                                            

 

The Session Evaluation Questionnaire (Table 4-3) measured the usefulness and relativity of 

each session, while the VR session questionnaire measured whether the VR session was useful 

to the participants and relevant to their life circumstances. Both questionnaires used the same 

questions, but the VR session questionnaire focused on the use of VR in therapy.  
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Table 4-3. Session Evaluation Questionnaire 

1) On a scale 0-10, how would you rate the usefulness of today’s session? 

    0   

(not 

useful) 

1 2 3 4 5 6 7 8 9 10 (very 

useful) 

 2) On a scale 0-10, how relevant did you find today’s session to your life circumstances?  

     0 (not 

relevant) 

1 2 3 4 5 6 7 8 9 10 (very 

relevant)  

3) Was there anything in particular that you liked about today’s session?  

Yes, it was…  

4) Was there anything in particular you did not like about today’s session?  

Yes, it was….  

 

The Feasibility questionnaire (Appendix A) has 11 questions with a 5-point Likert scale and 

asked about levels of comfortableness during recruitment, whether the facilitator gave enough 

information about referral process, ethics approval, and confidentiality, about the VR session 

being implemented in the fourth session, about the number of sessions and whether adequately 

addressed the mental health needs of the participants, whether there was adequate time to 

prepare for the VR session, whether the setting and the location of the study were suitable, 

whether the follow up call after the VR session in case participants experienced motion sickness 

was useful, and whether they would change anything in the whole process.  

The Acceptance questionnaire (Appendix B) had initially been based on a questionnaire 

borrowed from the ETIOBE study which investigated childhood obesity [26]. It has 16 questions 

with a 5-point Likert scale and four open ended questions. It asked questions about total time 

use of the system, whether the system was easy to use, or whether they would like to use it 
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often, about levels of difficulty degree of the system and if it could be easier to use, whether 

they needed the support of an expert, whether the different possibilities of the system are well 

integrated, whether the system was too fragile, whether it would be easy to use or was it too 

long and complicated, levels of comfortableness and confidence using the system, whether they 

needed to prepare a lot in order to use the system, whether the choice of tasks within the 

treatment modules were easy or difficult to handle, whether the system could speed up their 

recovery, whether they would use it frequently, and whether the application was useful. There 

was also the remarks section in the end which asked about what they liked most and least, 

whether there was something missing, and what tasks or things could they do better in their 

daily routines after having used the VR system.  
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Table 4-4. List of measures and their timeframe  

Phases Measures  Timeframe 

Pre-

treatment  

- Daily questionnaire 

- EPDS, GAD-7, Kessler-10 

- Session evaluation questionnaire 

- Answered daily  

- Initial assessment 

-At the end of the session 

During 

treatment 

- Daily questionnaire 

- VR session questionnaire 

- Session evaluation questionnaire 

- Answered daily 

- 4th session 

- At the end of each session 

Post-

treatment 

- EPD-S, GAD-7, Kessler-10, Feasibility 

and Acceptance questionnaires, Daily 

questionnaire, Interviews with open-

ended questions 

- Session evaluation questionnaire 

- Post-treatment assessment 

 

 

 

- At the end of the session 

Follow-up - EPD-S, GAD-7, Kessler-10, Daily 

questionnaire, Interviews with open-

ended questions 

- 3 months post-treatment follow-up 

 

VR system 

The VR system [27] used for this trial was the same as for the pilot study previously [15]. The 

VR hardware is comprised of two computer sets, a pair of headsets each, a video camera each, 

a mouse, and a joystick (please see Figure 4-1). The technical characteristics of the VR 

hardware were as follows: “Windows 7, Dell OptiPlex 3020 PC (Intel Core TM i5-4670 @3.40 

GHZ, RAM 8 GB), LCD screen (Dell E1910C, 19′′, 1440 × 900), Logitech HD webcam C270, 

Tritton Kunai stereo headset, and Logitech X3D for a joystick” [28, pg. 921].  The mouse was 

used by the therapist, while the joystick is used by the participants to navigate themselves in the 

virtual environment.  
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The audio and video communication between the two computers used “Video Chat” developed 

by Midnight Status, which increased the quality of the picture and the sound [29].  

Both computer sets communicate with an Ethernet cable. The therapist and participants can 

communicate with each other via the headphones, and they are also able to see the other 

person via a videoconferencing window in the top part of the screen. This reflects the design 

and purpose of building this system which was for the users to operate and in a joint virtual 

environment. It also allows for remote communication between the two parties.   

 

Figure 4-1. Hardware and virtual environment on participant’s side 

 

The virtual environment depicts a middle-class house, with two bedrooms, a bathroom, a 

kitchen – dining room, and a living room, all with suitable furniture such as beds, sofas, drawers, 

curtains, kitchen appliances, and bathroom utilities. There is also an outside area with a garden 

and a playground.   
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In a study [29] conducted for exploring the feasibility and utility of the VR system, mental health 

professionals of different backgrounds, such as psychology and psychotherapy, felt that the 

system could be used as a stress resilience tool for different mental health disorders. It was 

hypothesised that this VR system could be used for: phobias, stress and anxiety, PTSD, mood 

disorders, autism, ADHD, eating disorders, personality disorders, sexual dysfunction, and 

psychotic disorders. Although it is not certain at this stage how the VR system could be utilised 

for a vast array of mental health issues, the initial feedback is promising.  

 

Virtual stressors 

The stressors of the VR programme were divided into three main categories. These were the 

Home stressors, the Toddler’s stressors, and the Neighbour stressors. Table 4-5 below 

describes the stressors in each category and has been adopted [27].   
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Table 4-5: Virtual stressors and their categories 

Category Virtual Stressors 

Home stressors Peaceful environment (quiet music from the TV) 

 Pet noise (cats meowing) 

 Noisy loud music from the radio 

 Loud doorbell 

 Loud and constantly telephone ringing 

 Loud and constantly crying newborn baby 

 Power outage scenario 

Toddler Natural movement in the same location with talking 

 Moving next to the TV 

 Trying to reach the telephone 

 Climbing a high-chair 

 Trying to reach some medications 

 Trying to reach and grab a knife 

 Being next to a fire in the kitchen scenario 

Neighbours stressors Peaceful sounds (birds) 

 Loud traffic 

 Loud dogs barking 

 Loud sirens  

 Loud party 

 Neighbours arguing and fighting loudly 

 Neighbours extreme violence scenario 

 

One of the functions of the programme was that each stressor could be adjusted by the 

therapist in terms of volume and the length of being used. They could also be activated 
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separately or simultaneously (see Figure 4-2). In general, the use of the stressors was flexible 

and adopted to the different needs of each user of the VR programme.  

 

 

Figure 4-2. Virtual stressors activated simultaneously  

 

 

 

Experimental Design 

This was a single case design trial. There are different single case designs such as AB, ABA, 

ABAB, multiple baselines, alternating treatments, changing criterion, or a combination of them 

[30]. We chose the multiple baseline design as its design allowed us to explore the efficacy of a 

single treatment in a relatively small number of participants, without having to use a control 

group [31]. Single case studies require less resources and can highlight individual differences 

[32].  

Single case designs require the repeated measurement of the dependent variable in specific 

time intervals as the independent variable gets manipulated [32]. To ensure the external validity 
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of the treatment, three different baselines were defined. For both baseline and treatment stages, 

5 assessment points were also defined to ensure the generalizability of findings [33].  

We collected data daily using the Daily questionnaire which consisted of six questions. The data 

collected is presented in the different Figures in the Results section, which include the mean 

values of the participants’ scores from the three baselines. The Figures are the visual 

representation of the data which highlights the overall progress of the participants starting from 

baseline, during treatment, and up until the follow up period. In that way, we were able to 

conclude safely whether the introduction of the treatment had an effect, and whether any 

therapeutic gains were maintained in the follow up period. We were also able to compare and 

identify any similar trends in the progress of the participants from each baseline separately 

which helped us answer some of the research questions easier.  

Single case designs allow for a greater flexibility in designs compared with traditional larger-

scale trials, including the ability to change the ongoing treatment if this proves to be problematic 

[34, 35]. In the present study, a CBT treatment was offered, a well-researched and widely 

accepted psychological intervention [36]. In addition, VR was also offered and was part of the 

treatment protocol. However, participants had the option to withdraw at any point during the 

study in case they would have chosen to.  

Randomisation of participants was done by an independent researcher from Universitat Jaume 

I. The duration of baselines was based on three restrictions: the minimum duration of the 

baselines would be 8 days, while the maximum duration was 14 days. The result of the baseline 

randomisation was for baseline 1 to be 9 days, baseline 2 was 11 days, while the third baseline 

group was 14 days. Participants were assigned to the baselines based on the order of 

recruitment. As a result, baseline 1 had five participants, baseline 2 had 4 participants, while the 

third baseline had six participants. However, baseline 1 and baseline 3 had two participants 

each who dropped out of the study following the initial assessment. Considering that the 

dropouts were distributed in 2 baselines, this minimized the risk of threats to the validity.  

  



155 

 

Procedure 

The therapist, a Mental Health practitioner with over 18 years of clinical experience on mental 

health issues including PND, contacted GP practices and other health providers in the Dunedin 

area, New Zealand. He provided detailed information about the trial, the inclusion and exclusion 

criteria, the process of recruitment, the ethics, confidentiality, and risk mitigation process.  

The therapist triaged the incoming referrals initially to assess whether they met the inclusion 

criteria of the study and which ones were not accepted. The ones, which did not meet the 

inclusion criteria, were declined and referred back to their health provider. There was an initial 

brief phone consultation between the researcher and the potential participants to assess each 

participant’s interest in the study, to explain the treatment rationale and clarify any doubts that 

participants may have, and to answer any questions that the participants had about the trial. 

Once the number of participants who had agreed to participate in the study was reached, the 

therapist obtained the participants’ consent verbally and recorded their demographic data. Next, 

the therapist and the participants arranged for the initial assessment in a mutually agreed day 

and time. The initial assessment occurred in three groups in three consecutive days. This was 

necessary as the initial assessment for each participant were facilitated by the therapist himself 

and without somebody else’s input.   

In the pre-treatment phase, the therapist conducted a complete initial assessment, with the 

participants completing four questionnaires, EPDS, GAD-7, Kessler-10, and Session evaluation 

questionnaire. Following the initial assessment, the participants were asked to start completing 

the Daily questionnaire on all phases of the trial, the pre-treatment, throughout all phases of 

treatment, post-treatment, and follow up. There were also given the option to receive a text 

message to their mobile phones as a reminder for completing the Daily questionnaire.   

During treatment, the facilitator and each participant would work on specific areas of clinical 

importance following the clinical protocol and in accordance with the clinical presentation of 

each participant. They were encouraged to implement the skills and strategies they had learned 
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in the clinical room and transfer them to their everyday lives. In addition, participants were 

asked to keep completing the Daily questionnaire. They were also asked to complete the 

Session evaluation questionnaire at the end of each session. The questionnaire about the VR 

session was completed once, right at the end of the VR trial session. They were asked for their 

feedback about their VR experience following the VR session.   

In the VR session, the facilitator and each participant were in to two different rooms which the 

facilitator had prepared accordingly. The therapist ensured the correct functioning of the 

technology, the visual and audio communication between facilitator and participants before the 

trial started. The facilitator introduced the users of the programme to the virtual environment, 

where the participants were able to navigate themselves within it in order to get a “feeling” of the 

environment. The participants’ introduction to the VR system would last approximately five 

minutes, the main part lasted thirty minutes, while the conclusion five minutes. However, the 

main part was divided in two parts and a break in between for the participants who were 

susceptible to motion sickness. In the last part of the session, the facilitator invited the 

participants to give feedback on their experience overall which also acted as a debrief.  

During the VR trial, the facilitator used different psychological techniques when collaborated 

with the participants during the VR session, such as guidance, reflective listening, and 

acknowledging. The facilitator guided the participants when it was necessary. This was mainly 

for navigation purposes around the virtual environment. For example, the facilitator would 

remind participants to move forward, slow down, or go to the left or right. The facilitator would 

draw their attention to specific content of the environment, when needed. This could be around 

specific visual and auditory cues. The facilitator would ask the participants to change their view 

of the virtual environment, if needed, by pressing the lever, or guide them of how to overcome 

some technical difficulties.  

The second technique was about reflective listening and checking with the client how they felt 

which underlined a feeling of immediacy. The purpose of that was for the facilitator to get a clear 
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idea of what was happening for the participants, and for them to be able to articulate about their 

emotional states clearly. The third approach was about acknowledging and rewarding the 

participants’ efforts. The facilitator would comment upon their actions taken within the virtual 

environment, or how they responded or reacted to a virtual stressor. This would create a sense 

of direction and positive reinforcement.  

At post-treatment, the participants were asked to complete 7 questionnaires, that of EPDS, 

GAD-7, Kessler-10, Feasibility and Acceptance questionnaires, Session evaluation 

questionnaire, along with the Daily questionnaire for the whole week before the last session 

(refer to Table 4-5). They were also asked, in semi-structured interviews with open-ended 

questions, to provide feedback on their experience about the VR programme and their progress 

during the trial overall.    

There was a follow-up phone interview three months post-intervention where the participants 

completed the Daily questionnaire, EPDS, GAD-7, and Kessler-10 questionnaires. During the 

interview, they gave their feedback on their progress for the last three months in a semi-

structured way with open-ended questions.  

 

Treatment 

This trial examined the effect of VR with CBT on mild to moderate range depression in the post-

partum period. The number of sessions were 6 in total. The facilitator used CBT techniques in 

four different components of clinical interest: psychoeducation, stress management, cognitive 

restructuring, and goal setting and achieving.   

The first session was mainly the comprehensive assessment which covered issues such as 

background history of the participants, family status, employment, presenting problem, 

symptomatology, history of pregnancy, labour issues, breastfeeding difficulties, medication, 

physical health status, drug and alcohol use, sleep, appetite, and risk.   
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The second session focused on psychoeducation and stress management. The facilitator gave 

information to the participants about symptomatology of PND with an emphasis on sleep 

hygiene and how to develop good sleeping patterns. The stress management focused on 

mindfulness as it is an effective way to cope with rumination better. The facilitator was able to 

show some practical exercises such as grounding in the present moment, and diffusion of the 

ruminative thoughts.  

The third session focused on identifying stressors for each individual participant. The stressors 

varied from family dynamics and relationship issues, breastfeeding difficulties, attachment 

issues, bonding between mother and infant, lack of support, and financial issues. The focus was 

also on cognitive restructuring where the facilitator and participants worked on themes such as 

unrealistic expectations, polarised thinking, jumping to conclusions, and catastrophising. The 

last part was about identifying goals that the participants would like to achieve and identified 

practical ways to do that. In the end, the participants were introduced to the VR programme. 

The facilitator explained about the purpose of the system, and how it worked. He introduced 

them to the virtual stressors where the participants were able to choose which were most 

relevant to them and in what sequence they would be activated. The participants also used the 

VR programme briefly.   

In the fourth session, the participants used the VR system. The participants were exposed to a 

series of stressors, while they had to tidy up the virtual house. They had to pick up the rubbish 

from the floor, and place some of the objects, which were located on the floor back to their 

original place, e.g., wine bottles back to the wine rack, knives back to the knife rack, etc. The 

goal was for the participants to learn how to manage their stress better and was based on 

prioritization, decision making, grounding self onto the present moment, and self-awareness.  

In the fifth session, the focus was the maintenance of already achieved goals and working 

through obstacles. However, the participants worked on identifying new skills learned from the 
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VR trials. The facilitator helped them identify ways of implementing them into their everyday 

lives.  

The sixth and final session was about evaluation and closure. The participants gave an 

overview of the sessions, their experience, and an update of their overall progress since they 

started therapy.  

  

Statistical analysis 

We wanted to determine whether there was an effect of the whole therapeutic approach on the 

participants of this trial. For this reason, we ran the Cohen-d test for the following 

questionnaires: EPDS, GAD-7, and Kessler-10. We found the mean values and standard 

deviations for all participants for the baseline, post-treatment, and follow up periods and 

compared them with each other. To determine whether VR had any effect, and to what extent, 

on the overall therapeutic outcome for PND, the mean values and standard deviations were 

found. We ran the Cohen-d test for the Daily questionnaire and compared the mean values 

between baseline vs session 2 vs session 3 vs VR session vs session 5 vs follow up. The mean 

values and standard deviations for both the Feasibility and Acceptance questionnaires were 

also calculated.  

 

RESULTS 

First, for better statistical power, all 11 participants who completed the trial were combined. 

Figure 4-3 shows the results from the questionnaires Kessler-10, GAD-7, and EPDS. They 

include the baseline, the post-treatment, and follow up periods. All three questionnaires show a 

clear reduction in the post-treatment and follow up periods following the baseline time frame. 

Table 4-6 includes the mean values and standard deviations of the same three questionnaires 

in the three different time periods.  
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Cohen-d test (see Table 4-7) shows that the differences in the mean values in all questionnaires 

and in all in between comparison between timeframes are large with one exception being 

medium. For example, in the comparison between baseline vs post-treatment in Kessler-10, the 

d estimate is medium with a 95 percent confidence interval. However, comparing the post-

treatment vs follow up in the same questionnaire, the d estimate is considered large. In the 

GAD-7 questionnaire, the d estimates when comparing baseline vs post-treatment and post-

treatment vs follow up are both large with a 95 percent confidence interval. Similarly, the d 

estimates between baseline and post-treatment, and post-treatment and follow up for the 

Kessler-10 questionnaire are both estimated large with a 95 percent confidence interval.     

 

Figure 4-3: Mean* values for Kessler-10, GAD-7, EPDS questionnaires 

 

*left column represents the mean values of the questionnaires 
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Table 4-6: Mean values and standard deviations () for Kessler-10, GAD-7, EPDS 

questionnaires 

Measures  Baseline Post-treatment Follow-up 

Kessler-10 26.27 

(7.36) 

21.36 

(7.36) 

15.50  

(3.06) 

GAD-7 11.45 

(4.65) 

7.00 

(3.71) 

2.70  

(1.63) 

EPDS 13.54 

(4.96) 

7.81  

(4.81) 

4.40  

(3.13) 

 

Table 4-7. Cohen-d – effect size 

Questionnaires Baseline vs Post-treatment Post-treatment vs Follow Up 

Kessler-10 
0.67 (medium) 1.02 (large) 

GAD-7 
1.06 (large) 

1.47 (large) 

EPDS 1.17 (large) 0.83 (large) 

 

Figures 4-4 until 4-9 show the results from the Daily questionnaire. Their format is presented 

based on [37]. There is a clear improvement from session to session, starting from baseline until 

the follow up periods in the participants from the three different baselines established. However, 

the improvement in symptoms becomes clearer following the VR session (see Table 4-8). For 
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example, in the first question about interest or pleasure in doing things, there is an increase 

following the initial assessment, with that increase being more noticeable following the VR 

session. That improvement is also apparent during the follow up period 3 months post-

treatment. The d estimate was negligible between sessions 1 and 2, but large in the rest of the 

sessions.  

In the second question about feeling down, depressed, or hopeless, the improvement that 

participants experienced in the beginning following the initial assessment was large but the 

effect was medium and negligible until the VR session. Nevertheless, the effect size following 

the VR session was large up until the follow up period.  

Similarly, in the question about feeling nervous, anxious, or on edge, participants showed an 

improvement overall with the effect size to vary between small, large, and negligible until the VR 

session. Participants showed an even bigger improvement with the effect size to be both large 

following the VR session up until the follow up session.  

In question 4 about not being able to stop or control worrying, there is an overall improvement 

throughout the therapeutic intervention up until the follow up period, but the improvement 

becomes more noticeable following the VR session with the d estimate to be large.  

In the question about becoming easily annoyed or irritable, the improvement was steady with 

the d estimate to be medium, with the exception between VR session and session 5 where the d 

estimate was large.   

Lastly, for question that measured confidence, participants felt steadily more confident 

throughout therapy with the d estimate following the initial assessment up until the VR session 

to be medium and large. However, the improvement was more noticeable following the VR 

session up until the follow up period with the d estimate to be large.  
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Figure 4-4. Interest or pleasure in doing things 

 

 

Figure 4-5. Feeling down, depressed, or hopeless 
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Figure 4-6. Feeling nervous, anxious, or on edge         

 

 

Figure 4-7. Not being able to stop or control worrying    
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Figure 4-8. Becoming easily annoyed or irritable    

 

 

Figure 4-9. How confident do you feel about accomplishing today’s tasks? 
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Table 4-8: Daily questionnaire effect size (d estimate)  

Questions* Disinterested Depressed Anxious    Worried    Annoyed Confident 

Session 1 

vs Session 

2 

0.18 

(negligible) 

0.83  

(large) 

 

-0.39  

(small) 

0.03 

(negligible) 

0.53 

(medium) 

0.60 

(medium) 

Session 2 

vs Session 

3 

-1.93  

(large) 

 

-0.71 

(medium) 

1.25  

(large) 

0.47 

(small) 

 

-0.51 

(medium) 

-1.02  

(large) 

Session 3 

vs VR 

Session 

0.91  

(large) 

0.06 

(negligible) 

0.0074 

(negligible) 

-0.05 

(negligible) 

-0.79 

(medium) 

0.62 

(medium) 

VR 

Session vs 

Session 5 

-2.05  

(large) 

-1.23 

(large) 

1.80  

(large) 

1.76 

(large) 

-0.87 

(large) 

-2.28 

 (large) 

Session 5 

vs Follow 

Up 

-2.35  

(large) 

-3.40 

(large) 

1.45  

(large) 

2.83  

(large) 

-0.55 

(medium) 

-0.96 

 (large) 

*For the full set of questions, please refer to Table 2. 

 

Feasibility questionnaire              

On a scale between 1 – 5, where 1 meant yes and 5 meant they answered negatively, the mean 

score of the participants for levels of comfortableness throughout the referral process was 1.09 

(SD= 0.30), (see Table 4-9) while the mean values for having been given adequate information 

about the referral process, ethics approval and confidentiality was 1.00 (SD=0.00). The mean 

values for both the VR being implemented in the fourth session, and the number of sessions 

being adequate for addressing their mental health needs was 1.54 (SD=0.82).  
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The mean values for the question of having enough information about the VR system and how it 

worked was 1.18 (SD=0.60), while whether they had adequate time to prepare for the VR 

session was 1.18 (SD=0.40). The mean value on whether the questionnaires captured the 

participants’ mental health needs was 1.45 (SD=0.52), while the majority of participants did not 

feel the number of questionnaires they completed was excessive, where the mean value was 

0.64 (SD=1.02) on a scale between 1 and 5 where 1 meant they agreed the number of 

questionnaires was excessive. The setting and location were considered suitable as the mean 

value of the participants’ answers were 1.36 (SD=0.92). Lastly, the mean value for the phone 

call after participants had experienced motion sickness was not applicable to all, while the mean 

value for the ones who received a phone call was 1.66 (SD=0.57). 

In the question whether the participants would change anything in the whole process, nine 

participants answered negatively, while two participants answered positively. One participant 

expressed that she wanted to be able to tidy up the whole virtual house, while the second 

participant reported that she felt that the virtual environment could not replicate real stressors 

and it did not reflect her own real-life stressors such as having one baby and a toddler.   
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Table 4-9. Mean values and standard deviations for Feasibility questionnaire 

                                                     Questions Mean values Standard 

deviations 

Did you feel comfortable throughout the recruitment 

process? 

1.09 

 

0.30 

 

Did the facilitator of the study give enough information 

about the referral process, ethics approval, and 

confidentiality? 

1.00 

 

0.00 

 

Was it a good idea for the VR session to be implemented 

in the fourth session? 

1.54 

 

0.82 

 

Did you feel the total number of sessions were adequate 

to address your mental health needs? 

1.54 

 

0.82 

 

Did you have enough information about the VR system 

and how it works before you started using it? 

1.18 0.60 

Did you have adequate time to prepare for the VR 

session? 

1.18 0.40 

Did the questionnaires capture the essence of your 

mental health issues? 

1.45 0.52 

Do you feel you had to complete too many 

questionnaires? 

0.64 1.02 

Was the setting and the location of the study suitable? 1.36 0.92 

If you experienced motion sickness when you used the 

VR system, did you think the follow up phone call was 

useful? 

1.66 0.57 
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Acceptance questionnaire 

Most participants used the VR system between 20 and 30 minutes, one participant used it for 

between 15-20 minutes approximately, while two participants did not answer that question.  

On a scale between 1 and 5 with 1 meant that the participants fully agreed, where they felt that 

the system was relatively easy to use, the mean value was 1.18 (SD=0.98), while some 

participants would like to use the system often where the mean value was 1.82 (SD=1.32) (see 

Table 4-10). Participants did not feel the system was difficult or that it could be easier to use, 

where the mean value was 2.09 (SD=1.04) on a scale between 1 and 5.  
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Table 4-10. Mean values and standard deviations for the Acceptance questionnaire 

Questions Mean values Standard 

deviations 

I believe the system is easy to use 1.18 0.98 

I believe I’d like to use this system often 1.82 1.32 

I believe the system is difficult and it could be easier to use 2.09 1.04 

I believe I’d need the support of an expert to use the system 1.54 0.82 

I believe the different possibilities of the system are well 

integrated  

0.91 0.83 

I believe the system is too fragile 1.54 0.68 

I believe most people would learn very quickly to use the 

system 

0.82 0.87 

When going through the system, I found it too long and 

complicated   

1.54 0.82 

I felt very comfortable and confident when using the system 1.00 0.89 

I need to learn a lot of things before knowing well how to use 

the system 

1.63 0.80 

The choice of tasks within the treatment’s module is 2.00 1.00 

The system can speed up my recovery 2.72 1.27 

If it was available, I’d use it frequently 3.18 1.25 

In general terms, the application was easy to use 1.81 0.75 

In general terms, I believe the application is useful 2.18 1.25 
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Most participants did not believe they would need the support of an expert to use the system 

where the mean value was 1.54 (SD=0.82). Most participants felt that the possibilities of the 

system were well integrated with mean value 0.91 (SD=0.83).  

Most of the participants felt that the system was not fragile with mean value 1.54 (SD=0.68), 

and that they believed that most people would learn to use the system quickly with mean value 

0.82 (SD=0.87).  

The process of using the system was not long and complicated for all participants with mean 

value 1.54 (SD=0.82), and the majority also felt comfortable and confident using the system with 

mean value of 1.00 (SD=0.89).  

All participants feedback that they did not need any special knowledge for using the system with 

mean value 1.63 (SD=0.80). On a scale between 1 and 5, where 1 meant easy to handle and 5 

difficult to handle, participants reported that the tasks were relatively easy to handle with the 

mean value was 2.00 (SD=1.00). Similarly, participants felt the VR system was easy to use, with 

the mean value to be 1.81 (SD=0.75).   

Participants were divided about whether the system would speed up their recovery, with the 

mean value to be 2.72 (SD=1.27). The majority answered negatively about using the system 

more frequently if it was available, with the mean value to be 3.18 (SD=1.25), while at the same 

time, they found the application to be useful for the most part, with the mean value to be 2.18 

(SD=1.25), where 1 meant they fully agreed in a scale between 1 and 5.   

What almost half of the participants liked the most about the VR system was that it was relevant 

and realistic, and they could apply it in real day to day activities. One participant felt “it was a 

good analogy for trying to navigate a house when tripping over toys, carrying a baby” while 

another liked picking up rubbish. One participant did not answer that question, while another 

participant liked the fact that she stayed calm while tidying up. One participant liked that the 
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tasks were manageable, while another that it was easy to learn how to use the system. One 

participant liked that she was learning to take things slow.  

In the question what they liked the least, two participants did not answer, while one reported 

“none”. One participant answered that “the virtual environment was not completely immersive 

and did not feel totally involved in the system”. Two participants did not like that they could not 

pick items up, while another participant did not like she could not soothe the baby by changing 

its nappy. One participant did not like the system freezing, while another felt it was “hard to 

control at times”. Three participants did not like the dysfunctionality of the joystick.   

However, five participants did not feel there was something missing, while three others did not 

comment. One participant felt that “the headset version would make the system more 

immersive”, while another felt that it was “as real and good as it could be”. One participant felt 

that what “was missing was the ability to multi-task”.  

Most participants felt that the system was a good stress management tool. Three participants 

felt they had become better at prioritising tasks in their daily routines having used the virtual 

programme, while another one had become more mindful while completing tasks. One 

participant had become better at recognizing when she was getting stressed and so it was 

easier to cope with stressful situations by taking some deep breaths and calm down before she 

got too overwhelmed. Another participant was better at cleaning / organizing, while another did 

not answer. One participant was better able to do the housework easier without feeling 

panicked, while another one was also prioritising better and was able to acknowledge minor 

achievements. One participant could slow down and not rush and, in that way, she could contain 

her stress, while another was able to take things easier.  
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Session evaluation questionnaire 

Participants graded the relevance and usefulness of each session high (see Table 4-11). They 

found all sessions useful with many components relevant to their life circumstances. They liked 

most components of the sessions, with a few exceptions.  

 

 Table 4-11. Mean values and standard deviations for Session Evaluation Questionnaire  

 

Questions 

 

                    Useful 

 

                     Relevant 

Session 1                       8.73 

                     (0.96) 

                         8.60 

                       (1.18) 

 

Session 2 9.00 

(0.89) 

9.27 

(0.90) 

Session 3 8.64 

(1.21) 

8.91 

(1.04) 

Session 4 8.00 

(1.67) 

8.27 

(1.79) 

Session 5 9.18 

(0.75) 

9.18 

(0.98) 

Session 6 9.10 

(0.88) 

9.20 

(1.03) 

 

 Session 1: most participants found the assessment useful and relevant to their life 

circumstances as it shed light in different aspects of their functioning such as physical health, 

medication, sleep, appetite, presenting problem, history of anxiety and/or depression, amongst 

others.  
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 Session 2: there was a consensus among participants that the sleep hygiene was 

useful, by learning how to create good healthy sleep patterns. They also liked learning about 

mindfulness, such as grounding themselves into the present moment, and found acknowledging 

their ruminative thoughts as such thoughts, without placing judgments on them, very useful.  

 Session 3: participants liked gaining better awareness about their mental health. They 

found useful identifying dysfunctional cognitive schemas and finding new and more constructive 

ways of thinking. Participants also liked exploring different ways of coping better by managing 

stress differently.  

 Session 4: participants liked the VR session because they gained better awareness and 

became more mindful by learning to ground selves to the present moment. They also found 

useful being able to prioritise better and learned new ways of managing stress.  

 Session 5: there was a general positive agreement amongst participants about working 

on high or unrealistic expectations, but also on priorities and psychological flexibility. They liked 

working on finding more positive ways of thinking and explored further stress management 

techniques such as creating daily plans and improving their routines.    

 Session 6: participants liked talking about their overall progress since the beginning of 

the trial. They reflected upon their progress they had made and the specific changes they had 

implemented. Participants liked talking about how they benefited from therapy overall. In 

addition, they also liked identifying ways of how to keep making positive steps after the trial had 

ended.   

Participants also identified some aspects of individual sessions they did not like. Some 

participants felt the initial assessment included too many questionnaires that they were 

repetitive, asking similar questions. Also, two participants did not like the motion sickness they 

experienced during their VR experience, and feedback that the programme could have been 

shorter. Nevertheless, there was nothing identified they did not like about the remaining 

sessions.   
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Follow ups 

Out of the 11 participants who completed the trial, 10 of them responded during the follow up 

contact made by the facilitator. In general, the majority (n=7) reported being able to maintain all 

the positive changes they had achieved during the trial in the three months follow up. Their 

symptoms and levels of anxiety and depression had subsided to a good and functioning level. 

Their mood, sleep and appetite had either improved or were stable, while it was noted that 

they had become more mindful and their ruminative thoughts were less. As a result, their 

anxiety levels had been reduced, and had started socialising more than previously, which 

underlined improved self-care. They were able to reprioritise, to gain cognitive clarity and 

had better decision making. Another important change was about transitioning back to 

employment and coping with the change well.  

One participant reported that her mood and appetite were stable, and her sleep had improved. 

Her anxiety was manageable and could cope better with stress. She felt more motivated and 

had created a good routine around her studying.   

Another participant reported that her mood was stable, and that she could cope better. Her 

sleep had improved and was relatively stable. Her appetite was steady and was feeling less 

anxious. Although her personal circumstances had changed since her participation in the trial 

where she separated from her partner, she felt that she could cope and that she was moving on 

through the grieving and transitional process.  

A third participant reported that although she had been making good progress while in therapy, 

her mood became unstable in the first two months after trial ended due to series of events such 

as a knee injury she sustained and her baby getting sick due to a virus. As a result, she was not 

able to exercise which she valued so much. However, she reported that things improved when 

her baby recovered. As a result, she started being more physically active, was going for 
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walks, and had started physiotherapy for her knee. She also reported that her interpersonal 

relationships had also improved and had become more responsive than reactive. She had 

started reprioritising and was spending quality time with her husband. She felt more positive 

overall and started having more realistic expectations. She had become more mindful which 

was helping with her anxiety and stress levels and was also practicing better self-care.   

Another participant had also become more mindful. There was a substantial reduction in her 

ruminative thinking and was feeling more resilient. She was enjoying her work, had gained 

cognitive clarity with better decision making. Her sleep had dramatically improved and had not 

experienced any more nightmares. Her appetite was steady. She had become more physically 

active and more social. She was able to plan and able to prioritise easier. She and her 

partner had finalised their decision to sell their house which was very positive, and it was not a 

daunting process any longer.   

Four of the participants managed to transition back to employment successfully. They were 

getting back to routine which was positive as it created a sense of stability. Their sleep and 

appetite had also improved and were stable. They had become more mindful and 

ruminating less because of that. One of them had started spending quality time with her baby 

and was moving forward in her life. All four participants had become less anxious and their 

mood had improved. One of them described that her relationship had also improved and was 

feeling better within self. Another reported that she had become less pre-occupied with issues of 

health of herself and her baby’s. She had also started reconnecting with the people around 

her. Another participant was able to let go some of her unresolved issues from the past and 

move on. This underlined a feeling of happiness and contentment.  

Nevertheless, there were also three participants who reported that they had started feeling 

better during the trial, but their mood had declined after the trial ended, with an increase in 

anxiety. Those participants were not able to maintain the benefits they had gained during 

therapy. However, the same participants had been proactive as they were able to ask for help 

from their GPs and had started anti-depressant medication.    
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VR session evaluation – identifying themes  

Overall, there was positive feedback on the VR system and the participants’ experience with 

that. All participants found something positive and beneficial in that which could be applied in 

everyday life. Table 4-12 shows the stressors for each participant and the sequence they were 

activated.  
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Table 4-12. Stressors and their sequence  

Participant 1 M N 

 

U Sm No Ph 

 

    

Participant 2 B 

 

C 

 

Me 

 

F 

 

B S 

 

B M   

Participant 3 D 

 

Ph 

 

B 

 

Sh 

 

Tr  

 

     

Participant 4 B 

B  

E 

 

Ph 

 

D 

 

C 

C 

F 

F 

K 

 

T A 

 

M 

Participant 5 B 

B 

 

Cat 

 

D 

 

Ph B Ph F 

  

B   

Participant 6 B D C 

 

K 

 

F 

 

P 

 

    

Participant 7 D 

 

B  B 

 

D 

 

Ph 

 

Ph  E 

 

B  P  

Participant 8 B 

B 

B  

Ph 

 

Me 

 

B Me 

 

F P 

 

B   

Participant 9 B 

B 

 

D 

 

B 

 

Do 

 

E 

 

F     

Participant 10 B 

 

Ca 

 

B T E 

 

F 

 

    

Participant 11 B 

B 

B 

 

K 

 

C 

 

F 

 

A 

 

     

2 See footnote for abbreviations 

 

There was a consensus amongst participants that the use of the VR programme was found 

helpful in different ways. For example, some participants felt that the VR programme helped 

them make better decision making, and to prioritise better. It helped them become more 

 
2 A = Argument, B = Crying baby, Ca = Cat, C = Highchair – toddler, D = Doorbell, Do = Dog, E = Electricity, F = Fire – toddler, K = 

Knife – toddler, M = Multi-task, Ph= Telephone, Me = Medication, N = Noise, No = Not to be interrupted, P = Party, S = Sirens, Sh = 
Shoes, Sm = Small space, T = Traffic, Tr = Trash, U = Untidy place 
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social, felt more motivated, gained confidence, and improved their self-esteem. They were 

learning to manage stress better when organising or completing tasks, and as a result, they 

had started becoming less reactive and more responsive. Participants experienced more self-

appreciation, applied better self-care, and had more realistic self-expectations. In general, 

they felt less anxious, and had become more mindful where they were able to slow things 

down being able to ground themselves to the present moment more.  

There was an agreement amongst the participants that they were finding a better balance in 

their lives, were finding it easier to ask for help, were more psychologically flexible, and that 

they were coming to terms with some limitations regarding their life circumstances, and with a 

better sense of acceptance.  

 Overall, there were 4 themes identified where participants benefited from using the VR 

programme. The themes were being able to prioritize more easily with better decision 

making, gaining awareness, being mindful and gaining self-appreciation, and VR having 

real-life applications.   

 

Prioritising – decision making 

There was a consensus amongst participants (n=6) that VR enhanced their decision-making 

skills and prioritisation abilities. Below are some comments indicative of how participants 

were able to prioritise and make decisions:  

“It was a bit stressful, but it is easy to prioritise, when the baby cries, he is the priority…” 

“I would put the parcel down…and then (of course with the door shut) I would go for the baby, 

check upon him…because he can get quite loud. So, first is safety and then checking upon the 

baby...yeah, because I don’t think it is a good idea to leave the baby howling for ages…so you 

are prioritizing, making decisions…” 
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“I can leave the mess and pick up the baby first, but when the baby is settled then I go back to 

picking up the mess….It is very important…yes…I think that it is…prioritizing is the main 

thing….I can associate with what happened….with emergency…I mean it is not real, but I can 

imagine…safety comes first…it is about priority, safety, organizing in a balance…” 

“I guess when the baby was crying, and lots of things were happening, I was happy to ignore 

everything…and focus on the baby…so being able to prioritise…because there is a party 

happening, the noise, the electricity, but I was able to prioritise, holding the baby, that was 

important…” 

“There was a moment when the phone was ringing and the baby was crying at the same 

time…it was ok…being able to prioritise again…keeping calm right…yeah…I guess it helps me 

focus on priorities, you know …I don’t know if I am always that conscious when I am doing 

it…you are so busy…in real life I prioritise without having to think about it consciously…I just do 

it…deal with everything…and that makes it more of a priority call…and that makes me acutely 

aware of it…especially when I navigated in the system…I had to think about all the movements, 

left, turn around…etc…so from that point…it makes you realise about priorities…how I am 

prioritising…” 

“It was hard all the things at once…was overwhelming…something I am used to sometimes…I 

usually cope by locking the cat out, putting the phone away, dealing with the baby…again it is 

about prioritising…baby comes first…cat is locked out, the baby is number one…” 

 

Awareness 

Awareness was another theme identified. For nine participants, the use of the virtual 

environment helped them gain better self-awareness on issues such as how they usually 

tackle a task, of having unrealistic self-expectations, of bonding issues with the baby, of creating 

better daily routines which contributed to a better sense of stability. 
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Below are some comments made by the participants:  

“I just learned something about myself…so being able to be more aware of priorities and 

decision making…how I make decisions…I mean a lot of these things are instinctual…I don’t 

have to think about them…but I learned about how I prioritise…” 

“That is when I would talk to baby, and make him food, but say could you wait? But often I 

expect too much from him…I often assume he is more mature than his age, so I get frustrated 

at him although expecting for him/ he should know better…but then I should know better, that he 

is only three, expecting him to have self-control and patience…and then I snap at him and react 

badly, but I don’t want to do that. So, I guess it is about becoming a bit more mindful and extra 

patient, to remind myself, that he is still a young person.” 

“The VR system helped me realise how mundane I find the household activities, lack of interest 

in them as it is quite repetitive tidying up, but quite calming I guess…and it gives a bit of 

structure that mundane and repetitive activity…” 

“I guess this is my interpretation of feeling within ourselves…No, not really…but being self-

critical, or someone else being self-critical…how I look, how is the room…maybe it is about 

expectations…I think my parents expect too much…it makes me sad…” 

“I always thought with love you get this warm fuzzy feeling…that you are going to be loyal to 

them, at the same time I don’t have that warm fuzzy feeling…but I don’t know what love 

is…maybe it is part of love…but I guess I am missing that warm fuzzy feeling…maybe it is 

about my own expectations…of how to have the feeling of “I am good enough” (self-esteem) to 

create a positive momentum…” 

“I just realized I probably do too much all at once, I tidy up the place and then the little one will 

start getting upset…and then go deal with that and come back and I would get annoyed if I can’t 

tidy up the place…” 
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Mindfulness- Self-appreciation 

Another important theme identified using the VR programme was about participants becoming 

more mindful, by slowing things down while doing tasks. Six participants felt that using the 

VR system helped them becoming more mindful by slowing things down and applying that in 

everyday life, or by focusing on the process rather than the outcome or focusing on the task 

itself when doing it rather than being preoccupied with the number of tasks that had to be 

completed.  

The comments below are indicative:  

“I would be able to slow things down…pay attention to the breathing, slow things down…so 

instead of focusing on accomplishing the task and how many things I need to accomplish, it is 

more about focusing on the task I was doing, not so much how much I need to do, but focusing 

more on what I do…” 

“I guess what is helpful in relation to the system is to learn to take my time with things, not rush 

things, I did it in the beginning, usually at home I try to get things down quickly…sometimes it is 

not that great…that is interesting because ideally would be about slowing things down later, but 

this was reverse, I started calm, relaxed and as time went on…because I thought I was getting 

used to it, and then there was a point when I was not getting used to it, and it was 

frustrating…but when I take my time it is much better…” 

“But I need to acknowledge when I do things, everyday things…sometimes I do things on 

automatic pilot, but I need to acknowledge and praise myself…” 

“I think I was looking at everything that needed to be done…and I was like rushed to complete 

all tasks…to finish everything…and then when I could not get to everything…I felt 

frustrated…and then I had to take a step back and slow things down…to stop for a moment, 

stepping back, acknowledging everything that is happening and then hopefully coming up with a 

bit of a solution of how to proceed…” 
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“I am good about what needs to be done…but I am not always good looking at what I have 

achieved…what I have managed to do the whole day…but I think sometimes…it is too easy to 

overlook…why I have not done that…instead of taking a five minute break to have a cup of tea 

for example…that sometimes it is about saying that stuff that needs to be done but also all that 

stuff I have done…this is part of self-care…and having a baby is very important…and being able 

to look after the baby is very important…” 

“I think I need to slow down a bit, and when I finish something, acknowledge it at the moment, 

and not to stress about if I can’t finish everything…so focusing on the present moment, focusing 

at the breathing, praising myself about what I have achieved…” 

 

Real life applications – useful 

Lastly, participants feedback that parts of their VR experience could be useful and applicable in 

everyday life situations, such as organising their routines better. Five participants talked about 

having more of a structured and organised way of accomplishing tasks at home which, in 

turn, would help them cope with their anxiety better and gaining a better sense of control, 

or being able to rationalise easier, or being able to break down a task to smaller tasks in 

order to deal with a stressful situation better in the future.  

Below are some indicative comments participants made:  

“It is like how I deal with things at home…I declutter and then I go and start doing other tasks, 

focus on the task, yes very accurate, very organised, structured and routine…and probably my 

work, being a manager in that busy place, helps me be structured”. 

“It was a nice apartment…modern and streamlined…easy to clean…Although lots of 

rubbish…Well I would not let the house get so dirty…well, my boyfriend and I both are natural 

untidy people but once I got pregnant, we made a real effort not to make or leave it messy…I do 

get quite stressed out when it gets quite messy…tidiness creates structure, a sense of control in 

a way”. 
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“It was all that together…and the baby crying…it was just…you know, and the child being 

there…it was quite overwhelming…it is like today, for example when I lost my ATM card…and 

then I have to think about the money, and how to get the gas…all those things… sometimes 

things happen all at once”. 

“I guess the thing about tidying, you have to do it all the time, it is constant….but I guess with 

the VR, if I kept going, I would have tidy up everything…I guess that would help…again 

methodically being able to tidy things up was quite good because usually if I feel overwhelmed, 

my brain goes haywire…then putting my brain in order”.  

“Sometimes it is not so much about how many tasks I complete, but being there in the moment, 

doing the task and focus on the task…I can try to do that, because I need to learn to slow things 

down, write a small list and take my time…don’t stress, not everything has to be perfect at home 

when you have a baby, everything is different, the baby is number one…cleaning is important 

but baby is more important”.  

 

Difficulties encountered when using the VR system 

Regarding some of the technical issues we encountered during the use of VR system were: the 

difficulty for the participants to pick up different items, such as the banana located on the floor, 

the toddler, the baby, some pair of shoes located next to the door, some books close to the 

bookshelves, and the shovel which was located outdoors. On one occasion, the blue circle 

would not appear on the screen of the participants, while in another, an item that the participant 

had just picked up and placed appropriately still showed on the screen as it had not been placed 

in the location destination.  

Another difficulty was around the inability to multi-task. Although the programme has been 

designed for the participants to only single task, most participants felt this was a limitation. One 

reason was that it did not resemble real life where they usually are able to multi-task to 

complete tasks in a timely manner. Some participants would have preferred to have the option 
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to sit down on the couch with the baby, which would promote a feeling of well-being and 

relaxation for them.  

A major technical difficulty was the system freeze. All participants experienced a system freeze 

at least once. This would happen randomly as no specific sequence was observed. There were 

two main effects from this technical issue. One issue was that the picture would freeze, while 

another issue was that the speech of the participants would be repeated for a short period of 

time. That would in effect have a communication break between the facilitator and the 

participants, and in some cases, the VR trial having to be restarted.  

Another technical complication was about the navigation within the virtual environment which 

participants found frustrating and awkward. Seven participants had trouble in navigating 

themselves. This issue was most noticeable when entering a room or going around furniture 

such as the kitchen bench. Some participants feedback that they felt that it was due to a joystick 

malfunction, or to their lack of experience with the virtual environment.  

Motion sickness was experienced by two participants, with one of them having taken the pill for 

motion sickness. One difficulty was that the blue circle which indicated a specific spot that an 

item needed to be placed within the virtual environment, when it would appear on the screen, 

participants were not being able to place the item appropriately. The second participant 

identified that she had not eaten enough to feel well during the trial. There was a time gap 

between her last meal and the VR trial.   

There was also feedback on the design of the environment and its functionality. One issue that 

was raised by some participants was not being able to open the parcel found at the door. Some 

participants were also concerned about not being able to close the door behind them, 

something which raised the issue of safety. It was also noticed that there was no fuse box in the 

virtual house and thus made it less real and limiting in terms of their inability to act and fully 

resolve the situation after the stressor, in this case the electricity, had been activated. Another 

matter was regarding the mess depicted in the virtual environment, with the consensus amongst 
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participants that it seemed unrealistic simply because it was too much. It did not reflect the 

situation of a typical day-to-day house.  

 

DISCUSSION  

This trial is a continuation of the pilot study we conducted previously [15]. It is based on the 

findings of the pilot study where we established the assessment and clinical protocols. The main 

contribution of this paper to the literature is to explore whether the combination of CBT with VR 

can be an efficacious treatment for PND. Another contribution of this paper is about identifying 

the levels of acceptability and feasibility of combining technology with traditional therapies. A 

final contribution is to provide recommendations about future work that can be made such as 

improvements on the protocol and the technology itself. Ultimately, our aim is to explore whether 

we can enrich traditional CBT treatments for PND with the use of technology, more specifically 

VR. 

There were three main objectives that we investigated in this study. Firstly, we wanted to 

examine whether the combination of CBT with a VR component designed for PND was 

efficacious. Overall, we found that the clinical protocol was effective for PND as the participants 

of this study benefited on many levels. Data showed that the improvement in Kessler-10, GAD-

7, and EPDS questionnaires was significant in all three of them, with the effect size to be mainly 

large, with only one exception of being medium which was between baseline and post-treatment 

for the Kessler-10 questionnaire.  

More specifically, for Kessler-10 questionnaire, the difference in the mean values between the 

baseline period and post-treatment period was reducing from moderate distress to mild distress, 

while for the follow ups, the participants maintained and even improved by further reducing the 

scores which meant they were relatively well [38]. For GAD-7 questionnaire, the reduction in the 

mean values from baseline to post-treatment was also reduced from moderate down to mild 

anxiety, with no noticeable anxiety in the follow up period [39]. Finally, for EPDS questionnaire, 
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there was a steady decline between baseline, post-treatment, and follow up. The reduction in 

the mean values between baseline and post-treatment was significant, while the reduction trend 

between post-treatment and follow up continued and was maintained in the “low risk 

depression” area [40].  

In terms of the question whether VR has any effect on the therapeutic outcome and what kind, if 

any, the study found that VR has a significant effect on the overall therapeutic outcome on a 

quantitative but also qualitative level. VR was found to be useful in four different aspects of 

clinical interest, that of awareness, decision making, mindfulness, and real-life applications. It is 

worth noting here that these four areas are inter-connected. 

An aspect of VR’s usefulness is that it can help the individual raise awareness. In this trial, 

some participants reported they became aware of aspects of their personal and professional 

lives that they were out of balance which in turn helped them think about different and more 

fruitful ways of what they needed to change. Other participants became aware of how they 

would usually cope with their anxiety and depression and what they needed to improve. It 

underlined better determination for action taken.  

VR can help the individual make better decisions and prioritise more effectively. As the individual 

becomes more aware of their emotional states or of certain behaviours, they can create the 

space to develop different ways of making decisions.  

The individual can also become more mindful using VR technology by becoming less reactive 

and more responsive to stressful events. This is very helpful as the individual creates more 

emotional space to deal with stressful situations better in the future. In that way, the individual 

can accept and let go of negative thoughts and feelings, and in that way, they can move forward 

more easily. 

Data also shows that VR has real-life applications. Considering the participants’ feedback, VR 

can help the individual prioritise most efficiently, make better decisions, complete tasks without 
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feeling anxious or panicky, acknowledge minor achievements which creates a sense of 

appreciation, and manage stress better.   

The second objective of this study was about the feasibility of using VR and CBT for the 

treatment of PND. We found that the levels of such a combination in a clinical setting were 

satisfactorily. The results show that VR can be implemented within a traditional therapy for 

depression in the post-partum period. There was an overall positive feedback on elements such 

as the referral process, confidentiality, number of sessions and sufficient time. There was also 

positive feedback on the questionnaires and that they reflected the mental health needs of the 

participants satisfactorily. The location and setting were both suitable. Most participants would 

not change anything in the whole process which was very encouraging. Participants felt they 

had enough information about the trial itself, and that the VR trial that took place in the fourth 

session was suitable, while they had enough time to prepare for it.  

The third objective of the study was about the acceptability of using VR technology in a clinical 

setting. Data shows that the levels of acceptance were high, as the participants graded high 

various elements such as levels of likeness and comfortableness while using the system. 

Participants spent adequate time with the system and found it easy to use. They also found it 

relevant and realistic with real life applications. Overall, they found the system to have different 

possibilities well integrated.  

Nevertheless, there was mixed feedback regarding whether participants felt the system was 

useful and whether they would use it frequently if they could. The consensus was that the VR 

system was valuable, and it could speed up their recovery, but there was scepticism whether 

they would use it often. This might be explained by some technical difficulties participants 

encountered while using the system.  
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Recommendations 

Based on the results, a series of recommendations and/or changes can be made. Firstly, based 

on the evidence of this trial and to shed light in the relationship between VR and CBT for the 

treatment of PND, a randomized controlled trial can be conducted. This can be the next step in 

the research process as it can help clarify what are the therapeutic properties of the use of VR, 

and how it affects traditional therapies such as CBT for PND.  

Secondly, some aspects of the clinical protocol would need to change to make it more 

efficacious in a clinical sense. One change could be about allowing the participants to use the 

VR system in more than one session. Research shows that repeated use of VR can have 

continuous positive effect on health issues such as controlling pain [41]. This would provide 

them with more time to get used to the system, its functionality, and to understand more about 

its purpose. As a result, the VR system could be used in a different session than the fourth one, 

or the VR session could happen in two sessions instead of a single session, consecutively or 

not. 

Thirdly, the VR system could be also upgraded. Considering some of the technical issues the 

VR system in this study presented such as the freeze or the communication breaks which 

occurred between the facilitator and the participants, the system could be improved for future 

use. An upgrade of the VR system could be the use from the desktop version to a headset 

version. This could possibly deepen the sense of presence for the participants and contribute to 

a better acquisition of new skills [42]. One way to do that could be by using image data analysis 

and reverse engineering. The convergence of image data analytics and reverse engineering 

means we can have more realistic digital representations of real-world artifacts that VR assists 

in presenting to the user that may enhance presence or the overall experience. 

The software could be upgraded for better navigation within the virtual environment by the user, 

the minimisation of system freezes for future use, but also enhancing an immersive virtual 

experience.  
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Another recommendation would be about using a VR system that could provide more scenarios 

to the participants. This specific system provided one scenario, that of tidying up the virtual 

space, while being exposed to virtual stressors. The hypothesis made here was that by 

activating some stressors, participants would experience anxiety, thus they would have the 

opportunity to learn some new coping skills for anxiety. The focus was more on anxiety rather 

than depression.  

Two more recommendations are regarding the stressors used in the virtual programme. One 

change could be about adding more stressors to the existing ones to enrich the virtual 

environment for the participants. However, another change could be about adding more positive 

visual or auditory stimuli that could be a replacement to the existing stressors or individually act 

as a reward once they were activated.  

There was a consensus amongst participants that they would have preferred to have more 

options when using the VR programme as it would be more realistic. Some options could be 

about the participants being able to look after the baby in more ways than just meeting its basic 

needs, or being able to pick up the toddlers, or to be able to sit down on the couch and relax 

with the baby, or to make the task of looking after the baby more challenging. 

Lastly, a change on the focus of the VR session could be considered about focusing on one 

single skill that each participant needed to learn better and teach them by using the VR system, 

rather than having a broader clinical focus. It might be that the VR system and how it was used 

underlined an expectation of mastering too many skills, while the opposite could have been 

more helpful. Maybe, it would be about simplifying the process and the virtual experience for the 

participants.  

 

Limitations 

There were several limitations that we encountered in this study. An important limitation about 

this trial is that it is a single case studies trial and not a randomized controlled trial. Single case 
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studies have certain advantages and can be suitable for small-scale projects such as this 

current trial. However, they cannot establish causality and external validity of the results of the 

trial, something that a randomized controlled trial would be able to provide. In addition, this also 

highlight the limited number of participants who participated in this trial.   

One limitation was regarding the attrition rate in the beginning of the trial. Four participants 

dropped out of the trial following the initial assessment. Two of them reported that they did not 

want to keep participating in the trial as they had changed their minds, while there was no 

information for the other two as the facilitator had lost contact with them. Nevertheless, the 4 

dropouts were from two different baselines, baseline 1 and 3. As a result, this did not threaten 

the validity of the study.  

Another limitation in the study was the number of therapy sessions cancellations. There were 12 

cancellations and two non-attendances without notice throughout the trial. The total number of 

sessions offered to the 15 participants were 84, while the total number of sessions that occurred 

were 70. Most cancellations were due to the physical illness of the participants or of their family 

members, while one participant cancelled due to important travelling reasons.  

However, although there are certain limitations, this work has the merit of being the first study 

that uses VR as an adjunct to improve the treatment of PND. Future work will have to improve 

this line of research, for the moment we have shown that the use of VR for the treatment of PND 

is feasible and seems to have clinical utility. 
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Appendix A. Feasibility questionnaire 

The participants were asked to complete a questionnaire with 11 items in a 5 point Likert scale.  

1) Did you feel comfortable throughout the recruitment process? 

Yes                                      No  

1------------------2-------------------------3-------------------------------4--------------------------5 

2) Did the facilitator of the study give enough information about the referral process, ethics 

approval, and confidentiality? 

Yes                                       No 

1------------------2-------------------------3-------------------------------4--------------------------5 

3) Was it a good idea for the VR session to be implemented in the fourth session? 

Yes                                        No 

1------------------2-------------------------3-------------------------------4--------------------------5 

4) Did you feel the total number of sessions were adequate to address your mental health 

needs? 

Yes                                           No 

1------------------2-------------------------3-------------------------------4--------------------------5 

5) Did you have enough information about the VR system and how it works before you started 

using it? 

Yes                                       No 

1------------------2-------------------------3-------------------------------4--------------------------5 

6) Did you have adequate time to prepare for the VR session? 

Yes                                                   No  

1------------------2-------------------------3-------------------------------4--------------------------5 

7) Did the questionnaires capture the essence of your mental health issues? 

Yes                                        No 

1------------------2-------------------------3-------------------------------4--------------------------5 

8) Do you feel you had to complete too many questionnaires? 
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No                                     Yes 

1------------------2-------------------------3-------------------------------4--------------------------5 

9) Was the setting and the location of the study suitable? 

Yes                                        No  

1------------------2-------------------------3-------------------------------4--------------------------5 

10) If you experienced motion sickness when you used the VR system, did you think the follow 

up phone call was useful?  

Yes                                       No  

1------------------2-------------------------3-------------------------------4--------------------------5 

11) Would you change anything in the whole process? Yes / No 

If yes, what would that be? 

 

 

Appendix B. Acceptance questionnaire 

1. Total time I used the system... 

       -    Less than 10 minutes 

- 10-15 minutes 

- 15-20 minutes 

- 20-30 minutes 

- More than 30 minutes 

2. I believe the system is easy to use. 

Fully agree                                                                            Do not agree at all   

                              

1 ------------------- 2---------------------- 3 ----------------------- 4 -------------------------- 5 

3. I believe I’d like to use this system often.  

Fully agree                                                                              Do not agree at all   

1 ------------------- 2 --------------------- 3 ------------------------ 4 ------------------------- 5 

4. I believe the system is difficult and it could be easier to use.  
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Do not agree at all                                     Fully agree 

1 ------------------ 2 ---------------------- 3 ------------------------ 4 ------------------------- 5 

5. I believe I’d need the support of an expert to use the system.  

Do not agree at all                                                  Fully agree 

1 ------------------ 2 ---------------------- 3 ------------------------- 4 ------------------------- 5 

6. I believe the different possibilities of the system are well integrated.  

Fully agree                                                                                      Do not agree at al 

1 ------------------ 2 ---------------------- 3 ------------------------- 4 ------------------------- 5 

7. I believe the system is too fragile.  

Do not agree at all                                      Fully agree 

1 ------------------ 2 ---------------------- 3 ------------------------- 4 ------------------------- 5 

8. I believe most people would learn very quickly to use the system.  

Fully agree                                                                                                Do not agree  

1 ------------------ 2 ---------------------- 3 ------------------------- 4 -------------------------- 5 

9. When going through the system, I found it too long and complicated.   

Do not agree at all                                      Fully agree 

1 ------------------ 2 ---------------------- 3 -------------------------- 4 ------------------------- 5 

10. I felt very comfortable and confident when using the system. 

Fully agree                                                                                               Do not agree at all 

1 ----------------- 2 ----------------------- 3 -------------------------- 4 ------------------------- 5 

11. I need to learn a lot of things before knowing well how to use the system.  

Do not agree at all                                                                             Fully agree                                                                                            

1 ----------------- 2------------------------ 3 -------------------------- 4 ------------------------- 5 

12. The choice of tasks within the treatment module is… 

Easy to handle           Difficult to handle 

1-------------------2------------------------3----------------------------4--------------------------5 

13. The system can speed up my recovery. 

Fully agree                     Fully disagree 
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1-------------------2------------------------3----------------------------4--------------------------5 

14. If it was available, I’d use it frequently. 

Fully agree                     Fully disagree 

1-------------------2------------------------3------------------------------4--------------------------5 

15. In general terms, the application was easy to use. 

Fully agree                     Fully disagree 

1------------------2-------------------------3-------------------------------4--------------------------5 

16. In general terms, I believe the application is useful 

Fully agree                     Fully disagree 

1------------------2-------------------------3-------------------------------4--------------------------5 

 

Remarks 

o What I liked the most was…… 

o What I liked the least was…… 

o I believe there was something missing. It was….. 

o What things/tasks do I do better in my daily routines after I have used the clinical support 

system? 
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Chapter 5: GENERAL DISCUSSION 

PND is a serious mental health issue that affects the individual on various levels. It is a sub-

category of depression which manifests itself in the post-partum period. There is not a single 

cause for PND but rather risk factors which can contribute to the development or experience of 

PND. Stewart et al. (2003) categorise risk factors or predictors of PND in to three main 

categories depending on their possible effect on the individual. The strong predictors are 

considered to be anxiety during pregnancy, life stressors, and lack of support, while stress 

around childcare matters, self-esteem issues, and a demanding baby are considered to be 

moderate predictors. Lastly, small predictors can be pregnancy issues, relationship issues or 

financial difficulties.   

PND can affect people from all socioeconomic backgrounds or education levels. The person 

can experience an array of symptoms varying from low mood, mood swings, irritability, anger, 

lack of concentration, feeling of numbness, worry, guilt, poor motivation, low self-esteem and 

confidence amongst others (Goutam and Kaushal, 2019).  

PND can have devastating effects on the individual but also to the people around them such as 

close family and friends. It can affect the bonding time or quality of relationship between mother 

and infant with poor stimulation input for the baby which puts it into a disadvantage form 

(O’Higgins et al., 2013). PND has also financial implications as the person has less chances of 

transitioning back to work, or it can reduce the chances of finding employment. 

According to research, traditional treatments for PND such as CBT, interpersonal 

psychotherapy, and non-directive counselling are effective (Mulcahy et al., 2010; Wylie et al., 

2011). Those treatments have shown to have good therapeutic outcomes. However, each 

therapeutic approach has a special effect on specific aspects of the person’s functioning. For 

example, CBT is highly effective on cognitive functioning, where it helps the person on various 

levels such as enhancing cognitive skills, behavioural tasks and having better organisational 

skills. Psychodynamic therapy is shown to help the person improve interpersonal relationships 
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as its therapeutic focus is on the therapeutic relationship between practitioner and patient. 

Nevertheless, it is worth noting here that all three approaches are effective on reducing 

depressive symptomatology, especially the psychodynamic psychotherapy approach.  

The therapeutic focus can change depending on the therapy itself. Some therapies focus on 

thought processes, while others on symptomatology such as mood. Other therapies focus on 

the social life of the individual and try to help them enhance their social circle for more support. 

In addition, some of the therapies also overlap with each other as they have common grounds. 

Beck (2002) discusses five different models used for the treatment of PND depending on the 

theoretical framework therapists use: the medical model, the feminist approach, interpersonal 

theory, the attachment theory, and the self-labelling theory. Stuart and O’Hara (1995) talk about 

interpersonal psychotherapy and its focus on the social and relationship functioning of the 

individual, where the individual is supported to either restructure the relationships themselves or 

modify their expectations of them.  

There are also other approaches less clinical that can be delivered by lay people or be done as 

home visits, or other modalities for providing treatment, for instance, O’Mahen et al. (2013) 

report that CBT therapy can also be delivered via the internet effectively, in a timely manner. In 

fact, technology has also become part of the therapy arena. Cook and Doyle (2002) compared 

online therapy to face-to-face therapeutic sessions in order to find out whether a working 

alliance, or else a therapeutic relationship could be established equally between the client and 

the therapist or not. They found that online sessions can promote a working alliance between 

the two parties adequately. Shorey et al. (2019) report that technology such as web-based 

interventions delivering peer support can be used effectively for treating PND. 

Kaltenthaler et al. (2004) conducted a meta-analysis to compare traditional CBT and 

computerised CBT for the treatment of depression, anxiety and phobias. According to them, 

traditional CBT has been proven highly effective for these disorders, but it can be limited 

patients’ ability to access. The authors found that computerised CBT was equally effective as 

traditional CBT in five out of sixteen studies. In one of the studies, they found that traditional 
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CBT was much more beneficial than the computerised CBT. Two of their studies found that 

computerised CBT was no more effective than traditional therapies. Another study showed that 

computerised CBT was more effective than bibliotherapy. Considering their findings, it can be 

said that the use of technology (in this case computerised CBT using the internet) has been 

shown to be useful in the treatment of depression and other emotional problems.   

Virtual reality (VR), augmented reality (AR), and/or mixed reality are different forms of therapy 

that have been used to treat various mental health problems. A good example is for VR having 

been used to treat pain (Hoffman et al., 2000), PTSD (Rothbaum et al., 1999), and phobias 

such as spider phobia (Garcia-Palacios et al., 2002). However, there has been lack of research 

on using technology such as VR to treat PND.  

For this reason, this thesis explored the possibility of using VR for the treatment of PND. One of 

its objectives was to investigate whether VR can be used as a therapeutic modality for PND and 

to identify the parameters that can make that possible. More specifically, it investigated whether 

VR as a technological modality can be implemented in a clinical setting, and whether the 

combination of CBT with VR can be an effective therapy for PND.  

Below are the seven research questions raised in this thesis and have also been included in 

Chapter one. These are:  

1. What CBT psychological treatments are effective for PND?  

2. Has VR been used for the treatment of PND previously?  

3. Is it feasible implementing VR in combination with CBT for the treatment of PND?  

4. What were the levels of acceptance of the combination of VR with CBT for the 

treatment of PND?  

5. Is the combination of CBT with a VR component specifically designed for the treatment 

of PND effective? 
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6. What were methodological problems, flaws, technical difficulties, and/or limitations on 

the protocols and research tools?  

7. What could be recommended for the better implementation of VR within a traditional 

clinical setting?  

The answers to those questions as key findings are included, along with the reference to 

strengths and limitations found in the different chapters of this dissertation. Lastly, 

recommendations for future research along with the conclusion of the thesis are included in the 

end.   

 

Key findings  

1. What CBT psychological treatments are effective for PND?  

CBT is an effective therapeutic treatment for depression. It is a large clinical area which 

encompasses a variety of techniques and therapeutic approaches such as psychoeducation 

(Zaretsky et al., 2008), cognitive restructuring (Neimeyer et al., 2008), problem solving 

(Salkovskis et al., 1990), behaviour management (Heyne et al., 2001), goal setting and 

achieving (Kootker et al., 2015), stress management (Granath et al., 2006), and relaxation 

(Martinez-Devesa et al., 2010).  

The most frequent CBT approach used for the treatment of PND is psychoeducation, while 

cognitive restructuring is the second most frequent used, which is followed by problem solving. 

Behaviour management is the fourth most frequent, while setting goals and achieving them are 

less frequent, along with stress management. Relaxation is also considered a very valuable 

CBT technique but is used less frequently. It is worth mentioning here that all seven CBT 

techniques have high clinical efficacy, while it is difficult to differentiate which of the seven, if any 

is more efficacious than others. The sequence that are used in literature does not necessarily 

mean efficacy but rather the frequency that they are used as therapeutic approaches. 
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Nevertheless, McGinn and Sanderson (2006) describe CBT as time efficient, highly efficacious, 

structured providing specific clinical protocols, and defining specific and measurable goals.    

CBT is a mainstream therapeutic approach which gives emphasis on providing information and 

advice that mothers have access to. This is the main characteristic of psychoeducation, which is 

on top of the list with all seven CBT components. It is believed that by giving the right 

information to new mothers, it can have great therapeutic benefits for the individual. Knowing 

what to do and how to do it creates a sense of control and independence. The person gains 

valuable knowledge which is at their disposal to use. Having the knowledge raises the likelihood 

to motivate the person and to make positive changes (Cain et al., 2011).  

Psychoeducation provides information to mothers of what is important, how to self-care, how to 

cope with difficulties that are common in post-partum period. It helps break the stigma and 

demystifies aspects of depression. It provides clarification and guidance for the individual and 

creates cognitive clarity of what is the best action to take. Wessely et al. (2008) describe it as a 

stress inoculation, where the person is equipped with techniques to cope with anxiety, although 

the authors here refer to anxiety that is caused by specific upcoming events such as a medical 

procedure. Nevertheless, stress inoculation is very useful and is seen as part of 

psychoeducation.  

A major aspect of clinical importance for CBT is regarding thoughts and beliefs. CBT pays 

attention to the identification and challenging of two kinds of cognitions, the negative automatic 

thoughts, and the dysfunctional beliefs. Automatic negative thoughts are different than beliefs. 

The first is cognitive schema which form faster and manifest themselves easier. They can 

appear in the thought processing of the individual in a way that creates the sense they are 

uncontrollable. Thus, they are called automatic thoughts. They can appear in the consciousness 

of the individual in a chaotic way, and unexpectedly. They carry critical thinking but many times 

in a ruminative way. They can exacerbate anxiety or depression for various reasons and are 

characterised by repetition, automation, and independence.  
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Negative automatic thoughts usually derive from beliefs that the person holds within 

themselves. These beliefs are usually formed in the early years of development and which 

consist the psychological make up, or else the psyche. The dysfunctional beliefs are located on 

a deeper level of conscious/ unconscious thought, which also relate to personal and collective 

values of the society the person has been brought up. The negative automatic thoughts which 

arise in a situation can feed back to the dysfunctional beliefs (Wenzel, 2012).  

CBT’s method of cognitive restructuring is about identifying and challenging thoughts and 

beliefs. It happens through a restructure of the cognitive schema of the individual who is 

challenged to find pros and cons of their existing thought processes and replace them with more 

constructive ones. In that way, the individual can adopt better and exhibit more flexible ways of 

interpreting external reality.  

Problem solving is another frequent used CBT approach. It uses a linear way of thinking where 

the individual is encouraged to use analytical skills to solve a problem they face. According to 

Stewart et al. (2009) the problem-solving approach follows specific steps such as choosing the 

problem to work on, identifying past coping strategies and to evaluate them, while supporting 

the person to find new solutions and ways of how to reach their goals.  

This kind of thinking is divided into two kinds, the inductive and deductive way of thinking. The 

inductive is when the individual can reach a conclusion by making associations and connecting 

different clues in a given situation. On the contrary, deductive thinking is when the individual 

uses the process of elimination to reach a conclusion. In that way, the individual considers 

different clues, and with a linear progress of thinking, the individual can identify and eliminate 

clues that are not compatible with the narrative of the description of events, places, activities, 

etc.  

Behaviour management is another CBT approach used for the treatment of PND. Its main 

purpose is to help the individual identify positive and negative behaviours. The idea here is that 

the individual will be able to reduce depression and improve their mood by increasing activities 

that are pleasurable and rewarding, and/or decrease certain behaviours that can affect the 
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person’s mood in a negative way. By managing the behaviour of the person, they can affect 

their emotional states. Rapoport et al. (2000) talk about behaviour management in the context of 

weight-control paradigm with long-term lifestyle changes rather than dieting.  

Goals are an important part of the person’s recovery from depression. CBT puts emphasis on 

helping the person identifying goals that they can aim to work for. There are two aspects here. 

The first one is goal setting where the person is encouraged to identify goals that are realistic, 

measurable, and achievable. They are called SMART goals. The second aspect of the CBT 

approach here is about helping the person identify ways of how to reach those goals they set for 

themselves. CBT helps the individual set realistic and achievable goals who also identifies ways 

of how to accomplish those specific goals.  

CBT uses a variety of ways to help the individual achieve goals such as visual aids and 

structured activities. One of CBT’s aims is to do that in an organised manner. For example, 

creating a routine is one of the best and frequent ways to cope with depression, which can raise 

motivation and subsequently can improve the person’s self-esteem. Oliver et al. (2017) 

emphasize that self-efficacy is a reliable indicator for the attainment of the defined goals.     

Another CBT technique frequently used for the treatment of PND is through stress 

management. Its purpose is to create specific programs tailor made to the individual needs to 

find better ways of coping with stress. Groarke et al. (2012) report that cognitive behavioural 

stress management can help women with breast cancer reduce distress and adjust better. 

Some of stress management activities can be gardening, biking, meditation, connecting with 

family and friends amongst others. Lastly, relaxation is also another CBT approach which 

appears in the scientific literature.  

CBT shows to be effective especially on mild to moderate range of depression in the post-

partum period. It is also effective with clear positive therapeutic outcomes up to the fifth month 

following therapy. Another positive aspect of CBT is that it has good therapeutic application in a 

brief manner. It can be effective in a short-term clinical context. It is unknown whether CBT 

could have the same therapeutic effect on moderate to severe range of depression. In addition, 
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research shows that the initial therapeutic effect diminishes past the five-month mark. Its 

efficacy is not clear long-term.   

CBT is flexible. It can be practiced by professionals who have different backgrounds such as 

mental health professionals, medical doctors, nurses, and social workers. In addition, it can be 

also delivered by non-professionals in mental health such as health visitors or lay people.  

The location of the delivery of CBT is also flexible. It can be delivered on various locations such 

as hospitals or clinics. CBT can also be delivered at people’s houses and some research shows 

that women in the post-partum period do prefer to have that option as it can be less time 

consuming or resource demanding. It can solve issues such as the lack of transportation.  

Another clinical aspect regarding CBT and the save of resources is the delivery of therapy in a 

group setting. CBT is usually delivered on one-to-one basis. A typical scenario is that there is a 

therapist and an individual client in the therapeutic room. However, there is evidence that CBT 

can also be delivered in group settings with good therapeutic outcomes (Thimm & Antonsen, 

2014). Although, there are other obstacles in the successful delivery of this approach, such as 

the possible stigma of depression, CBT delivery in groups is a therapeutic avenue with real 

clinical applications.    

Another aspect of CBT’s clinical efficacy is that it is effective in all populations from different 

socio-ethnic backgrounds or financial status. CBT can have good therapeutic outcomes 

regardless different demographic data of the treated population.   

 

2. Has VR been used for the treatment of PND previously? 

In the question whether VR has been used for the treatment for PND, a database search was 

conducted, and no research was found as such. However, it was found that technological 

means have been used in three studies. The technology that was used in the two studies was 

video recordings, while a third study examined whether CBT can be delivered online. The first 



211 

 

two studies focused on Toddler-Parent Psychotherapy approach and for the evaluation and 

assessment of the interaction between mothers and infants. None of those studies included any 

VR technology.  

VR has been used for the treatment of various disorders, such as anxiety disorders and 

phobias. It has never been used for the treatment of PND prior to the clinical trial conducted 

which is part of this PhD thesis. However, there has been a study which examined the effect of 

VR on stroke patients (Song & Park, 2015). The purpose of that study was to investigate what 

was the effect of VR on patients who had suffered a stroke on matters such as balance, gait 

ability, depression, and interpersonal relationships. The results were positive on all categories of 

functioning including depression. However, it is worth noting here that this study was not solely 

on depression, but rather depression was part of a larger system of human functioning.  

 

3. Is it feasible implementing VR in combination with CBT for the treatment of PND? 

Research shows that CBT can be combined with VR successfully (Anderson et al., 2005; 

Peñate et al., 2008; Pot-Kolder et al., 2018). The findings from both the pilot study and the 

clinical trial conducted in this thesis also confirm that, indicating that the feasibility of combining 

VR with a traditional therapeutic method such as CBT is highly adequate. There was a 

consensus between most participants where they felt comfortable throughout the recruitment 

process. They also felt that the facilitator gave enough information about the referral process, 

the ethics approval and confidentiality. The participants felt that the VR session being the fourth 

session on both the pilot study and the clinical trial was suitable. Although the number of 

sessions were slightly different in the pilot study as they were not as consistent as in the clinical 

trial, participants felt that they had addressed their mental health needs adequately.  

Most participants answered positively about the VR system and having enough information prior 

to using it.  However, some of the participants in the pilot study felt that they needed more 

information about the VR system, its functionality, and purpose. This was not reported by the 
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participants in the clinical trial. Participants from both pilot study and clinical trial felt that they 

had enough time to prepare for the VR session and to use the technology. Likewise, participants 

on both the pilot and the clinical trial reported that the number of questionnaires was not 

excessive and that they reflected adequately their mental health needs. The setting and location 

of the study was also considered suitable with no objections arising from the participants.  

In terms of motion sickness, participants in both the pilot study and the clinical trial experienced 

motion sickness. Although the degree of discomfort between participants varied from mild to 

moderate, none wished to continue with the VR session at the time. Nevertheless, most were 

able to overcome the feelings of dizziness relatively fast, ranging from a few minutes to half an 

hour approximately.  

There was a significant reduction to the percentage of the number of participants who 

experienced motion sickness, from the pilot study to the clinical trial. Five participants in total 

experienced motion sickness, with three of them being participants in the pilot study, while just 

two participants were in the clinical trial. Four of them found the follow up call useful made the 

following day, while one participant declined the offer of the phone call as she felt it was not 

necessary.    

Most participants reported that they found the whole process of the VR session, and the 

implementation and use of VR technology useful in some way, and relevant. Most participants 

could relate to the task of tidying up the virtual environment, where they would find it stressful, 

while others found it therapeutic.  

 

4. What were the levels of acceptance of the combination of VR with CBT for the 

treatment of PND? 

Research shows that the combination of VR with CBT is acceptable (Nosek et al., 2016).                   

The results from both the pilot study and the clinical trial indicate that the levels of acceptance of 
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VR technology by the participants in a traditional therapeutic setting were satisfactory. The time 

that participants spent on the actual system was between 10 to 30 minutes. However, there was 

an increase of the time used from the pilot study to the clinical trial, with an average between 20 

and 30 minutes during the trial. This was mainly due to the change in the protocols between the 

study and the trial. Participants on both the pilot study and the clinical trial found the system 

easy to use, without the need for professional input necessarily. This was also compatible with 

the identification of not having the need necessary to having to go through extensive training to 

prepare to use the system. There was a consensus amongst participants from the pilot study 

and the clinical trial that the VR system was not fragile and that the different possibilities were 

well integrated. 

Another common theme was that participants felt comfortable and confident using the system 

and that the process was not either long or complicated. Participants felt that the tasks to be 

completed within the program were easy to handle. However, this raised the concern by some 

participants that they were not challenging enough. This underlined a skepticism whether the 

VR program could speed up the participants’ recovery, both from the pilot study and the clinical 

trial’s participants. This was also relevant to the consensus among participants from both the 

pilot study and the clinical trial that they would not use the system frequently. A reason for that 

which became apparent was the experience of motion sickness that some participants had, 

especially during the pilot study.  

Nevertheless, there was positive feedback about the usefulness of the VR program. In general, 

research shows that VR can enhance decision-making (Berg & Vance, 2017; Boejen & Grau, 

2011), and raise awareness (Wright et al., 2009). Participants’ feedback in our study was that 

they found it to be useful and that it had practical applicability. It was feedback from the 

participants of the pilot study that its usefulness was on better decision-making and that it could 

raise awareness around coping mechanisms for stress and thus being able to find better ways 

of coping. This was apparent in the question about what they were doing better in their daily 

routines after having used the system.  Participants saw value in the VR program as a training 
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tool for learning new skills, or confirming already possessed ones, and that it had some 

psychoeducation characteristics. Participants felt that they had better prioritization skills and had 

become more mindful, grounding themselves to the present moment. As a result, they would 

have gained better awareness of their emotional state of anxiety, when trying to cope with a 

stressful situation and find ways to cope differently such as using breathing techniques. The VR 

system also acted as a reminder of achievements participants had made, which underlined a 

sense of self-appreciation.  

Participants found a variety of things that they liked which was about the VR program, but also 

their experience with it. There was a positive response to the background music as relaxing, the 

parcel at the door, the baby’s bedroom, and the realism of navigation within the virtual 

environment. In terms of their experience, some participants liked that they were able to 

complete the tasks and cope with stress at the same time. This relates to the tasks being 

manageable. Another positive experiential element was about learning a new skill such as 

slowing down and being more in the present.   

The feedback from the participants between the pilot study and the clinical trial regarding what 

they did not like varied between them, possibly due to the fact of the use of different protocols, 

and an increase of technical difficulties that were experienced. Participants in the pilot study 

gave emphasis on the actual tasks which did not consider them as challenging enough and that 

they were predictable. They also felt that some stressors were irrelevant. On the contrary, 

participants in the trial did not like other technical difficulties they experienced such as the 

functionality of the joystick, the system freeze, or not being able to pick up some virtual items. 

However, a common theme was about the lack of options to resolve difficulties or tasks such as 

more ways of soothing the virtual baby just by placing it back to the cot, or to make the virtual 

experience more rewarding such as being able to sit on the coach with the baby and enjoy it, 

which was also suggested as a recommendation made by them.  

In summary, we can conclude that the combination of VR with CBT for the treatment of PND 

was acceptable by the participants. The overall feedback was positive, not only about the VR 
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system and its applicability, but also about the combination of CBT treatment with VR 

technology for the treatment of PND, which was encouraging.   

 

5. Is the combination of CBT with a VR component specifically designed for the treatment 

of PND effective? 

Overall, participants of both the pilot study and the clinical trial made progress. By the 

completion of therapy, participants were feeling better, and their mood had improved. Their 

sleep had also improved and had found skills and strategies to manage their stress better in 

stressful situations. There was a significant reduction in their tendency to ruminate and this had 

a positive effect as they had become more mindful where they were able to be more in the 

present moment. Many participants had become responsive than reactive to external stressors 

which would help contain negative feelings. As a result, participants had experienced improved 

self-esteem, and had become more confident, empowered, and with better motivation.  

The question whether VR can enhance the therapeutic outcome of traditional therapies for the 

treatment of PND and in what ways cannot be answered definitively, due to the specific design 

that was used in the clinical trial. To do that, and that could be a recommendation for future 

research, a different design would need to be employed such as a randomised clinical trial with 

two independent groups. Both groups would receive the same treatment but with one of them to 

receive VR additionally. In that way, we would be able to compare the results from both groups 

and identify any differences.  

Nevertheless, considering the results from both the pilot study and the clinical trial we can 

conclude that the combination of CBT and VR is an effective treatment for PND, and that VR 

can contribute as a modality to therapy for PND overall. The findings from both the clinical trial 

but also the pilot study, are also confirmed by other studies found in international literature. VR 

can enhance the traditional therapies for PND in four main areas: decision making (Mendes et 
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al., 2012), awareness (Mottura et al., 2015), mindfulness (Nararro-Haro et al., 2016), and real-

life applications (Rizzo et al., 2004). Those four areas are interconnected and affect in a positive 

way the individual. In other words, gaining awareness can lead to better decision making, which 

also connects with real-life applications. Another association is about awareness that can be 

synonymous to mindfulness.  

More analytically, the decision making is a cognitive skill that VR can enhance. Participants 

having used the VR system, felt they could make better decisions, mainly by prioritising easier. 

Prioritisation can be translated into what is real and most important to the individual, which is 

also congruent with the person’s values. This was one of the main functions of the VR system 

and confirms that VR can enhance that process. In the VR program, participants would be 

asked to prioritise between stressors. This acted in two ways, one was where some participants 

were able to practice that skill via the VR system, while the other aspect of usefulness was 

regarding VR playing the role of the reinforcer. In other words, through VR, participants were 

able to confirm that they were already possessing that skill. That realisation in turn, helped 

promote a sense of confidence (Harris et al., 2004).  

The second area of VR’s usefulness was about awareness. This refers to the idea that 

participants were able, by using the VR system, to gain insight on their existing coping 

mechanisms for anxiety and depression. This, in turn, helped understand better what was useful 

and what needed to improve to reduce depressive symptomatology. This is of tremendous 

clinical importance as awareness is the first step towards the initiation of behaviour change in 

therapy and subsequently in real life (Hopko et al., 2003).   

The third area where VR had a positive impact on the therapeutic outcome overall was 

regarding mindfulness. This was helpful as participants were able to slow down when they were 

accomplishing tasks. This was particularly helpful as participants would use a different strategy 

than previously. Instead of rushing to complete the task, they would now start focusing on the 

task itself. Hafenbrack and Vohs (2018) report that mindfulness increases the focus of the 
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individual on the task which enhances performance while stress reduces. Some participants 

found it a challenge as they had been used to be doing things fast. Many would pay value 

particularly to the ability to be able to do that in real life. However, when they were able to see 

the meaning and purpose behind slowing down, there was a positive feedback which they had 

found useful regarding stress. This change had also a positive effect on other aspects such as a 

reduction in self-criticism, or rumination. There was a noticeable theme of self-appreciation that 

participants would express. Another theme was about better self-acceptance which also 

underlines more realistic expectations.  

VR can also be useful and applied in real life. It can promote a sense of better organisation. It 

can help promote better daily routines, which in turn can enhance a sense of control for the 

individual. VR can be a good stress management tool, while at the same time, it can have 

psychoeducational elements. VR can help the individual enhance other cognitive skills such as 

better analysis of a situation and which, in turn, leads to better decision making.  

In summary, the preliminary data from the studies carried out in this thesis indicate that the 

combination of VR and CBT is useful, but at present and considering the design used, it is not 

possible to give a definitive answer to this question. Therefore, further research will be 

necessary in the future to provide more conclusive data about this question. 

 

6. What were methodological problems, flaws, technical difficulties, and/or limitations on 

the protocols and research tools?  

Implementing a VR program in a traditional therapeutic approach brought up some difficulties 

and limitations. The issues were on various levels and were of different nature between the pilot 

study and the clinical trial.  

One limitation of the clinical trial was regarding its methodology. Its design was a single case 

design and not a between-groups design. This is limiting in the sense that it prevents some 
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conclusions to be obtained. Between-groups design would allow for participants of each group 

to be exposed to a single experimental condition and can provide more definite answers to the 

research questions. However, this experimental approach is more suitable for bigger scale 

studies as it requires many participants, clinicians, and resources, which we verified they were 

not within our reach. On the contrary, the design that was used for this clinical trial is suitable for 

small number of participants with limited resources.    

The pilot study showed a limitation in the clinical protocol where there was no follow up. 

However, this was corrected in the clinical trial where there was a follow up three-month post-

intervention. Another limitation that was also rectified was in terms of the VR stressors. The 

results from the pilot study showed that some of the stressors that had been chosen were 

considered irrelevant and not challenging. Participants of the pilot study could not relate to 

them. This was rectified in the clinical trial as participants chose the ones most relevant to their 

life circumstances, and the sequence that they were activated. However, the issue with some 

stressors not being challenging enough was never resolved as the option to use more 

challenging and complex stressors was not possible due to using the same VR technology for 

both the pilot study and the clinical trial. Another issue of relevance that was highlighted was 

certain aspects of the virtual environment which was perceived unrealistic by most of the 

participants on both the pilot study and the clinical trial. Unfortunately, that was not corrected as 

the same VR programme was used for both the pilot study and the trial.  

One problem which was common in both the pilot study and the clinical trial was that the 

element of positive reward, or the ability to relax while using the system was missing. 

Participants felt that their experience could have been more relaxing and positively rewarding.  

An additional matter that arose was the attrition rate and cancellations. This was encountered in 

the clinical trial more, and not as much in the pilot study. There were four participants who 

withdrew from the study following the initial assessment. It was observed that there were more 

cancellations in the trial and less in the pilot study.    
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On a technical level, technical issues appeared on both the pilot study and the clinical trial. 

However, there were encountered more in the trial, possibly due the fact that the greater 

number of participants, and the more time that participants spent using the system in the trial 

than the pilot study. However, some technical issues were common such as the inability to pick 

up items, or the lack of options such as multi-tasking. Nevertheless, the technical issue was 

apparent mostly in the trial, possibly due to the extended time use of the VR program by the 

participants was the system freeze.  

The issue of navigation was common in both the pilot study, but the issue of motion sickness 

and the experience of it was reduced after the protocol was altered from the pilot study to the 

clinical trial. There was a big reduction to the percentage of participants experiencing motion 

sickness from the pilot study to the clinical trial.     

 

7. What could be recommended for the better implementation of VR within a traditional 

clinical setting?  

The pilot study had made recommendations for the better implementation of VR within a 

traditional therapeutic approach for PND. One of them was to allow the participants to choose 

their stressors and for them to spend sufficient time in advance to familiarise themselves with 

the virtual programme. It was also recommended that the facilitator to provide adequate 

information about the philosophy behind the VR programme and its purpose, whether any 

difficulties encountered, and how to resolve issues when they arose.  

The new recommendation and guidelines were implemented in the clinical trial with much better 

outcomes. However, the trial highlighted further recommendations to be made for better and 

improved implementation of VR within a traditional therapy. One suggestion is about a change 

in the actual protocol where participants can spend more time with the VR programme, at least 

in two sessions. The two VR sessions could occur in sequence one after the other or in every 

other session.   
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Other proposed changes are on a technical level where the VR program would be upgraded. 

This would reduce the technical issues such as system freeze, or communication gaps between 

the two sides. One upgrade would be to run the system in an online program and not in a closed 

circuit for better performance. Another technical recommendation is on using a headset version 

than the desktop version for better levels of presence of the participants. Onyesolu and Eze 

(2011) divide VR technology into three categories with the headset version to be highly 

immersive.  

In addition, the idea of providing more options was suggested, such as the ability to multi-task, 

or to make the whole virtual experience more rewarding and positive. Instead of focusing solely 

on the virtual stressors and how to cope with them better, it would be preferred to enrich the 

virtual experience with more relaxing experiential elements rather than focusing on cognitive 

tasks. This would, in turn, change the whole philosophy behind what characteristics the system 

would need to have and how to best use them. An option could be to make the scenario simpler 

and more adaptable to the individual needs for each participant. An example could be about a 

person whose primary issue would be to enhance cognitive skills, while another user would be 

about becoming more mindful and to raise awareness.  

 

Strengths and limitations  

This thesis is comprised of different chapters that make up of studies that have been already 

published or submitted to be published. Each chapter includes strengths and limitations, and 

this thesis should be viewed by the readers in relation to those strengths and its limitations.  

1. One strength of the thesis is that it addresses a mental health issue such as port-partum 

depression that has important clinical and social implications. It is not uncommon for 

new parents to experience signs and symptoms of depression in the post-partum period. 

However, it becomes an important issue when the individual is not adequately supported 

by immediate family, extended social circle, or professionals. Signs and symptoms can 
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often become intense and frequent with catastrophic consequences. This thesis 

explores different clinical aspects of PND and its consequences. It highlights important 

aspects on a clinical and theoretical level. More importantly, it examines the possibility of 

using VR as a possible therapeutic treatment of PND based on scientific evidence and in 

conjunction with international literature.    

2. A second strength that this thesis presents is the logical sequence of chapters. The 

whole structure of the manuscript can be interpreted as a strength as there is a logical 

sequence to it. Firstly, there is chapter one which introduces the reader to the idea of 

PND, its current treatments, and an introduction to VR and the possibility as a treatment. 

The second chapter which is the published literature has a similar structure, but it 

investigates the treatments for PND in detail, especially CBT. It identifies the most well 

researched treatments, and what makes them efficacious. It includes the components 

and parameters of their successful clinical outcomes. Next, is the pilot study which 

examines in detail the possible combination of CBT with VR for the treatment and lays 

the ground for the clinical trial which is chapter 4. Chapter five which is the final chapter 

brings all the chapters together and answers the research questions asked in the 

previous chapters. It also includes recommendations for further research.  

3. A third strength is about the literature review which is a narrative review. It investigates 

the most efficacious treatments, and it has been conducted in a systematic way. It 

follows the Prisma guidelines for reviews, but it does not meet all 27 criteria, which might 

also be viewed as a limitation on its own. As a result, it does not include any statistical 

analysis, or reporting of various biases. Nevertheless, it extracts specific information 

about clinical populations, treatment focus, quality of studies considered, the delivery of 

the interventions and the clinical outcomes. The review includes most frequently used 

CBT components for the treatment of PND, which is one of its main contributions, and 

was conducted in a systematic way.  
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4. A fourth strength is that both pilot feasibility study and the clinical trial follow a specific 

protocol. That includes specific steps that were followed in both studies. All clinical and 

intervention protocols are based on scientific evidence that can be replicated. Another 

strength is that both studies included risk mitigation protocols for ensuring the well-being 

of the participants and minimising any potential risk, offering a risk mitigation plan, if it 

was needed.  

5. A fifth strength is the inclusion of follow up in the clinical trial. The pilot study was lacking 

a follow up which was a limitation. Nevertheless, it was noted, and a change was made 

to allow for follow ups in the clinical trial as it provided information about the continuation 

of the participants’ progress post- intervention.  

6. Another important strength of the dissertation is regarding the information provided by 

the participants in both the pilot study and the clinical trial. The thesis provides valuable 

information and insights about what did not work well and what needs to change to make 

the combination of VR with CBT more efficacious. It also provides insight about what 

needs to change to potentially make VR technology more useful, acceptable, and 

functional.   

 

Regarding the main limitations of this thesis:   

1. One limitation of the thesis was that the single-case studies design chosen for the 

clinical trial did not permit the conclusion whether VR can enhance the therapeutic 

outcome of traditional therapies for PND. Although the trial shows that CBT with VR can 

be effective for the treatment of PND, it is difficult to identify what exactly is the role of VR 

and to what extent it influences the therapeutic outcome. Instead, a randomised 

controlled trial would need to have been employed to examine how and to what extent 

VR affects CBT for PND.   
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2. A second limitation in the literature review was the exclusion of certain types of studies 

such as pilot studies, or case studies. In that way, there is the danger of missing valuable 

data, especially of qualitative nature.   

3. A third limitation is that the focus on PND as a clinical issue was mostly on mild-to-

moderate range. However, it is unknown whether the same results would be obtained 

about the moderate-to-severe range of PND, which could be a topic for future research.  

4. A fourth limitation is that the focus of the review, the pilot study, and the clinical trial are 

on the treatment of the PND. It is limiting as it has a clinical narrow focus, mainly on the 

treatment on PND, but nothing on its prevention.   

5. A fifth limitation was the selection of the stressors in the pilot study. Some of the 

feedback of the participants was that the pre-selection of the stressors and the sequence 

they were activated was not relevant to them. Nevertheless, the protocol of the clinical 

trial took that into consideration and made the relative changes, something that can be 

considered a strength.  

6. A sixth limitation was regarding the clinical trial and the attrition rate of four participants 

initially. Although this did not put the validity of the study at risk, there is important 

information missing about the withdrawal of those participants from the trial, as the 

facilitator lost contact with two of them. One limitation was also the cancellations they 

were observed during the clinical trial which were more than in the pilot study.  

 7. A seventh limitation that occurred in both the pilot feasibility study and the clinical trial 

was the technical limitations that participants encountered. Unfortunately, the number of 

technical difficulties were more in the clinical trial, possibly since the use of the system 

lasted longer in the trial than in the pilot study. However, this gave good insights about 

what the changes that are needed to be made and are included in the section of 

recommendations below.    
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8. A final limitation was that about the motion sickness which occurred in both the pilot 

study and the clinical trial. However, there was a noticeable reduction between the study 

and the trial in the percentage of participants who experienced that, which was very 

positive. Nevertheless, there are other changes that could be made in order to further 

reduce the experience of motion sickness.  

 

Recommendations 

For the better implementation of VR technology with a traditional therapeutic approach such as 

CBT in a clinical setting, the following steps are recommended: 

1) The focus of therapy can change where the VR technology can possibly be used and/or 

tested for the prevention of PND rather than its treatment. The pilot study and the clinical trial 

showed that the VR technology can be used as a training tool for improving cognitive tasks or 

preparing to cope with stress better. This could be the focus of future research. VR can be used 

for the preparation of future parents to manage stress and/or to familiarise themselves with real 

life circumstances.  

2) Participants in the pilot study and the clinical trial reported that the time of the intervention 

was adequate, and the number of sessions provided to them met their mental health needs. 

Nevertheless, one option that could be explored to see whether there are any additional clinical 

benefits would be to offer the sessions in a more widespread time frame. In contrast, another 

option could be to offer the same number of sessions in a shorter space of time with higher 

frequency, as Cuijpers et al. (2013) suggest. A third possible option would be for the participants 

to choose the number of VR sessions and the type and number of stressors, depending on their 

needs.  

3) Another recommendation would be about the actual time spent with the VR technology. The 

clinical protocol of future trials could include additional VR sessions, or the VR sessions could 
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replace some of the CBT components. In that way, the VR element would be more central in the 

overall therapeutic approach.   

4) One suggestion is about updating the current VR system to reduce or avoid technical issues 

such as the system freeze, or the motion sickness experienced in the pilot study and the clinical 

trial altogether.  

5) Another recommendation is about the focus of the VR programme. One change could be 

about making the clinical focus of the VR program more specific and narrower. Out of four areas 

of decision making, awareness, mindfulness, and real-life applications that users of VR 

technology can benefit, the VR session can focus on one of those four areas each time instead 

on all four of them altogether. This means that the treatment focus would have to change along 

with the clinical protocol.   

6) There was a consensus amongst participants that the VR program was engaging. 

Nevertheless, it was suggested that the VR technology could be more engaging. One way to 

make it more immersive on a technological level is to improve the picture and sound. Gasjek 

(2016) describes this as having functional technology. According to Newton and Soukup (2016) 

the user’s sense of presence can be influenced by elements such as graphics, display, and 

processing (Empler et al., 2015). Takatalo (2002) reports that those elements are very important 

in creating a virtual environment that has a flow effect or experience.  

A possible option would be to use a headset version of the same system as it was suggested, 

instead of the desktop version. In that way, it would be about creating a deeper immersive 

virtual reality experience.  

Another way to make the virtual experience more engaging is through storytelling (Breuleux et 

al., 2019). According to Rodriguez (2016) there are some guidelines that are very important for 

good storytelling in VR. Storytelling should be linear, where the user is able to make decisions 

about what to do within the environment. The user should be able to comprehend the possible 

consequences for whatever course of action they decide to take while in the virtual environment. 
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In that way, a narrative can possibly be provided along with the VR programme. Castilla et al. 

(2018) have found that narratives from different virtual reality environments can enhance 

psychological wellbeing by using meditation and relaxation. This option could be of great 

interest as some possible narratives provided to patients would highlight some difficulties that a 

mother and family face when they have a new baby. Likewise, each participant could establish 

and personalize a narrative in which they would be able to learn to cope gradually with different 

stressors that can arise from new situations.  

A major focus of the VR system used on both the pilot study and the clinical trial was on 

cognitive tasks, e.g., prioritizing, etc. However, PND is a mood disorder and the focus of the 

system could shift to more of an emotional one. Newton and Soukyp (2016) make the distinction 

between the cognitive aspect and the emotional engagement in the virtual experience where the 

details of the story are associated with cognitive functioning, while abstract concepts are 

associated with emotional activity. This resembles the emotion of awe that Chirico et al. talk 

about (2018). Awe is a complex emotion with elements of amazement and surprise that can 

have transformative effects in different aspects of someone’s life such as the psychological 

realm with an increased satisfaction for life, amongst others. VR can elicit such emotion 

successfully.  

Krapp (2005) views VR therapy as a form of art therapy. This comes into light thinking of VR of 

its visual representations which can be seen in the light of images and symbols, which have a 

healing element. Like in art therapy, the user of VR interacting with the virtual environment, and 

changing the result of it, can act as a medium developing images and symbols on a personal 

level in a very therapeutic way. 

Likewise, the VR system used for the purpose of this thesis could be used with the purpose of 

triggering more awe emotions by focusing more on positive feelings. One way to achieve that 

could be by inviting its users to spend more time outside the virtual house which was greener 

and with less stressors. Another way could be about minimizing the stressors inside the virtual 
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house. A third possible way could be about adding more pleasant stimuli such as upbeat music 

during the navigation within the virtual environment.         

 

Conclusion 

Considering the results from the pilot study and the clinical trial, along with the key findings of 

this dissertation, it can be concluded that:  

- the combination of CBT with VR is feasible and the use of technology acceptable.  

- the combination of CBT with VR has good therapeutic outcomes in the treatment of PND. They 

share common therapeutic elements such as decision making, prioritizing, insight, and stress 

management.  

- VR can help the individual make better decisions and prioritise more effectively, raise 

awareness, promote self-acceptance, help someone become more responsive than reactive, 

help someone be more mindful while completing tasks, help someone acknowledge minor 

achievements, and help an individual cope better with stressful situations in real life.  
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APPENDIX 

 

Appendix A. Poster of the pilot feasibility study 
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Appendix B. Assessment form 

 

 

  Brief Intervention Service - Initial Clinical Assessment  

  

Name:  

Address:  

Phone:  

NHI:  

Date of Assessment: 

Present during assessment: 

Referrer: 

GP: 

  

Reason for Referral (referral diagnosis): 

  

Presenting concern (consumer's reason for referral, understanding of concern): 

Pregnancy / any complications: 

Birth of the baby / any difficulties / trauma: 

Breastfeeding / Does mom breastfeed?     Yes              No 

If yes, are there any complications: 

Physical health (perception of health, medical conditions, allergies, adverse reactions): 

  

Current medications: 

  

Strengths and resources available:  
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Relevant background information (including family psychiatric history, psychosocial, family, relationships, 

education, employment): 

  

Cultural and Spiritual (age and gender issues, sexual orientation, spirituality and/or religious, political 

beliefs, ethnicity, disability issues, values system):  

  

Current situation (stressors, living, finances, social, relationships, employment, family, dependents, 

school): 

  

Family violence (if yes, refer Appendix A): 

  

Substance use (past and present - illicit drugs, treatment history, nicotine, alcohol, caffeine, sugar): 

  

Gambling/online concerns (gaming):           Yes           No           Not Known  

  

Mental state examination (appearance & behaviour, rapport, speech, thought process/language, mood, 

affect, thought content, perception, cognition, insight and judgement): 

  

Current Functioning (sleep, appetite, anxiety, daily living): 

  

Risk assessment (consider risk to self, risk to others, risk from others, risk-taking behaviours - refer 

Appendix A for detailed assessment tool): 

  

Consumer's expectations and goals:  

  

Summary/formulation:  

  

Consumer Code of Rights (discussed at initial appointment):          Yes          No  
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Outcome measure/score: 

  

Plan (including what they think may be helpful): 

  

Assessed by: 

Therapist: 

Designation: 

Signature: 

  

 

Appendix A 

RISK ASSESSMENT   

  

Self-Harm/Suicide: 

Have you thought of harming yourself? Yes  No  

Have you tried to harm yourself in the past? 

If yes, how many times? 
Yes No 

Have you had thoughts that life isn't worth living? Yes  No 

Are you thinking suicide? Yes  No  

Previous attempt(s) on own life? Yes  No  

If suicide attempt has been made, when was the most recent time? 

  What did you hope would happen as a result of your attempt? 

(Did they want to die, or end their pain?) 

Do you still have access to the method used? Yes No 

Did you use alcohol or drugs before the attempt? Yes  No  

What did you use?  
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Do you have easy access to a weapon? Yes   No 

How often are you having these thoughts? 

Have you thought about how you would act on these? (Is there a plan? does this plan seem 

feasible? Are the methods available? Is it likely to be lethal?) 

Have you thought about when you might act on this plan? 

Are there any things/reasons that stop you from acting on these thoughts? 

Do you know anyone who has recently tried to harm themselves? 

Additional information: 

(from NZ Guidelines Group) 

  

Harm to Others: 

Have you thought of hurting anyone else? 

If yes, have you acted on these thoughts? 

Yes 

Yes 

No 

No 

Have you been involved in any fights recently? 

If yes, were you using drugs or alcohol at the time? 

Yes 

Yes 

No 

No 

Additional information: 

Other (empathic awareness, impulse control, criminal activity) 

      

 Harm from others (family violence additional)  

 

 

 

 

 

 

 

 



241 

 

Appendix C. EPDS Questionnaire  

 

1. I have been able to laugh and see the funny side of things. 

o  As much as I always could 

o  Not quite so much now 

o  Definitely not so much now 

o  Not at all 

2. I have looked forward with enjoyment to things. 

o  As much as I ever did 

o  Rather less than I used to 

o  Definitely less than I used to 

o  Hardly at all 

3. I have blamed myself unnecessarily when things went wrong. 

o  Yes, most of the time 

o  Yes, some of the time 

o  Not very often 

o  No, never 

4. I have been anxious or worried for no good reason. 

o  No not at all 

o  Hardly ever 

o  Yes, sometimes 

o  Yes, very often 

5. I have felt scared or panicky for no very good reason. 
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o  Yes, quite a lot 

o  Yes, sometimes 

o  No, not much 

o  No, not at all 

6. Things have been getting on top of me. 

o  Yes, most of the time I haven’t been able to cope at all 

o  Yes, sometimes I haven’t been coping as well as usual 

o  No, most of the time I have coped quite well 

o  No, I have been coping as well as ever 

7. I have been so unhappy that I have had difficulty sleeping. 

o  Yes, most of the time 

o  Yes, sometimes 

o  Not very often 

o  No, not at all 

8. I have felt sad or miserable. 

o  Yes, most of the time 

o  Yes, sometimes 

o  Not very often 

o  No, not at all 

9. I have been so unhappy that I have been crying. 

o  Yes, most of the time 

o  Yes, quite often 

o  Only occasionally 
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o  No, never 

10. The thought of harming myself has occurred to me. 

o  Yes, quite often 

o  Sometimes 

o  Hardly ever 

o  Never 
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Appendix D. GAD-7 questionnaire 

 

Over the last 2 weeks, how often have you been bothered by any of the following problems?  

For each question select the option that best describes the amount of time you felt that way. 

In the last 2     

weeks 

       Not at all  

            0  

   Several days   

          1  

More half the days 

            2     

Nearly every day 

           3 

1. Feeling nervous, 

anxious, or on edge 

           o            o            o            o 

2. Not being able to 

stop worrying    

           o            o            o            o 

3. Worrying too 

much about 

different things     

           o            o            o            o 

4. Having trouble 

relaxing                                            

           o            o            o            o 

5. Being so restless 

that it's hard to sit 

still        

           o            o            o            o 

6. Becoming easily 

annoyed or irritable             

           o            o            o            o 

7. Feeling afraid as 

if something awful 

might happen 

           o            o            o            o 

 

GAD-7 provisional diagnosis  

Scoring – add up answers to question on GAD-7 

Not at all=0; Several days=1; More than half the days=2; Nearly every day=3 

Total score      anxiety severity 

5 – 9                 Mild Anxiety 

10 – 14             Moderate Anxiety 

15 – 21             Severe Anxiety  
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Appendix E. Kessler-10 questionnaire 

                                                                K10 Test 

These questions concern how you have been feeling over the past 30 days. Tick a box below each 

question that best represents how you have been. 

1. During the last 30 days, about how often did you feel tired out for no good reason? 

1. None of the time 2. A little of the 

time 

3. Some of the 

time 

4. Most of the time 5. All of the time 

 

2. During the last 30 days, about how often did you feel nervous? 

1. None of the time 2. A little of the 

time 

3. Some of the 

time 

4. Most of the time 5. All of the time 

 

3. During the last 30 days, about how often did you feel so nervous that nothing could calm you 

down? 

1. None of the time 2. A little of the 

time 

3. Some of the 

time 

4. Most of the time 5. All of the time 

 

4. During the last 30 days, about how often did you feel hopeless? 

1. None of the time 2. A little of the 

time 

3. Some of the 

time 

4. Most of the time 5. All of the time 

 

5. During the last 30 days, about how often did you feel restless or fidgety? 

1. None of the time 2. A little of the 

time 

3. Some of the 

time 

4. Most of the time 5. All of the time 

 

6. During the last 30 days, about how often did you feel so restless you could not sit still? 

1. None of the time 2. A little of the 

time 

3. Some of the 

time 

4. Most of the time 5. All of the time 

 

7. During the last 30 days, about how often did you feel depressed? 

1. None of the time 2. A little of the 

time 

3. Some of the 

time 

4. Most of the time 5. All of the time 
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8. During the last 30 days, about how often did you feel that everything was an effort? 

1. None of the time 2. A little of the 

time 

3. Some of the 

time 

4. Most of the time 5. All of the time 

 

9. During the last 30 days, about how often did you feel so sad that nothing could cheer you up? 

1. None of the time 2. A little of the 

time 

3. Some of the 

time 

4. Most of the time 5. All of the time 

 

10. During the last 30 days, about how often did you feel worthless? 

1. None of the time 2. A little of the 

time 

3. Some of the 

time 

4. Most of the time 5. All of the time 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



247 

 

Appendix F. Baseline and treatment periods questionnaire (measured daily)   

Please answer the following questions by ticking the box which best describes how you feel today. 

On a scale between 0-10:  

1) Interest or pleasure in doing things 

0 (no 

interest) 

1 2 3 4 5 6 7 8 9 10 

(great 

interest) 

 

2) Feeling down, depressed, or hopeless 

0 (very 

depressed) 

1 2 3 4 5 6 7 8 9 10 (not 

depressed 

at all) 

                             

3) Feeling nervous, anxious, or on edge           

0 (highly 

anxious) 

1 2 3 4 5 6 7 8 9 10 (not 

anxious 

at all) 

                                                           

4) Not being able to stop or control worrying    

0 (very 

much 

worried) 

1 2 3 4 5 6 7 8 9 10 (not 

worried 

at all) 

                                                         

5) Becoming easily annoyed or irritable    

0 1 2 3 4 5 6 7 8 9 10 
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(annoyed) (calm) 

 

6) How confident do you feel about accomplishing today’s tasks?  

0 (not 

confident) 

1 2 3 4 5 6 7 8 9 10 (highly 

confident) 
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Appendix G. Session evaluation questionnaire 

1) On a scale 0-10, how would you rate the usefulness of today’s session? 

    0 

(not 

useful) 

         10 (very 

useful) 

                                                               

2) On a scale 0-10, how relevant did you find today’s session to your life circumstances?  

     0 (not 

relevant) 

         10 (very 

relevant)  

       

3) Was there anything in particular that you liked about today’s session?  

Yes, it was…  

4) Was there anything in particular you did not like about today’s session?  

Yes, it was….  

 

 

 

 

 

 

 

 

 



250 

 

Appendix H. VR session questionnaire 

1) On a scale 0-10, how would you rate the usefulness of today’s session? 

    0 

(not 

useful) 

         10 (very 

useful) 

                                                               

2) On a scale 0-10, how relevant did you find today’s session to your life circumstances?  

     0 (not 

relevant) 

         10 (very 

relevant)  

       

3) Was there anything in particular that you liked about today’s session?  

Yes, it was…  

4) Was there anything in particular you did not like about today’s session?  

Yes, it was….  
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Appendix I. Feasibility questionnaire 

 

The participants were asked to complete a questionnaire with 11 items in a 5 point Likert scale.  

 

1) Did you feel comfortable throughout the recruitment process? 

Yes                                      No  

1------------------2-------------------------3-------------------------------4--------------------------5 

 

2) Did the facilitator of the study give enough information about the referral process, ethics 

approval, and confidentiality? 

Yes                                       No 

1------------------2-------------------------3-------------------------------4--------------------------5 

 

3) Was it a good idea for the VR session to be implemented in the fourth session? 

Yes                                        No 

1------------------2-------------------------3-------------------------------4--------------------------5 

 

4) Did you feel the total number of sessions were adequate to address your mental health 

needs? 

Yes                                           No 

1------------------2-------------------------3-------------------------------4--------------------------5 

 

5) Did you have enough information about the VR system and how it works before you started 

using it? 

Yes                                       No 

1------------------2-------------------------3-------------------------------4--------------------------5 

 

6) Did you have adequate time to prepare for the VR session? 
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Yes                                                   No  

1------------------2-------------------------3-------------------------------4--------------------------5 

 

7) Did the questionnaires capture the essence of your mental health issues? 

Yes                                        No 

1------------------2-------------------------3-------------------------------4--------------------------5 

 

8) Do you feel you had to complete too many questionnaires? 

No                                     Yes 

1------------------2-------------------------3-------------------------------4--------------------------5 

 

9) Was the setting and the location of the study suitable? 

Yes                                        No  

1------------------2-------------------------3-------------------------------4--------------------------5 

 

10) If you experienced motion sickness when you used the VR system, did you think the follow 

up phone call was useful?  

Yes                                       No  

1------------------2-------------------------3-------------------------------4--------------------------5 

 

11) Would you change anything in the whole process? Yes / No 

If yes, what would that be? 
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Appendix J. Acceptance questionnaire 

 

1. Total time I used the system... 

       -    Less than 10 minutes 

- 10-15 minutes 

- 15-20 minutes 

- 20-30 minutes 

- More than 30 minutes 

 

2. I believe the system is easy to use. 

Fully agree                                                                                            Do not agree at all  

1 ------------------- 2---------------------- 3 ----------------------- 4 -------------------------- 5 

 

3. I believe I’d like to use this system often.  

Fully agree                                                                                            Do not agree at all  

1 ------------------- 2 --------------------- 3 ------------------------ 4 ------------------------- 5 

 

4. I believe the system is difficult and it could be easier to use.  

Do not agree at all                                     Fully agree 

1 ------------------ 2 ---------------------- 3 ------------------------ 4 ------------------------- 5 

 

5. I believe I’d need the support of an expert to use the system.  

Do not agree at all                                                  Fully agree 

1 ------------------ 2 ---------------------- 3 ------------------------- 4 ------------------------- 5 

 

6. I believe the different possibilities of the system are well integrated.  



254 

 

Fully agree                                                                                              Do not agree at all  

1 ------------------ 2 ---------------------- 3 ------------------------- 4 ------------------------- 5 

 

7. I believe the system is too fragile.  

Do not agree at all                                      Fully agree 

1 ------------------ 2 ---------------------- 3 ------------------------- 4 ------------------------- 5 

 

8. I believe most people would learn very quickly to use the system.  

Fully agree                                                                                             Do not agree at all 

1 ------------------ 2 ---------------------- 3 ------------------------- 4 -------------------------- 5 

 

9. When going through the system, I found it too long and complicated.   

Do not agree at all                                      Fully agree 

1 ------------------ 2 ---------------------- 3 -------------------------- 4 ------------------------- 5 

 

10. I felt very comfortable and confident when using the system. 

Fully agree                                                                                     Do not agree at all 

1 ----------------- 2 ----------------------- 3 -------------------------- 4 ------------------------- 5 

 

11. I need to learn a lot of things before knowing well how to use the system.  

Do not agree at all                                      Fully agree 

1 ----------------- 2------------------------ 3 -------------------------- 4 ------------------------- 5 

 

12. The choice of tasks within the treatment module is… 

Easy to handle           Difficult to handle 

1-------------------2------------------------3----------------------------4--------------------------5 
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13. The system can speed up my recovery. 

Fully agree                     Fully disagree 

1-------------------2------------------------3----------------------------4--------------------------5 

 

14. If it was available, I’d use it frequently. 

Fully agree                     Fully disagree 

1-------------------2------------------------3------------------------------4--------------------------5 

 

15. In general terms, the application was easy to use. 

Fully agree                     Fully disagree 

1------------------2-------------------------3-------------------------------4--------------------------5 

 

16. In general terms, I believe the application is useful 

Fully agree                     Fully disagree 

1------------------2-------------------------3-------------------------------4--------------------------5 

 

 

Remarks 

 

o What I liked the most was…… 

 

o What I liked the least was…… 

 

o I believe there was something missing. It was….. 

 

o What things/tasks do I do better in my daily routines after I have used the clinical support 

system? 
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Appendix K. Information sheet – A pilot feasibility study  

INFORMATION SHEET 

 

The combination of cognitive-behavioural therapy with virtual reality for the treatment of 

post-natal depression in a brief intervention context: A pilot feasibility study. 

 

You have shown interest in participating in a scientific study from Universitat Jaume I (Spain). Your 

participation is completely voluntary. You will be asked to give your consent if you want to 

participate. There will be no problem if you do not want to participate. You can interrupt your 

participation at any time during the study. Please read carefully the following information and do 

not hesitate to ask, should you have any questions. 

 

 

Why is this study carried out?  

This study is part of the doctoral thesis of George Stamou (geostamou.gs@gmail.com). The main 

aim of the doctoral thesis is the design and empirical evaluation of a psychological treatment for 

postnatal depression supported by technology, concretely virtual reality. The specific aim of this 

study is to conduct a pilot and feasibility study in order to preliminary test the treatment protocol 

and the virtual reality modules to establish the treatment protocol that will be tested in a future 

randomized clinical trial.   

 

What will be the procedure implemented in the study?  

The study includes assesment sessions to evaluate your mental health status and determine if you 

meet the inclusion criteria to participate in the study. 

If you meet the inclusion criteria you will be invited to receive a treatment program including six 

sessions delivered once a week.  



257 

 

After finishing the treatment, there will be assessment sessions again to determine the 

improvement gained. 

 

Is there any risk associated with my participation? 

There is no evidence to suggest that the assessment and treatment protocol entails any risks for 

participants.   

 

What are the possible benefits of my participation?  

The treatment protocol included in this study has been designed to improve your mental health. 

Your participation in this study will also contribute to improve the mental health of other women 

who could benefit from this treatment in the future.  

 

How will my data be treated?   

All the relevant data will be gathered and stored in accordance with the international and national 

laws regarding data protection in clinical studies (for example, Declaration of Helsinki). Data will be 

anonimized using codes and will be treated confidentially and used only for scientific aims. All data 

will be erased once the investigation has come to an end.  

 

Can I decline or suspend my participation? 

Yes, you can decline to participate in the study or end your participation at any time. If you do 

choose to end your participation, all of your data will be erased.  

 

Who is the principal investigator in the study?  

The principal investigadors of this study are:  

- Dra. Cristina Botella, Department of Basic and Clinical Psychology and Psychobiology, Jaume 

I University (Castellón, Spain), Phone: +34 964 387 639, E-mail: botella@uji.es  
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- Dra. Azucena Garcia-Palacios, Department of Basic and Clinical Psychology and 

Psychobiology, Jaume I University (Castellón, Spain), Phone: +34 964 387 640, E-mail: 

azucena@uji.es  

 

You can contact the principal investigators should you have any doubts in relation to the study, the 

data that is being gathered or if you wish to end your participation.  
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Appendix L. Information sheet – A single-case studies trial 

INFORMATION SHEET 

 

The combination of cognitive-behavioural therapy with virtual reality for the treatment of 

post-natal depression in a brief intervention context: A single-case studies trial. 

You have expressed your interest in volunteering in this trial organised by Universitat Jaume I 

(Spain). In order to participate you will need to give your consent in a written form. It is important 

to know that you can withdraw from the study at any given time and without any prior notice. 

You have the right to ask any questions that will help you clarify any grey areas and help you 

make informed decisions at any given moment.  

 

The purpose of this study 

The purpose of this study is to investigate whether the use of technology, more specifically 

virtual reality, can enhance the outcome of traditional therapies for post-natal depression. This is 

based on a literature review that was published in 2018 and a pilot study conducted later in the 

same year. This study is part of the PhD dissertation of George Stamou 

(geostamou.gs@gmail.com) which investigates the combination of virtual reality and traditional 

therapies for the treatment of post-natal depression.  

 

What are the requirements to be eligible for this study? 

You will need to have been referred by your general practitioner or Plunket nurse. Once the 

referral is received, it will be triaged to determine whether it meets the inclusion criteria of the 

study. You will then be contacted via phone to arrange for an initial assessment. The treatment 

will be 6 sessions on average and delivered weekly or fortnightly.  

 

What are the risks of this study? 

There are no risks associated with this study.  

mailto:geostamou.gs@gmail.com
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What are the possible benefits from this study? 

This study aims for the improvement of the participants’ mental health needs. Its results will also 

be generalised and applied to other people with similar mental health issues.  

 

Confidentiality of data 

All data collected in this study will be treated in a strictly confidential manner. It will be collected 

and stored according to international laws regarding data protection (see Declaration of 

Helsinki). All data will be destroyed upon completion of the trial.  

 

Withdrawal from trial 

You can withdraw from the trial at any given time and without prior notice. All relevant 

information will be deleted at the same time.  

 

Who is the principal investigator in the study?  

The principal investigators of this study are:  

- Dra. Cristina Botella, Department of Basic and Clinical Psychology and Psychobiology, 

Jaume I University (Castellón, Spain), Phone: +34 964 387 639, E-mail: botella@uji.es  

- Dra. Azucena Garcia-Palacios, Department of Basic and Clinical Psychology and 

Psychobiology, Jaume I University (Castellón, Spain), Phone: +34 964 387 640, E-mail: 

azucena@uji.es  

 

You can contact the principal investigators should you have any doubts in relation to the study, 

the data that is being gathered or if you wish to end your participation.  
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Appendix M. Consent form – A pilot feasibility study  

CONSENT FORM 

I accept voluntarily participating in this study 

 

The combination of cognitive-behavioural therapy with virtual reality for the treatment of 

post-natal depression in a brief intervention context: A pilot feasibility study. 

 

Please, sign this consent form only if you have understood the nature and procedures of the study, 

and only if you do not have doubts and you have understood your rights as a participant. 

 

If you want to participate in the study, please  check the following boxes:  

- I am over 18 years old and I give my consent to participate in this study.  ❑ 

- I certify that I have read and understood the former information, that I have received 

satisfactory answers to my questions about the study, and that I have been informed about 

my right to drop out from the study at any moment.  

❑ 

- I give my consent to participate in this study, understanding that this consent does not 

imply resignation to any of my legal rights, nor does it exempt the investigator from liability 

for negligence.  

❑ 

 

Name: _____________________________________________ 

Date: ______________________________________________ 

Location: __________________________________________ 

Signature of participant:           

Signature of researcher:           
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Appendix N. Consent form – A single-case studies trial  

CONSENT FORM 

 

I accept voluntarily participating in this study 

 

The combination of cognitive-behavioural therapy with virtual reality for the treatment of 

post-natal depression in a brief intervention context: A single-case studies trial. 

 

Please, read the above information carefully before you sign this consent form. It is important for 

you to fully understand the purpose of this study and the procedures involved in that.  

 

By ticking the three boxed below, you declare that you consent to participate in this study 

  

- I am over 18 years old and I give my consent to participate in this study.  ❑ 

- I certify that I have read and understood all information provided, that I have 

received satisfactory answers to my questions about the study, and that I have 

been informed about my right to drop out from the study at any moment.  

❑ 

- I give my consent to participate in this study, understanding that this consent 

does not imply resignation to any of my legal rights, nor does it exempt the 

investigator from liability for negligence.  

❑ 

 

Name: 

Date: 
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Location: 

Signature of participant:           

Signature of researcher:     
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Appendix O. Risk mitigation protocol – A pilot feasibility study 

Instructions in case things do not go according to the plan. 

1. In case the system does not work for whatever reason, such as communication failure 

between two computers, frozen picture, repeated voice, then the client is instructed to 

stop using the system until therapist is able to advise them of next steps. The client can 

use the office phone to connect with therapist and vice versa.  

2. Frozen picture can be after time session has expired but (I need to test what is the 

maximum capacity in terms of time? What it go over 15 minutes? 30 minutes?). 

3. If there is a failure, it is a good idea to have a debriefing as usual and it is suggested that 

there will be a phone call as follow up the following day asking about the progress of the 

client, or difficulties.  

4. It is a good idea to have a phone follow up the next day if possible, in case the client has 

a motion sickness.  

5. 3 out of 6 people so far have experienced motion sickness, possibly the way to cope 

with that is to ask them to slow it down or slow the lever down.  

6. In terms of motion sickness, maybe asking people who are more susceptible to motion 

sickness, e.g., past experience, maybe not eligible to participate or they need to be 

particularly aware. 

7. (reflections) Maybe the programme needs to be individualized for each participant 

because different users find different components relative/ familiar/ more real to their 

lives and circumstances.  

8. The initial assessment needs to ask about the pregnancy, if it was planned, if there were 

any problems, about the delivery/birth, if there were any problems, natural/ cesarean, 

and about breastfeeding.  

9. The scaling of the answers to the questions in the first questionnaire is problematic, also 

the wording of questions in the first questionnaire need to change from questions to 
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statements in order to answer I agree - I disagree (can’t agree to a question). However, 

clients have understood their purpose, although one of them has N/A 3 of the questions.  

10. Also be aware of negative and positive questions, maybe the answers, the positive ones 

need to be on the right side and negative on the left.  

11. It is suggested that the mother can attend all session with the baby but it is suggested to 

attend the session with the VR trial without the baby so she can have a sense of 

freedom of physical movement and to being able to focus on the trial.  

12. To combat motion sickness: it is suggested to have room temperature, not too hot or too 

cold, to avoid hot temperature in the room. It is suggested to offer water or a beverage to 

the client for consumption. It is also suggested that the client needs to have consumed 

food at least two hours before the VR trial takes place.  

13. Another way to combat motion sickness to activate the stressors in such a way that the 

client has one direction without having to come back and forth, change rooms and 

directions continuously.  

14. There have not been any DNAs, only cancellations, two or three.  

15. All six participants have shown improvement on how they feel and cope, regardless of 

the VR system.  

16. Maybe the demographics data in the Feasibility questionnaire that participants were 

asked to fill out again, is a duplication as they have already filled the same information in 

the EPDS questionnaire in the first session and the last, and it might need to be 

removed from the Feasibility questionnaire.  

17. Change the number of questions (12 instead of 11) for the first of the two final 

questionnaires when I talk about the VR pilot study in the main text.  
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Appendix P – Risk mitigation protocol – A single-case studies trial  

Instructions to the participants in case things do not go according to the protocol. 

1. In case the system does not work for whatever reason, such as communication failure 

between two computers, frozen picture, repeated voice, then the client is instructed to 

stop using the system until therapist is able to advise them of next steps. The client can 

use the office phone to connect with therapist and vice versa.  

2. It is possible that the picture can freeze which most likely means that the session has 

expired. 

3. If there is a failure in the running of the system which might result in elevated levels of 

stress for the client, the therapist will conduct a debrief with the client and will also do a 

phone call as follow up the following day asking about the progress of the client, or 

difficulties.  

4. It is suggested that the mother can attend all session with the baby but it is suggested 

to attend the session with the VR trial without the baby so she can have a sense of 

freedom of physical movement and to being able to focus on the trial.  

 

Motion sickness 

5. It is suggested to have room temperature, not too hot or too cold, to avoid hot 

temperature in the room. It is suggested to offer water or a beverage to the client for 

consumption. It is also suggested that the client needs to have consumed food at least 

two hours before the VR trial takes place.  

6. It is suggested for the facilitator to activate the stressors in such a sequence that the 

client has one direction while navigating themselves inside the virtual environment, 

without having to come back and forth, change rooms and directions continuously.   

7. The therapist will investigate whether the participants are susceptible to motion 

sickness / history of motion sickness. 
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8. In case they are, the facilitator will suggest for the participants to take the medication 

(pill) for that half an hour before the session. However, even if they say no to the pill, 

they can still hold the right to participate in the study if they wish to proceed.  

9. The therapist will suggest for the participants to slow the navigation down within the VR 

environment. 

10. During the trial, it is suggested for the clients to avoid any kind of physical movement, 

e.g., standing up, etc.  

11. In case the client experiences motion sickness, the therapist to offer the client a 

beverage, e.g., water, soft drink, etc.  

12. In case the client experiences motion sickness, the therapist is strongly suggested to 

conduct a debrief. 

13. In case the client experiences motion sickness, the therapist will ensure they feel ok 

before they leave the therapist’s office, and the therapist will conduct a follow up call the 

next day with the client. 


